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S. 1193, S. 1237, S. 1303, AND S. 1305

MONDAY, JULY 18, 1983

U.S. SENATE,
CoMMITTEE ON FINANCE,

SUBCOMMITTEE ON ENERGY AND AGRICULTURAL TAXATION,
Washington, D.C.

The committee met, pursuant to notice, at 9:39 a.m., in room SD-
215, Dirksen Senate Office Building, Hon. Malcolm Wallop (chair-

man) presiding.

Present: Senator Wallop.

l['l‘he gress release announcing the hearing, the description of
bills S. 1198, S. 1237, S. 1803, and S. 1805 by the Joint Committee
on Taxation, and the prepared statement of Senator Wallop follow:]

{Press Release)

FINANCE SUuBCOMMITTEE ON ENERGY AND AGRICULTURAL TAXATION SETS HEARING ON
Four MisCELLANEOUS ENERGY AND AGRICULTURAL TAx BiLLs

Senator Malcolm Wallop, Chairman of the Subcomittee on Energy and Agricul-
tural Taxation of the Senate Committee on Finance, announced today that the Sub-
committee will hold a hearinfs on Monday, July 18, 1983, on four miscellaneous
energy and agricultural tax bills.

B 'Ii‘ll:jq hearing will begin at 9:30 a.m. in Room SD-215 of the Dirksen Senate Office
uilding.

The following legislative proposals will be considered at the hearing:

S. 1193: Introduced by Senator Symms for himself and others. S. 1193 would treat
decarbonization of phosphate ore as a mining process for purposes of the percentage

depletion tax deduction.
. 1287: Introduced by Senator Baker for himself and others. S. 1237 generally

would clarify the definition of geothermal energy so the business and residential
energy tax credits will apply to energy systems that are supplied primarily, but not
exclusively, by geothermal energy. : '

S. 1303: Introduced by Senator Mitchell. S. 1303 would make a ground water heat
pump energy system eligible for the residential enerﬁy and investment tax credits.

S. 1806: Introduced by Senator Packwood for himself and others. S. 1306 generally
would extend the residential solar, wind, and ‘geothermal tax credits, lower the tem-
perature required for geothermal resources, increase the solar, wind, and geother-
mal energy tax credits, increase the ocean thermal tax credit, and extend the af-

firmative commitment rule.

STATEMENT OF SENATOR MALcoLM WaLLOP

Four bills are scheduled before the subcommittee this morning. Three of those
bills concern energy tax credits, the fourth bill deals with the depletion allowance
for phosihate ore. Another bill, introduced by Senator Boren, which would exempt
piggyback trailers from the retail excise tax on heavy truck trailers had also been
scheduled for hearing this morning, but has been postponed until later this year.

Generally, a Treasury Department official appears at hearings of the Senate Fi-
nance Committee to present the Administration position on the legislation being
considered. Today, no Treasury witness is scheduled, although written testimony
will be submiﬁeci to the subcommittee for inclusion in the record. With respect to

(e}
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energy tax credits, the testimony of the Treasury Department would have been no
different that what we heard before this subcommittee just a month ago. In sho
the Treasury Department is against the extension, enhancement, or the creation o
new energy tax credits. It is a position which I believe is shortsighted and not in the
best long-term interests of the nation. But unfortunately, it is a position which
I believe is shortsighted and not in the best lomi-term interests of the nation. But
untfcirut‘u?att:l ) ithm a position which I have learned over the past two years is
not like c .

The nce of support from the Treasury Department does not mean that the
Congress should roll over and play dead. Indeed, the three energy tax credit bills
which are being heard here this morning are but a continuing sign that the impor-
tance of developing alternative energy technologies remains despite the present
abundance of conventional energy resources. S, 1237, introduced by Senator Symms
would broaden the availibility of the enezxgy tax credit for geothermal properties
which use geothermal water colder than 12() degrees fahrenheit. In addition the leg-
islation would make it clear that for the geothermal property to be eligible for the
energy tax credit it must be supplied primaril{, but not exclusively, by geothermal
energy. S. 1308, introduced by Senator Mitchell, also deals with geothermal energy
properties. Specifically, the legislation introduced by Senator Mitchell would extend
the energy tax credit to ground water heat pumps which can take energy from
ground water nearly 70 degrees cooler than that required for qualification under the
present geothermal energy tax credits. .

Clearly the most comprehensive energy tax credit legislation before the Senate
this year is S. 1805, which was introduced by Senators Packwood, Matsunaga, Dur-
enberger, Moynihan, Baucus, Mitchell, and Pell. S. 1305 would extend the 40 per-
cent residential solar, wind, and geothermal energy tax credit from December 81,
1986, to December 31, 1990. In addition, the business solar, wind, geothermal and
ocean thermal 15 percent energy tax credits would be increased to 25 percent and
extended an additional five years to December 31, 1990. Extensions of the energy
tax credit is also provided for cogeneration, biomass, and hydroelectric technologies.
With affirmative commitment rules extending until 1996 and the broadening of
progertiee and technologies eligible for the energy tax credit, there can be little
doubt that this legislation represents no small endeavor.

I am convinced that, as a matter of national energy policy, we must proceed with
the development of alternative energy technologies. No one can or dispute the
fact that stable, ?:fendable energy resources are the key to our present and future
economic and social well being. Alternative energy technologies represent the key to
ta;:ging energy resources whose potential has barely begun to be realized. The case
is there to be made for the continuation of tax incentives for the further develop-
ment of those technologies. That case must be made by those of you who will be
appearing before the subcommittee this morning. In making that case there must be
the clear ition that, like no other time in our history, this government must
get the biggest bang for its buck within well defined policy and budget priorities.
Tax incentives can fit within those priorities, but they must operate as incentives
for viable economic development and cannot be so generous that they insulate these
projects from every conceivable economic event. With those thoughts in mind I look
forward to hearing from the witnesses appearing before the subcommittee this
morning.

Concluding the hearing today will be consideration of S. 1198, introduced by Sena-
tor Symms and Senator MccClure. S. 1198, is designed to correct an IRS revenue
ruling which would deny the percentage depletion allowance for phosphate ore
which goes through high temperature decarbonization as a part of the purifying and
concentration process, thus allowing the ore to be shipped and processed into usea-
ble products, generally phosphate fertilizers. It is understanding that for phos-
phates mined outside the state of Florida, this decarbonization process is necessary
to bring the phosphate to a processing state, and as such, satisfies the intent behind
the percentage depletion provisions of the Code. This legislation would clarify that
intent so there is no opportunity for misunderstanding by the Internal Revenue

Service.



DESCRIPTION OF ENERGY TAX BILLS
(S. 1193, S, 1237, S. 1303, and S 1305)

SCHEDULED FOR A HEARING
BEFORE THE

SUBCOMMITTEE ON ENERGY AND
AGRICULTURAL TAXATION

OF THE

SENATE COMMITTEE ON FINANCE
ON Jury 18, 1983_

PREPARED BY THE STAFF

OF THE

JOINT COMMITTEE ON TAXATION

INTRODUCTION

The Subcommittee on Energy and Agricultural Taxation of the
Senate Committee on Finance has scheduled a public hearing on
July 18, 1988, on four energy-related tax bills: (1) S. 1198 (relating
to percentage depletion treatment of decarbonized phosphate rock),
introduced by Senators Symms and McClure; (2) S. 1237 (relating to
the definition of geothermal energy for purposes of the energy tax
credits), introduced by Senator Baker for Senator Symms and
others; (8) S. 1303 (relating to a tax credit for ground water heat
pumps), introduced by Senator Mitchell; and (4) S. 1805 (relating to
the extension and expansion of renewable energy source tax cred-
its), introduced by Senator Packwood and others. )

The first part of the pamphlet is a summary of the bills. This is
followed in the second part by a description of present law and re-
lated background information. The third part describes the four

bills scheduled for hearing.




I. SUMMARY
Present Law

Percentage depletion
In the case of natural deposits (such as mines or geothermal de-
;l)‘osits), taxpayers are allowed an annual deduction for depletion.
axpayers are entitled to cost depletion but are réquired to take
deductions for percentage depletion if percentage depletion results

in a larger deduction.
Under present law, the decarbonization of phosphate rock

through the application of thermal processes is not an allowable
mining process. Thus, the income attributable to decarbonization is

not subject to percentage depletion.

Energy tax credits

In %veneral, the 10-percent business energy credit expired at the
end of 1982, However, the general 10-percent business energy credit
will continue through 1990 for certain types of property that are
part of a long-term project, if certain affirmative commitments are
made in connection with the project. Business energy credits (other
than the general 10-percent credit) are allowed through 1985 for
solar, wind, geothermal, ocean thermal, and qualified hydroelectric
* generating property. Individuals are allowed a residential energy
credit for investments in renewable energy property, including
solar, wind, or geothermal property. The residential energy credit
will terminate after 1985. ‘

Summary of the Bills

S. 1193

The bill would provide that the application of thermal energy up
to 850 degrees Celsius would constitute a minin% process with re-
sgect to phosphate rock. Income attributable to this process would,

therefore, be subject to percentage depletion.

S, 1237
S. 1237 would provide percentage depletion for all geothermal re-
sources, without refard to the temperature at which such resources
are stored. The bill would also extend the scope of the residential
energy credit and the business energy credit to allow the credit for
roperty using energy sources that are ineligible under present

aw.

S. 1303 : ‘

S. 1308 would amend the definition of solar energy progerty to _
include heat pumps that use solar energy stored in ground water.
2 -
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The modified definition of solar energy property would apply for
purposes of the residential and the business energy credits.

S, 1305

S. 1805 would extend the residential and business energy credits
for solar, wind, or geothermal energy equipment through 1990, The
business energy credit would also continue to be available for ocean
thermal property, qualified hydroelectric generating Fropertfy, bio-
mass property, and cogeneration property. Property eligible for the
extended credits under the bill would continue to be eligible for the
credit throu%h 1995 under new affirmative commitment rules ap-

licable to short-term projects, as well as long-term projects. The

ill would also make the regular investment credit available for
solar or wind energy property and cogeneration equipment that
does not qualify for the regular credit under present law. The bill
would repeal the limitation applicable to coieneration equipment
on the use of oil or natural gas. In addition, the scope of the defini-
tion of qualified fuel used in biomass property would be expanded
to include methane-containing gas produced by anerobic digestion
from nonfossil waste materials at certain facilities.

The definition of ‘“geothermal deposits” would be amended to
lower the temperature requirement from 122 degrees Fahrenheit to

104 degrees Fahrenheit.



I1. PRESENT LAW AND BACKGROUND
Percentage Depletion Under Present Law

In general ,
In the case of natural deposits (such as oil and gas wells and
mineral dgﬁc;sits), taxpayers are allowed an annual deduction for
depletion, The depletion deduction is based on the theory that the
extraction of resources gradually exhausts the taxpayer's capital
investment in the natural deposit.! Under ﬁeresent aw, subject to
the limitations and restrictions (described below), taxpayers who
are entitled to cost depletion are required to take deductions for
rcen depletion if percentage depletion results in a larger de-
uction. Percentage depletion is computed by applying a statutory
percentage to the gross income from the property for as long as the
natural deposit is productive. Although percentage depletion is un-
related to the taxpayer’s capital investment in the propert{, the
theory of the allowance for cost depletion is equally applicable to

~ percentage depletion.?

Oil and gas .

For oil and gas, the Tax Reduction Act of 1975 denied percentage
depletion to integrated oil companies, limited percentage depletion
for other taxpayers to 656 percent of taxable income, and limited
percentage depletion to the income from up to 1,000 barrels a day
of production. Under a restriction applicable to all depletable re-
sources, percentage depletion on any property is limited to 50 per-
cent of the taxable income from the property (determined without
regard to the depletion deduction).

Geothermal deposits

Prior to the Energy Tax Act of 1978, it was unclear whether the
production from geothermal resources qualified for percentage de-
pletion. In Reich v. Commissioner,® the Ninth Circuit held that
steam from geothermal wells entitled the taxpayers to percentage
depletion deductions. The Ninth Circuit’s decision was based o
findings that steam is a gas and that the geothermal wells were ex- .
haustible. However, the Internal Revenue Service declined to
follow this decision in cases arising outside of the Ninth Circuit.

The Energy Tax Act provided percentage depletion for geother-
mal deposits located in the United States or its possessions. A geo-
thermal deposit is defined as ‘‘a geothermal reservoir consisting of
natural heat which is stored in rocks or in an aqueous liquid or

1 Commissioner v. Southwest Exploration Co., 8360 U.S. 308 (1956).
8 Section 613 of the Code provides that percentage depletion is unavailable for inexhaustible
resources such as minerals from sea water or air.
3454 F.2d 1167 (9th Cir. 1872).
4)
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vapor (whether or not under pressure).” The 50-percent-of-taxable-
income limitation applicable to percentage depletion for all re-
sources is applicable to geothermal deposits. ’

Hard Minerals .

In the case of hard minerals that are subject to processing after
extraction, the Code provides specific rules for determining when
mining ceases and manufacturing or refining begins. These rules
are necessary to assure that integrated miner-manufacturers do
not gain a competitive advantage over non-integrated miners by
claiming percentage depletion on income attributable to manufac-
turing or refining operations.

In the case of phosphate rock, mining includes not merely the ex-
traction of ores or minerals from the ground, but also certain treat-
ment processes to such ores carried out by the mine’s owner or op-
erator. In general, these treatment processes include those process-
es, such as sorting, concentrating, sintering, and substantially
equivalent processes, applied to bring the ore to shipping grade and
form, and loading for shipment. However, unless otherwise al-
lowed, mining processes do not include calcining, thermal or elec-
tric smelting, refining, treatments which effect chemical changes in
the ore, or which work by thermal action. Such processes are gen-
- erally not subject to characterization as mining processes because
they alter the chemical nature of the ore and, therefore, are consid-
ered to begin the manufacturing process.

Under present law, the sintering and nodulization of phosphate
rock is a treatment process which is treated as mining. Sintering is
the process of heating an aggregate of fine metal particles at a
temperature below their melting point so as to cause them to weld
together and agglomerate. Thus, sintering phosphate ore will cause
it to nodulize. Sintering and nodulization may be used to agglomer-
ate phosphate rock fines in order to produce an acceptable electric
furnace feed in the production of elemental phosphorus. It does not
involve a chemical change in the ore itself.

Phos?hate rock may be subject to a variety of processes after re-
moval from the ground to bring the phosphate to commercial con-
centration. These include washing, screening, classifying, floating,
and heating. The processes which must be aﬁplied to particular
production depend -upon the quality of the rock mined. For exam-
ﬂle, a great deal of phosphate rock produced in Florida is already

ighlg concentrated and does not need to be heated. A great deal of
North Carolina and Western States production, however, is highly
carbonaceous and must be heated to be brought to the same grade
as Florida production. The cost of producing and marketing North
Carolina and Western States phosphate is, therefore, higher than
the cost of producing and marketing Florida production. Another
source of phosphate for U.S. consumption is Morocco. “

Decarbonation (or decarbonization) is the process of removing
carbonaceous materials from ore, generally through the use of
thermal action. Under present law, decarbonation of trona is an al-
lowable mining process, even though decarbonation of trona by
thermal action may result in the release of bound water and
carbon dioxide, resulting in a chemical change in the trona. There-
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fore, percentage depletion on trona is based on the value of soda
ash extracted from it.

Phosphate ore may also be decarbonized through the application
of thermal energy. However, the heat necessary to decarbonize
phosphate rock is in excess of the heat necessary to sinter such
rock and may effect a chemical change in the rock. In Rev. Rul. 74-
519, 1974-2 C.B. 182, the Internal Revenue Service held that the de-
carbonation of phosphate rock is a thermal process used to refine a
partially processed mineral, which does not qualig as a mini

gg(zzegscﬁg 8:'lcentage depletion purposes. See also Rev. Rul 72-478,

Energy Tax Credits Under Present Law

Residential energy credits

Individuals are allowed a 40-percent credit of up to $4,000 for ex-
penditures for renewable energy source property, including geo-
thermal energy property and solar energy property. The individual
credit for renewable energy source expenditures applies to expendi-
tures made through 1985. There is a credit carryover provision that
allows unused credits to be carried over to subsequent taxable
years (but not to any taxable year beginning after 1987).

Congress has not approved a residential energy tax credit for a
heat pump. : )

Geothermal energy property—Under Treasury regulations,
renewable energy source property includes equipment (and parts
solely related to the functioning of such equipment) necessary to
transmit or use energy from a geothermal deposit.

For purposes of the residential energy credit, a geothermal de-
gosit is defined as a geothermal reservoir consisting of natural

eat, which is from an underground source and is stored in rocks
or in an aqueous liquid or vapor, having a temperature exceeding
122 degrees Fahrenheit. The applicable regulations also provide
that equipment that serves both a ieothermal function and a non-
geothermal function does not qualify as geothermal energy proper-
ty. However, the existence of a backup system designed for use
only in the event of failure of the geothermal energy property
would not be disqualifying.

In accordance with the applicable Treasury regulations, in Reve- -
nue Ruling 81-304,% the Internal Revenue Service ruled that a.
ground water heat pump that uses well water with a temperature
of 56 degrees Fahrenheit as an energy source does not qualify as

geothermal energy property for purposes of the residential energy

credit.
Solar energy property.—!ndividuals are allowed a residential

energy credit for amounts expended to install solar or wind ener;
roperty in connection with a principal residence located in the
nited States. Treasury regulations define solar energy property as
equipment that, when installed in connection with a dwelling,
transmits or uses solar energy to heat or cooi the dwelling or to
provide hot water for use within the dwelling. For this purpose,
solar energy is energy derived directly from sunlight. The regula-

41981-2CB.7
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tions provide that property that uses an energy source that is indi-
rectly derived from sunlight (such as fossil fuel, wood, or heated
underground water) is not considered solar energirvfroperty.

In Rev. Rul. 81-804, the Internal Revenue Service ruled that a
ground water heat pump that uses well water as a source of energy
to heat the taxpayer’s principal residence does not qualify as solar
energy propert use the energy in the ground water is indi-

rectly derived from sunlight.®

Business energy credit »

General rules.—Prior to 1988, the law provided a general 10-per-
cent investment credit for certain énergy property (in addition to
the regular investment credit). Property eligible for the general 10-
percent energy credit includes alternative energy property (which
includes ocean thermal or geothermal property), solar and wind
energy property, specially defined energy property, recycling equip-
ment, shale oil equipment, equipment for producing natural gas
from geopressured brine, and cogeneration equipment. The general
energy credit for these types of property terminated after 1982,
except that the credit is allowed through 1990 for long-term proj-
ects fox;l which certain affirmative commitments (described below)
are made.

A 15-percent energy credit is allowed through 1985 for solar,
wind, geothermal, and ocean thermal property. Qualified intercity
buses and biomass property are eligible for a 10-percent energy
credit. For periods beginning on January 1, 1982 and ending on De-
cember 31, 1982, a 10-percent energy credit was allowed for chlor-
alkali electrolytic cells. No affirmative commitment rule applies to
these Yroperties.

Qualified hydroelectric generating properti is eligible for an 11-
percent credit through 1985. The credit for hydroelectric property
18 allowed through 1988 under a special affirmative commitment

rule.
Congress has not approved a business energy tax credit for a

heat pump.

;4({‘ irmative commitment rules.—The general 10-percent energy
credit is available after 1982 if specified affirmative commitments
are undertaken with respect to qualified property that is part of a

roject with a normal construction period of two years or more.

e credit is allowed for property that is constructed or acquired in
connection with the project if after 1982 if (1) all engineering stud-
ies on the project have been completed before 1988, (2) applications
for all environmental and construction permits required to com-
mence construction were filed before 1983, and (3) before 1986,
binding contracts are entered into to construct or acquire at least
50 percent of the aggregate cost of all equipment that is specially
designed for the pr%?ect. .

The 11-percent energy credit for qualified hydroelectric generat-
ing equipment is allowed through 1988 if an application has been

§ 1981-2 C.B. 7. Solar energy stored in qround water is indirectly derived from sunlight in that
the temperature of ground water is closely correlated to the average annual air temperature of
a region, because the temperature of ground water reflects the average temperature of surface
water and precipitation that recharge the underground water source. This surface water re-
ceives its heat energy from the air and land surface that, in turn, are warmed by the sun.
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docklet?gsléy the Federal Energy Regulatory Commission by Janu-
ary 1, .

Cogeneration equipment.—The term cogeneration equipment in-
cludes property which is an integral part of a system for using the
same fuel to produce both qualified energy (e.g., steam or heat) and
electricity at an industrial or commercial facility at which electric-
ity or qualified energy was produced as of January 1, 1980. Proper-
ty qualifies as cogeneration equipment only to the extent that such
property increases the capacity of the system to produce qualified
energy or electricity, whichever is the secondary energy product of
the system. Under a statutory limitation, the term cogeneration

uipment does not include property that is part of a system using
oil or natural gas (or a product thereof) for any purpose other than
for startup, backup, or flame control, or a system using fuel com-
prised of more than 20 percent (on an annual British thermal unit
or Btu basis) of oil or natural gas.

Application of the regular investment credit.—If energy property
qualifies for the regular investment credit both the regular and
energy credits apply. In general, property eligible for the regular
investment credit is tangible personal property, excluding buildings
and their structural components, that is depreciable. Thus, for ex-
ami)le, solar, wind, or geothermal energy air or water heating or
cooling systems for air and water (which are structural components
of buildings). do not qualify for the regular investment credit under
present law. However, in the case of qualified hydroelectric gener-
ating property that is a fish passagewair, the regular investment
credit, as well as the energy credit, is allowed for any period after
1979, without regard to whether such property otherwise qualifies
for the regular investment credit. .

Solar process heat equipment.—Solar energy property eligible for
the business energy credit includes equipment that uses solar
energy to generate steam at high temperatures for use in industri-
al or commercial processes. However, solar process heating equi
ment that is eligible for the business energy credit may not qualify
for the regular investment credit in certain cases. Thus, taxpayers
are required to allocate the costs of such equipment between the
costs allocable .to equipment qualifying for the business energy
credit and the costs of equipment qualifying for the regular invest-
ment credit.

Biomass ﬁaroperty.——ln general, to qualify as biomass property eli-
gible for the energy credit, the property must use qualified fuel.
For this purpose, qualified fuel includes any synthetic fuel and al-
cohol, if the primary source of energy for the facility producing the
alcohol is not oil or natural gas (or a product of oil or natural gas).

Geothermal energy property.—Taxpayers are allowed a 15-percent
energy credit through 1986 for equipment used to produce, distrib-
ute, or use energy derived from a geothermal deposit. For purposes
of the business energy credit, Treasury regulations provide that the
term geothermal deposit has the same meaning as that provided in
the regulations for the residential energy credit. The regulations
also provide that equipment that uses energy derived from a geo-
thermal deposit is eligible property only if it uses geothermal
energy exclusively.
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The applicable regulations do not impose an exclusivity rule on
other property eligible for the business energy credit. For example,
a boiler qualifies as alternative energy property eligible for the
credit if a substance other than oil or gas comprises the primary
fuel (i.e., if more than 50 percent of the fuel requirement is met by
a qualified source, measured in Btus). Similarly, if equipment is
used in connection with qualified alternative energy property and
nonqualified property, only the incremental cost (i.e. the excess of
the total cost over the amount that would have been expended if
the property were not used for a qualifying purpose) of the proper-
ty is eligible for the credit.

For purposes of this credit, solar energy property has the same
meaning as that provided for purposes of the residential energy
credit. Thus, the Internal Revenue Service ruling on equipment
that uses ground water as a source of energy under the residential
energy credit provisions could be applied to disallow a business
energy credit for such equipment.
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III. DESCRIPTION OF THE BILLS
1. S. 1193—Senators Symms and McClure
Percentage Depletion for Decarbonization of Phosphate Rock

Explanation of the Bill

Application of thermal energy, below 850 degrees Celsius, to
phosphate rock would be deemed to be a mining process. Thus, de-
carbonization of phosi»hate rock by thermal process would be sub-
ject to percentage depletion.

Effective Date
The bill would be effective for taxable years beginning after 19563.

Revenue Effect

This bill is estimated to reduce fiscal year receipts by less than
$10 million a year.

2. S. 1237—Senators Symms, Baker, and McClure
Modification of Definition of Geothermal Energy
Explanation of the Bill

Overview ~

" The bill would provide percentage depletion for all geothermal
resources, regardless of whether such resources are exhaustible
and without regard to temperature. The bill would also extend the
scope of both the residential energy credit and the business energy
credit to allow credits for property that uses ineligible energdy
sources as well as geothermal energy (as defined by the bill). In ad-
dition, the bill would allow the full business energy credit for pro
erty that uses geothermal energy and any other energy source eli-
gible for the credit.

Definition of geothermal energy

The statutory definition of the term geothermal deposit would be
replaced with a new definition of geothermal energy. The bill
would define geothermal energy as the natural heat of the earth
(at any temﬁerature), which is stored in rocks, an aqueous liquid,
or vapor (whether or not under pressure), or any other medium.
The bill would retain the requirement that geothermal property be
located in the United States or its possessions.

For example, an underground water source that is continually
refilled by surface water or precipitation (and therefore inexhaust-

(10)
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ible) would be eligible for percentage depletion under the bill, with-
out regard to the temperature of the water.

The new definition for geothermal energy would also expand the
scope of property that is eligible for residential or business energy
credits. For example, a ground water heat pump would qualify as
* geothermal energy property in every case, because the temperature
of the ground water would be irrelevant.

Residential energy credit

The bill would allow the residential energy credit for all of the
equipment comprising a system that uses both geothermal energy
and an energy source not eligible for the credit, so long as geother-
mal energy provides more than 80 percent of the energy in a typi-
cal year for which the system is designed. If less than 80 percent of
the energy is supplied by geothermal energy, the credit would
apply to those portions of the system that produce, distribute,
transfer, extract, or use energy that is more than 50 percent sup-
plied by geothermal energy (on an annual Btu basis).

The bill would provide a tax incentive to acquire dual-purpose
prgferty that serves both a geothermal function and a nongeother-
mal function. For example, a pipe that distributes hot water from a
water heater, as well as hot geothermal water, would be eligible for
the residential energy credit, even if only 50 percent of the water
distributed were geothermal water.

It is unclear whether a full residential energy credit would be
available for a system that is designed to use geothermal energy
but that uses other energy comprising more than 20 percent of its
fuel sg_pply in a given year. Under the provisions of the bill, it may
be sufficient if a system is merely designed to use fuel supplied 80-
percent by geothermal sources in a typical year.

Business energy credit

The bill would define geothermal equipment eligible for the busi-
ness energy credit to include the same kinds of dual-purpose prop-
erty that are eligible for the residential energy credit.

In addition, a full business energy.credit would be allowed for all
of the equipment comprising a system that uses both geothermal
energy sources and another energy source (such as a biomass
source) that is eligible for a business energy credit, subject to the
same 80 -and 50-percent usage tests described above. It is unclear
whether this provision would affect. the present law rules for deter-
mining the eligibility of energy property other than geothermal
property. For example, because the bill refers to all equipment, it
is possible that a taxpayer would be allowed the credit for the total
(rather than incremental) costs of qualified. alternative energy—
property other than property used to serve a geothermal function—
if such property is part of a qualified system. :

Effective Date
No effective date is contained in the bill.

24-808 0 - 84 ~ 2



14

12

Revenue Effect

This bill is estimated to reduce fiscal year receipts annually by
less than $25 million.

3. S. 1303—Senator Mitchell
Modification of Definition of Solar Energy Property

Explanation of the Bill

The bill would amend the definition of solar energy property to
include heat pumps that use solar energy stored in ground water.
The new definition of solar energy property would apply for pur-
poses of the residential and the business energy credits.

Effective Date

For {)urposes of the residential energy credit, the 1provizsions of
the bill would apply to taxable years beginning after 1982. For the
business energy credit, the bill would apply to periods after 1982
subject to transitional rules similar to those in section 48(m).

Revenue Effeét

This bill is estimated to reduce fiscal yéa‘r receipts annually by
less than $20 million.

4. S. 1305--Senators Packwood, Baucus, Durenberger, Matsunaga,
Mitchell, Moynihan, Chafee and others

Increase in and Extension of Energy Tax Credits
Explanation of the Bill

Overview

The bill would extend the residential and business energy credits
for solar, wind, or geothermal energy equipment through 1990. The
business energy credit would also continue to be available for ocean
thermal property, qualified hydroelectric generating property, bio-
mass property, and cogeneration property. Property eligible for the
extended credits under the bill would continue to be eligible for the
credit throuih 1995 under new affirmative commitment rules ap-

licable to short-term projects, as well as long-term projects. The
ill would also make the regular investment credit available for
solar or wind energy property and cogeneration equipment that
does not qualify for the regular credit under fresent law.

The bill would repeal the limitation applicable to cogeneration
equi]pment on the use of oil or natural gas. In addition, the bill
would expand the scope of the definition of qualified fuel used in
biomass property to include methane-containing gas produced by
anerobic digestion from nonfossil waste materials at certain facili-
ties.
The definition of geothermal deposits would be amended to lower
the temperature requirement from 122 degrees Fahrenheit to 104

degrees Fahrenheit.
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Extension of residential energy credit

The termination date of the residential energy credit for solar,
wind, or geothermal energy equipment would be extended to De-
cember 31, 1990. The credit carryovers would be extended for two
years beyond that date (i.e., until December 81, 1992).

Increase in and extension of business energy credit

In general.—The bill would extend the credit for solar, wind, or
geothermal property, ocean thermal property, qualified hydroelec-
tric property, biomass property, and cogeneration property through
December 381, 1990. Under affirmative commitment rules similar to
those of present law, the credit would continue to be allowed
through December 31, 1995. _

In addition, for periods beginning after June 30, 1983, the bill
would increase the business energy credit for solar, wind, and geo-
thermal groiperty to 26 percent. For periods beginning after Sep-
tember 30, 1982, the bill would also increase the credit for ocean
thermal property to 26 percent. :

Affirmative commitment rules.—The application of the affirma-
tive commitment rules under the bill would not be limited to long-
term projects. Thus, these rules would be available for short-term
projects. The extended business energy credit would continue to be
available for qualified property if (1) all feasibility studies required
to commence construction are completed on or before December 381,
1990, (2) ap%iccations for all environmental and construction are
filed before ember 31, 1990, and (8) on or before December 31,
1998 (three years after the termination date), binding contracts are
entered into to construct or acquire (a) at least 50 percent of the
aggregate cost of all equipment to be placed in service or (b) at
least 50 percent of the aggregate cost of all equipment that is spe-
cially designed for the project.

Qualified hydroelectric generating property would continue to be
eligible for the credit if an application has been filed with the Fed-
eral Energy Regulatory Commission before 1990. t

Cogeneration equipment.—The bill would repeal the limitation on
the use of oil or natural gas for cogeneration equipment. Thus, co-
generation equipment would be e }gible for the business energy
credit without regard to the kind of fuel used by the system.

Application o{H the regular investment credit.—The bill would
make the regular investment credit available for solar or wind
energy property and geothermal energy property that are structur-
al comggnents of a building. Thus, the regular investment credit
would be available for solar or wind energy property and geother-
mal energy propezt! that would not otherwise qualify for the regu-
%)an: lg;vestment credit because they are structural components of a

uilding. :

Solar process heat equipment.—The qualification of solar ener
property for the regular investment credit under the bill would
eliminate the allocation problems for solar energy property used
for qualifying purposes and to process heat.

Biomass property.—The bill would expand the scope of the defini-
tion of biomass property eligible for the business energy credit b,
permitting the use of methane-containing gas as a qualified fuel.
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Under the bill, the term qualified fuel would include methane-con-
taining gas produced by anerobic digestion from nonfossil waste
materials at farms or other agricultural facilities, and at facilities
for the first processing of agricultural products (such as packing
plants and canneries).

Geothermal deposits

The bill would lower the temperature requirement provided by
Treasury regulations, so that deposits with a temperature of 104
degrees Farenheit (40 degrees Celsius) would qualify as geothermal
deposits for purposes of the residential and business energy credits.

Effective Date

Under rules similar to those in section 48(m), (1) the affirmative
commitment provisions of the bill would apply to periods beginning
after December 31, 1982, and (2) the provisions relating to the limi-
tation on the use of oil or gas for cogeneration equipment, the ap-
plication of the regular investment credit, methane-containing gas,
and the temperature of geothermal deposits generally would be ap-
plicable to periods beginning after June 30, 1988.

No effective date is provided for the provision that extends the
residential energy credit or the provision that increases and ex-
tends the business energy credit. '

Revenue Effect

This bill is estimated to reduce fiscal year receipts by $174 mil-
lion 1984, $126 million in 1985, $390 million in 1986, $1,127 million
in 1987, and by $1,281 million in 1988, The estimate that the provi-

sions are effective after October 1, 1988.
o)
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Senator WaLLop. Good morning. We have this morning four bills
scheduled before the committee. Three of those bills concern
energy tax credits. The fourth deals with the depletion allowance
for phosphate ore. Another bill, introduced by Senator Boren,
which would exempt piggyback trailers from the retail excise tax
on heavy truck trailers, had also been scheduled for hearing this
morning, but has been %;:tponed until later this year.

Generally, Treasury Department officials appear at hearings of
the Serate Finance Committee to present the administration’s posi-
tion on any legislation being considered.

Today, however, no Treasury witness is scheduled, although writ-
ttﬁn testixgony will be submitted to the committee for inclusion in

e record.

With respect to energy tax credits, the testimony of the Treasury
Detpartment would have been no different than what we heard
before this committee just 1 month a,io. In short, the Treasury De-
partment is against the extension, enhancement, or the creation of
new energy tax credits. It is a position which I believe to be short-
sighted, and not in the best long-term interest of the Nation. But,
unfortunately, it is also a position which I have learned over the
past 2 years 18 unlikely to find chan%e.

The absence of support from the easux;y Department does not
mean that the Congress should roll over and play dead. Indeed, the
three energy tax credit bills which are being heard here this morn-
ing are but a continuing sign that the imfortance of developing al-
ternative energy technologies remains, despite the present abun-
dance of conventional energy resources.

S. 1237, introduced by Senator Symms, would broaden the avail-
ability of the energy tax credit for geothermal properties, which
use %eothermal water cooler than 120° Fahrenheit. In addition, the
legislation would make clear that for the gzothermal propert%' to be
eligible for the energy tax credit, it must be supplied primarily, but
not exclusively, by geothermal enixigy.

S. 1308, introduced by Senator Mitchell, also deals with geother-
mal ener, progerties. Speciﬁcallg, the legislation introduced by
Senator Mitchell would extend the energy tax credit to ground
water heat pumps, which can take energy from ground water
nearly 70° cooler than that required for qualification under the
present geothermal energy tax credits.

Clearly, the most comprehensive tax credit legislation before this
Senate this Mvear is S. 1805, which was introduced by Senators
Packwood, Matsunaga, Durenberger, Moynihan, Baucus, Miichell,
and Pell. S. 1306 would extend the 40 percent residential solar,
wind, and geothermal energy tax credit from December 81, 1985 to
December 81, 1990. In addition the business solar, wind, geother-
mal, and ocean thermal 15 percent energy tax credits would be in-
creased to 25 Sercent, and extended an additional 5 years to De-
cember 31, 1990. .

Extensions of the energy tax credit is also provided for cogenera-
tion, biomass, and hydroelectric technologies. With affirmative
commitment rules extending until 1995, and the broadening of
properties and technologies eligible for the energy tax credit, there
can be little doubt that this legislation represents no small endeav-
or. I am convinced that as a matter of national energy policy we
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must_proceed with the development of alternative energy technol-
ogies. No one can or will dispute the fact that stable, dependable
energy resources are the key to not only our present but our future

economic and social well-bein?.
Alternative energy technologies represent the key to tappinf

energy resources whose potential has barely begun to be real
The case is there to be made for the continuation of tax incentives
for the further development of these technologies. That case must
be made by those of you who are appearing before the subcommit-
tee this morning.

In making that case, there must be clear recognition that like no
other time in our history this Government must get the biggest
bang for its buck within well-defined policy and budget priorities.
Tax incentives can fit within those priorities, but they must oper-
ate as incentives for viable economic development, and cannot be
so generous that they insulate these projects from every conceiv-
able economic event.

With those thoughts in mind, I look forward to hearing from the
witnesses appearing before the subcommittee this morning.

Concluding the hearing today will be consideration of S. 1198, in-
troduced by Senator Symms and Senator McClure. S. 1198 is de-
signed to correct an IRS revenue ruling which would deny the per-
centage depletion allowance for phosphate ore, which goes through
high temperature decarbonization as part of the purifying and con-
centration process. Thus, allowing the ore to be shipped and proc-
essed into usable products; generally, phosphate fertilizers.

It is my understanding that for phosphates mined outside the
State of Florida this decarbonization process is necessary to bring
the Phosﬁﬁfte to a processing state, and as such, satisfies the
intent behind the percentage depletion provisions of the code.

This legislation would clarify that intent so that there is no op-
portunity for misunderstanding by the Internal Revenue Service.

Now the first witnesses this morning are Congressman Frank
Horton, from the State of New York, Congressman Sid Morrison,
from the State of Washington, Congressman Tony Hall, from the
State of Ohio.

Good morning, my friends. I appreciate your coming over here.
And my apology for being a couple minutes late in getting started.

Frank, would you go ahead, please?

STATEMENT OF HON. FRANK HORTON, U.S. HOUSE OF
REPRESENTATIVES, STATE OF NEW YORK

Mr. HortoN. Thank you very much, Mr. Chairman.

It’s a privilege to testify before you today about this very impor-
tant legislation, S. 1287. This bill, as you know, specifies the cir-
cumstances by which: ground water heating systems can be eligible
for existing geothermal energy tax credits. I might say that in the
early part of this year I held office hours in my district, and saw |
over 3,000 people on a 1-to-1 basis. And many of these people talked
to me and brought to my attention their concern about this IRS
ruling, which has limited tax credits for these ground water heat-

ing systems. '
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I also have toured and visited three companies in my district—
the Climate Control, which is located in Auburn, N.Y.; Carrier
Pumps; and Gould Pumps. All three are located in my district. And
they manufacture these type of pumps. They also brought this to
my attention.

y friend and colleague, Congressman Tony Hall, and the princi-
‘pal sponsor of House e‘gislation identical to S. 1237, will address
the Internal Revenue Service actions which forced congressional
consideration of this issue. . :

It's my purpose to make very clear the importance of this bill to
New York State in particular, and the Northeastern and Midwest-
ern regions of our Nation in general. As you probably know, I serve
as cochairman of the Northeast-Midwest Congressional Coalition.

Mr. Chairman, in government and across the Nation, I sense a

owing complacency about achieving energy independence for the

nited States. This complacency, I believe, is a result of declinin
oil prices which can largely be attributed to today's troubled worl
economy. Quite simply, the basic economic law of supply and
demand has reduced energy costs.

The above notwithstanding, we in the Congress cannot afford to
be fooled by these lower prices. The rapidity with which the origi-
nal 1978 o1l embargo occurred, and the exhorbitant oil price in-
creases that resulted, should not be forgotten.

In New York State we have not forgotten that embargo for we
share vergilittle in the luxury of lower ener%{ costs. We are a con-
suming State and must paK high prices for the oil and natural gas
that we import, whether these imports come from Saudi Arabia or
the South and Western energy producing States. As a consuming
State, we do not have the benefit of increased State revenues due
to severance taxes placed on available natural energy sources.

It's my strong belief that New York State and the Northeast and
Midwestern regions of our country need and have been the major
beneficiaries of the energy tax credit lggislation assed by Con-
gress. These credits are important to us. We need all the assistance
we can get to control our high energy costs. Energy tax credits are
an important and viable source of assistance that provide both
relief to consumers and encouragement to businesses to locate and
continue their operations in our State.

I support S. 1237 and became an original cosponsor of Congress-
man Hall’s identical House bill because these bills allow residents
and businesses in New York and many other States to overcome
this IRS administrative ruling which you have already referred to.
As I stated, Mr. Hall will present the background and history of
the current IRS position.

Mr. Chairman, I urge your positive and expeditious consideration
of this legislation. A clarification of the geothermal tax credit is
necessary and very important to the citizens of my State and in the
Northeast and Midwest in general. I strongly believe that enact-
ment will encourage the installation of ground water heating sys-
tems which, in turn, will substantially reduce energy costs in parts
of the country where these costs present serious obstacles to eco-
nomic growth. ‘ :

One of the serious problems that we are facing right now is the
increase of natural gas cost. And something like this can be an al-
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ternative. And if we have tax credits to encourage this, this can
heg; us to meet these energy demands and needs that we have.

fore concluding, Mr. Chairman, I want to again thank you for
holding these hearings. Its a privilege to be here, and I appreciate
the attention you have given this issue. An I also appreciate the
comments that you made at the beginning of this hearing.

I also want to express my appreciation to Senator Symms for his
leadership in introducing this legislation to the Senate. And the
same to my colleague, Congressman Hall. And Congressman Morri-
son for the similar role that they continue to play in the House.

Thank you.

Senator WALLop. Thank you very much, Frank.

[The prepared statement of Congressman Horton follows:]
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' TESTIMONY OF THE HONORABLE
. FRANK HORTON
before the
SENATE FINANCE COMMITTEE
SUBCOMMITTEE ON ENERGY AND AGRICULTURAL TAXATION
s, 1232

_ M, Chairman, Members of the Committee, it ie a privilege
to testify before you today about this very important legislation,
S. 1237. This bill as you know, spécifies the circumstances by
which groundvater heating systems can be eligible for eximting
gsothermal energy tax credits. My friend .and colleague, and the
principle sponsor of House legislation identical to §. 1237, will
soon address the Internal Revenue Service actions which forced
congressional considerstion of this issue. It is my purpose to
make very clear the importance of this bill to New York State in
particular, and the Northeastern and Midwestern regions of our
Nation in general.

Mr. Chairman, ih Government and across the Nation, I sense
a8 growing complacency about achieving energy independence for the
United States. This complacency, I believe, is .a result of
declining oil prices which can largely be attributed to today's
troubled world economy. Quite simply, the(basic economic law of
supply and demand hass reduced energy costs.

The above notwithstanding, we in Congress cannot afford to
be fooled by these lower prices. The rapidity with which the
original 1973 oil embargo occurred, and the exhorbitant oil price
increases that resulted, should not be forgotten.

In New York State, we have not forgotten that embargo, for we
share very little in the luxury of lower energy costs. We are a
consuming State and must pay high prices for the oil and gas we
isport, whether these imports come from Saudi Arabia or the
Southern and Western energy producing States. As & consuming
State, we do not have the benefit of increased State revenues due
to severance taxes placed on available natural energy sources.
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i1t is my strong belief that New York, and j}e Northeastern

and Midwestern regions of our country, need and’have been the

major beneficiaries of, the energy tax credit legislation passed by
Congress. These credits are important to us; we need all the
assistance we can get to control our high energy costs, Energy

tax credits are an important and viable source of assistance that
provide both relief to consumers and encouragement to businesses to
locate and continue their operstions in oﬁr State.

I support S, 1237, and became an original cosponsor of
Congressman Hall's identical House bill, because these bills allow
residents and businesses in New York and many other states to overcome
an IRS administrative ruling that bars our use of an important energy
tax credit - the credit for installation and use of a geothermal

groundwater heating system, As I stated, Congressman Hall wiil

present the background and history of the current IRS position.

Mr. Chairman, I urge your positive and expeditious consideration
of this legislation. A clarification of the geothermal tax credit
is necessary and very important =0 citizens in my State and in the
Northeast and Midwest in general. 1 strongly believe that
enactment will encourage the installation of groundwater heating
systems which, in turn, will substantially reduce energy costs in
parts of the country where these costs present serious obstacles
to economic growth. P

Before concluding, Mr. Chairman, I want to again thank you
for holding this hearing., It is a privilege to be here, and I
appreciate the attention you have given this issue., 1 also want
to express my appreciation to Senator Symms for his leadership in
introducing this legislation in the Senate, and the same to my
colleague, Congressman Hall, for the similar role he continues to

play in the House.
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Senator WaLLor. Sid, would you go ahead, please?

STATEMENT OF HON. SID MORRISON, U.S. HOUSE OF
REPRESENTATIVES, STATE OF WASHINGTON

Mr. MorrisoN, Thank you, Mr. Chairman.

You have my written testimony, and for the sake of time, let'’s
get off to a rolling start here. Mr. Chairman, again, I appreciate
this opiportunity to appear before you, and with my two colleagues,
to testify on behalf of Senate bill 1237. We have sponsored under
Congressman Hall's lead H.R. 2927, which is the House counter-

part.

I would like to take this advantage too, Mr. Chairman, to intro-
duce a member of the second me , Dr. Gordon Bloomquist, who
we have brought from the Washington State Energy Office, who is
our Northwest expert on geothermal. And I hope you will use him
to the fullest. )

This legislation, to me, is vitally important. The energy tax
credit already exists, but as you have indicated at the beginning,
Mr. Chairman, IRS has arbitrarily exempted low-temperature geo-
thermal sources from the tax credits.

Congressman Hall will give more detail on this, and what might
well be done about it as proposed in this legislation.

Also important in my area now that we are apglyinf some geo-
thermal sources is the provisions within Senate bill 1237, which
clarifies the status of the tax credit of combined geothermal and
other heat source systems. As you are aware, in the Northwest we
have a variety of opportunities with by-products and materials left
over from timber processing and so forth to combine. And the tax
status of those is, indeed, clouded.

In my area there is significant reserves of low-temperature geo-
thermal energy. The Washington State Ene‘:"?y Office, for instance,
has identified over 80 cities in the State of Washington which have
low-temperature geothermal water accessible for use in geothermal
district heating systems.

We have some examples. One such district was recently dedi-
cated in a smaller town called Ephrata in my congressional dis-
trict. This system is the Nation’s first municipal water system de-
signed to provide both heat—about 1 megawatt—and domestic
water. The demonstration proéoect circulates water through the
Grant County Courthouse and Courthouse Annex. The city of Eph-
rata should see dramatic reductions, perhaps 85 percent, in their
fuel bills because of this heating system. The geothermal source of
this district heating project is low temperature—about 84° Fahren-
heit—and would not have qualified for the tax credits available to
other geothermal energy systems. The point being that low-tem-
perature geothermal source works. It's being applied now, and
should be encouraged.

There are other areas in my district—the county of Yakima—
that are planning a new jail facility. I just saw it yesterday. It'’s
heated by low-temperature geothermal ene‘yy. That’s planned for
this fall. We have other towns throughout Washington who are ex-
gloring the possibility of developing their own geothermal district

eating systems. :
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I'm particularly excited about the applications of low-tempera-
ture geothermal energy in the Pacific Northwest because it will
substitute for other sources of steam. A 20-year energy plan has
been developed for the Pacific Northwest region by the Pacific
Northwest Power Planning Council, which relies heavily upon ex-
panded energy conservation in the near term. However, their plans
use low-temperature geothermal as a conservation source since it
substitutes for other conventional sources of thermal steam. Be-
cause of the status as a conservation resource, low-temperature
geothermal should receive priority in the Northwest over other re-
newable and thermal energy sources.

Mr. Chairman, I'm an advocate of a balanced approach to

energy. I represent the Hanford nuclear complex, one of the largest
in the world. And we are working on a variety of energy sources.
But this is one that is perhaps the most exciting. It's there. We can
reach out and touch it. We have already made it work. And I think
we should extend to all of America the opportunity to have the In-
ternal Revenue Service credits apply to this low-temperature
energy. In fact, all it would do would be to place one more viable
energy option on equal footing with other forms of energy.
Again, Mr. Chairman, thank you for your leadership, and your
willingness to hold this hearing. I believe it's in the best interest of
this Nation, and in energy independence, to proceed with the pas-
sage of S. 1237.

Senator WaLLopr. Thanks very much, Sid, for your statement.

[The prepared statement of Congressman Morrison follows:]
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TESTINONY OF COMGRESSMAN SID MORRISON
oM 8. 1237
BEPORE THE SENATE PINANCE COMMITTEE'S
SUBCOMMITTEE ON ENERGY AND AGRICULTURAL TAXATION
JULY 18; 1983

Mr, Chairman and members of the Subcul-ttfoc. 1 am pleased to be here this morning
with Congressmen Frank Horton and Tony Hall to testify in support of S. 1237, legislation
intended to promote the development of low-temperature geothermal resources. 5. 1237 was
introduced by Senators Steve Symms and Jim McClure and is identical to H.R. 2927, a bill
introduced by Tony Hall that I am proud to cosponsor.

First, 1 want to commend Congressman Hall for exercising outstanding leadership in
the effort to gain Congressional approval of this legislation. I appreciate his invitation
to be an original cosponsor of H.R. 2927. I also want to introduce to the Subcommittee
Gordon Bloomquist wvho will testify on the next panel. Dr. Bloomquist is here representing
the Washington State Energy Office and is an enthusisstic advocate and expert on all aspects
of geothermal energy. 1 think the Subcommittes will spprecists Dr. Bloomquist's expertise
as much as they will appreciate his vigorous support of geothermal energy.

S. 1237 makes federal energy tax credits available to developers of low-temperature
geothermal resources. A 15 percent geothermal energy tax credit already exists but
Internal Revenue Service regulations arbitrarily exespt low-temperaturo geothermal sources
from the tax credits. As Congressmap Hall will explain in more detail, the IRS temperature
restriction of 122 degrees Fahrenheit has had the effect of excluding shallow geothermal
energy applications from receiving tax incentives. I also support provisions in S. 1237
vhich clarify the tax credit status of combined geothermal and other heat source systems
80 that the equipment in common is eligible for some tax crcdié.

Shallow reserves of geothermal energy tepresent a substantial and natural source
of untapped thermal heat. S8ignificant reserves of low-temperature geothermal energy
lie beneath most of my Congressions) District in Central Washington. The Washington
State Energy Office, for 1nstance, has identified over 80 cities in the State which
have lov-temperature geotharmal water accessible for usa in geothermsl district heating

systems,
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ST One such _uothcrul districting heating system vas recently dedicated in Ephrata
in my Congressional District. This system is the nation's first municipal vater system
designed to provide both heat (about 1 megavatt) and domestic water. The demonstration
project civculates water through the Grant County Courthouse and Courthouse Annex. The
City of lphut; should see dramatic veductions, parhaps 85 percent, in their fuel bills

because of this heating system. The geothermal source of this district heating project is

low-temperature -~ sbout 84 degrees Pahrenheit ~- and would not have qualified for the tax

cradits available to other geothermal energy systems. The County of Yakims is also a leader

in geothermal heating as they plan to open a jail facility heated by low-temperature geo~

thermal energy this fall. Other towns throughout Washington, {ncluding North Bonneville,

Moscs Lake, West Richland, and Richland, are looking to Ephrata and Yakima and sre exploring

the possibility of developing their own geothermal district heating system.

1 anm particularly excited about the applications of low-temperature geothermal energy
in the Pacific Northwest becauss it will substitute for other sources of steam, A 20-year
energy plan has been developed for the Pacific Northwest Region by the Pacific Northwest
Power .l’lanr;lna (;ouncil vhich velies heavily upon expanded energy conservation in the near
term,  The Regional Power Plan classifies shsllow, low-temperature geothermal as a form of
encrgy congervation since it substitutes for other conventional sources of thermal steam,
Because of this status as a conservation resource, low-temperature geothermal should
receive priority in the Northwest over other renevabls and thermal eaergy sources.

1 regard myself, Mr. Chairman, as a strong advocate of all energy resources, be

they fossil fuels, nuclear energy, solar, conservation, or geothermal. 1 believe every

viable energy source must play a role in our overall energy future. This country needs

energy dﬂcrsitiutlon and needs to develop all commercially practical energy resources

and conservation to meet our future energy demands, I believe this legisletion simply .

helps to place one more viable energy option, low-temperature geothermal energy, on

vqual footing with other forms of energy.
| g d this Sub ittee for the foresight in scheduling hearings on 8. 1237 and

| cncourage you to pursue legislative efforts to extend tax credits to low-temperature

geothe ma; energy.

Thank you for extending this opportunity to testify.

1
i
¢
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Senator WaLLop. Tony, would you proceed, please?

STATEMENT OF HON. TONY P. HALL, U.S. HOUSE OF
REPRESENTATIVES, STATE OF OHIO

Mr. HaLL, Thank you, Mr. Chairman.

I would like to ask that my text be made part of the record.

Senator WALLoP. By all means.

Mr. HaLu. If I may, Mr. Chairman, I would also ask that two ad-
ditional items be made part of the subcommittee’s record. The first
is a supplemental statement of mine. And the second is a study
written by a constituent of mine, Mr. John Keller, who originally
wrote it in the Ground Water Energy Newsletter of November-De-
cember 1982,

Senator WaLLop. By all means.

[The prepared statement and additional documents from Con-

gressman Hall follow:]
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TESTIMONY OF CONGRESSMAN TONY P. HALL
ON S. 1237
BEFORE THE SENATE FINANCE COMMITTEE'S
SUBCOMMITTEE ON ENERGY AND AGRICULTURAL TAXATION

July 18, 1983

Mr. Chairman and Members of the Subcommittee, I am honored to
have the opportunity to testify today in support of S. 1237, the bill
introduced by Senator Steven D. Symms and Senator James A. McClure
to clarify the definition of geothermal for purposes of the residential
and business investment energy tax credits,
I am the principal sponsor in the House of H.R. 2927, a bill
which is identical to S, 1237. 1In the last Congress I introduced
similar legislation, H.R. 4091, with a final total of 29 other
cosponsors. The current bill, H.R. 2927, has three other original
sponsors, Mr. Matsui of California; Mr. Horton of New York; and
Mr, Morrison of Washington. We intend to seek additional support
on our side of the Hill after this hearing. .
I am here to let you know that the support for H.R. 2927 and
S. 1237 is bipartisan and bicameral. Enthusiasm for this legislation
is truly nationwide in scope. This is neither a special interest
bill nor one that will benefit just one State or region. I can
tell you that since I introduced the first version of this bill
hack in July of 1981, my office has received a constant stream of
letters and phone calls from all across the nation. Individuals,
busincsses, and energy observers throughout the country are fervently
hoping that the House and Senate will act to correct the restrictive

action taken by the Internal Revenue Service in implementing the



geothermal tax credits.

You, Mr. Chairman, deserve to be commended for holding this
hearing today. Your interest in this issue is the most encouraging
‘development since the IRS regulations were finalized in August, 1980,
for residential geothermal energy tax credits and in January, 1981,
for commercial facility geothermal energy tax credits.

In addition, I wish to thank Senator Symms for his leadership
on this legislation and his work with you in making this hearing
possible. 1 also want to acknowledge the support of Senator McClure,
the Chairman of the Energy and Natural Resources Committee and
other original sponsor of 8. 1237.

Let me take a moment to recap briefly the background of the
legislation we have introduced. In 1979, the IRS proposed regulations
to implement the Energy Tax Act of 1978. 1In looking at the legislative
history of this law, the IRS concluded that a temperature requirement
was needed in order to determine eligibility for the geothermal
energy credits. The Act itself, however, contained no temperature
limitation.

Nevertheless, after initially selecting 60 degrees Celsius,
the IRS finally settled on 50 degrees Celsius or 122 degrees Fahrenheit
as the cut-off point for the credits. The IRS regulations were
reaffirmed later in Revenue Ruling 81-304. The selection of this
geyser-hot temperature has had the effect of denying the credits
for shallow geothermal energy applications, such as ground water
heat pumps.

In my opinion--and that of many others who have been following

this issue--the IRS temperature requirement does not reflect

24-808 0 - 84 - 3
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scientific fact or the original intent of Congress. But it does’
us little good to spend time now arguing legislative history.

The reality is simply that ground waéet heat pumps and other
shallow geothermal applications are ineligible for the geothermal
energy tax credits as a result of the 50 degreas Celsius IRS
.tempetature ruling. In view of Revenue Ruling 81-304 and the
December, 1983, letter report of the General Accounting Office on
the geothermal energy tax credits, there is virtually no chance
that the situation will be changaed administratively. Therefore,
the issue before this Subcommittee is whether Congress should enact
legislation to remove the temperature restriction.

Speaking for the thousands of Americans who have bought, sold,
or built ground water heat pumps and other devices to tap the
abundant shallow geothermal resources of our country, I strongly
urge you to make these systems eligible for the energy tax credits
they have been denied.

The other sponsors of this legislation and I are not asking
for any increased credits or a new program; rather, we are seeking
a technical amendment to current law to promote a currently-available
renewable energy technology. I will let other witnesses explain
the technical details of these shallow geothermal systems and the
potential impact of tax credit eligibility on their increased
utilization.

I am not an engineer or a geologist; bit as one legislator
addressing other legislators, I ask you to report legislation that
will make the current law work more effectively. The objectives

of the original Act, as I understand them, are to promote energy
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conservation and renewable energy technology and reduce our dependence
on fossil fuels, particularly those of foreign origin. I think -
these goals are still worthy ones.

Although we do not have long lines at the gasoline stations to
remind us of the existence of an energy crisis, this does not mean
that the crisis is over. The oil glut we have been experiencing
must not be allowed to lull us into a false sense of security.

Surely, if the energy crisis again becomes more Jisible, our citizens
rightly will ask why an effective energy conservation policy was
neglected by the government.

We need to remove the bureaucratic hurdles which are preventing
incentives--indeed, providing disincentives=--to ﬁore widespread use
of available geothermal technology. We should make it mo;e attractive
for more homes and busginesses to take advantage of the geothermal
resources of this land. Truly, the ground on which we stand holds
part of the solution to our national energy requirements.

Ideally, I would hope that you could move quickly on s. 1237
and treat it as a technical correction to the existing law. You
also have before you S. 1303, an excellent bill by Senator
George J. Mitchell, which would add ground water heat pumps to
the list of eligible equipment for the credits. This measure proposes
a very clean and direct way of addressing the ground water heat
pump issue and I support it also.

Our approach, through H.R. 2927 and 8. 1237, is to amend the

definition of geothermal in the original Act to make it clear that
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there is no temperature restriction. 1In addition, our bills address
another aspect of the IRS regulations which we think needs to be
corrected. Under the regulations, when a geothermal resource

is combined with.an ineligible source, such as a fossil fuel peaking
system, or with another eligible source, such as a biomass system,
the entire credit is disallowed for the equipment used in common.

We have proposed a simple formula that would clarify the tax credit
status of such combined systems. Clarification of the credits for
mixed systems is another benefit of our particular legislation.

One matter our legislation does not address--nor do any of
the other bills before you-=-is the issue of retroactive relief for
those who purchased shallow geothermal systems on the erroneous
assumption that they were going to get the energy tax credits. From
the many who have contacted my office alone, I am aware that there
is a large number of these individuals. Indeed, a report by the
General Accounting Office estimates that $11.2 million was incorrectly
granted between 1978 and 1980 to those filing for the geothermal
energy credits in States east of the Rockies that do not have shallow

" deposits anywhere near the 50 degrees Celsius requirement.

At a time when there is an effort to keep down revenue losses,
it is.clear that it would not be possible at this time to make the
techni;al corrections we are proposing retroactive. Nevertheless,
in view of the GAO report of December 2, 1982, we would hope that
the Subcommittee would consider expressing the view, possibly

through report language, that while new retroactive credits will not
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be granted, at least those who already have received the credits
should not now be sought out to have them retracted.

If the S8ubcommittee does not wish to pass our bill as a separate
‘measure, then we also would welcome having its provisions included
in a larger package or omnibus bill. For example, if the Subcommittee
decided to use 8. 1305, another bill you are examining today, or
some other vehicle to exténd the energy tax credits which expire
at the end of 1985, then we would urge you to include the provisions
of our legislation in such a measure.

In the overall scheme of tax legislation, our bill addresses
a relatively small issue. For that reason, we are grateful for the
courtesies you have extended to the sponsors of this legislation in
holding this hearing.

I hope that as a result of this hearing, the Subcommittee will
share our support for shallow géothermal technology and take whatever
legislative course you believe is appropriate to make it eligible

for the currently existing tax credits for geothermal energy.
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SUPPLEMENTAL REMARKS OF CONGRESSMAN TONY P. HALL
ON S, 1237
BEFORE THE SENATE FINANCE COMMITTEE'S
SUBCOMMITTEE ON ENERGY AND AGRICULTURAL TAXATION
July 18, 1983

Mr. Chairman and Members of the Subcommittee, I am pleased to have this
opportunity to provide supplemental remarks for the rggord with respect to S. 1237
and the identical House legislation, H.R. 2927, The House bi11 has three other
original sponsors, Mr. Matsui of California, Mr. Horton of New York, and Mr.
Morrison of Washington,

The legislation we have introduced is similar to H.R. 4091, S. 1684, and
S. 1960 from the 97th Congress. The bill H.R. 4091, which I introduced with
Representative Don H. Clausen of California on July 9, 1981, was cosponsored by a
final tota) of 30 Members of Congress. Although H.R. 4091 was referred by the full
House Ways and Means Committee to the Subcommittee on Select Revenue Measures in
November, 1981, no action was taken on the measure and it died in the 97th Congress.

The bil1 H.R. 4091 enjoyed significant bipartisan support from across the
country. It had the backing of the Solar Lobby and was cited as a policy recommen-
datfon of the water resources agenda of the Northeast-Midwest Congressional Coalition.
With the introduction of this legislation today, the drive for geothermal energy tax
credit reform begins once again.

Our bi11 basically contains three parts. The first would amend the defini-
tion of geothermal in the Energy Tax Act of 1978 to make it explicit that there is
no temperature requirement for the geothermal energy tax credit for residences and
commercial facilities. The second part would specify how the credit is to be deter-
mined when a residence or business has a system which uses both geothermal energy and

another source not eligible for the credit. The final part of the bill would specify
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how the credit 1s to be determined when a business has a hybrid system which use§
both geothermal energy and another eligible source.

BACKGROUND AND NEED FOR LEGISLATION
The Eneirgy Tax Act of 1978 (P.L. 95-618) provides a residential energy tax

credit for certain energy conserving and renewable energy source expendifures made
in connection with a taxpayer's principal .residence. The credit applies to expendi-
tures on energy-conserving items such as insulation and storm windows, as well as to
investments in solar, wind, and geotharmal energy property, categorized as renewable
energy source property. In this latter case, the Act provided that a credit may be
claimed fof‘ao percent of the first $2,000 of expenditures and 20 percent of the next
$8,000 of expenditures up to a maximum credit of $2,200 for expenditures made after
April 19, 1977, and before January 1, 1986. Subsequently, the Crude 011 Windfall
Profit Tax Act of 1980 (P.L. 96-223) expanded the renewable energy credit to 40
percent of 510,000 in expenditures to a maximum credit of $4,000 for expenditures
made after December 31, 1979, and before January 1, 1986.

The Energy Tax Act of 1978 also provided for a 10 percent tax credit for
investment in solar, wind, and geothermal energy equipment used by businesses.
The geothermal energy tax credit was increased to 15 percent and extended through
the end of 1985 by the Crude 011 Windfall Profit Tax Act of 1980,

For tax purposes, the Energy Tax Act of 1978 defined geothermal energy in

the following way:

", . . the term 'geothermal deposit' means a geothermal reservoir

consisting of natural heat which is stored in rocks or in an aqueous

liquid or vapor (whether or not under pressure)."

The law set no temperature requirement in {ts definition of geothermal
énergy. Acting in good faith, many citizens invested in geothermal energy systems to

tap shallow geothermal wells which they assumed would qualify for the credits.
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The Internal Revenue Service proposed regulatfons to implement the tax
credit provisions of the Energy Tax Act of 1978. In {ts proposed regulations, the
IRS decided to set an arbitrary temperature requirement for eligibility for the
geothermal tax credits. I was among those who testified against the temperature
requirement at an IRS public hearing in Washington on September 12, 1979. I was
accompanied by my constituent Mr. Stan Mitchell of Mitchell and Jensen, Architects
and Engineers, of Dayton, Ohio.

Unfortunately, the IRS did not follow the recommendations that were made
in opposition to a temperature requirement -~- including the critical comments of
the Department of Energy. On August 29, 1980, the IRS issued final regulations
‘ concerning geothermal residential energy tax credits, and on January 23, 1981,
issued final regulations concerning geothermal commercial facility tax credits.

For both sets of credits, the IRS required the geothermal source to have a
temperature of more than 50 degrees Celsius (122 degrees Fahrenheit). This means
that citizens who installed geothermal systems that tap sources with a temperature
below 50 degrees Celsius simply do not qualify for the tax credits.

To reiterate this position, on December 28, 1981, the IRS issued Revenue
Ruling 81-304. This ruling described the case where a taxpayer applied for the
credit for a water source heat pump tapping energy from well water at a temperature
of 13 degrees Celsius (56 degrees Fahrenheit). The ruling held tﬁat the heat pump
is not eligible for the residential energy tax credit as geothermal enerqy property
because the well water has a temperature of less than 50 degrees Celsius. Further,
the heat pump is not eligible for the credit as solar energy property because, in the
opinion of the IRS, the energy in the well water is only indirectly derived from

sunlight.
Some citizens using systems tapping resources at temperatures below 50 degrees
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Celsfus filed for the residential geotherma! energy tax credit from 1978 through:
1980 and received 1t. On December 2, 1982, the General Accounting Office released
a letter report entitled "Possibility of Improper Geothermal Energy Tax Credit
Claims" (GAO/RCED-83-1). The report contended that these tax credits have been
claimed by taxpayers residing either in States without geothermal resources as
defined by the IRS (essentially, all States east of the Rockies), or in States with
such resources but at depths too great (3,000 feet or more) to be economically
useful.

GAO recommended that the IRS: "“(1) test the propriety of selected geothermal
tax credit claims and (2) determine the extent to which a problem exists that warrants
expanded action on IRS' part.” According to the GAO report, "IRS generally agreed
with the findings of this report and agreed to take corrective action."

IRS regulations apparently designed to ¢nsure the integrity of the geothermal
contribution of a particular system had the effect of disallowing the entire credit
when a geothermal device 1s used in conjunction with either fossil fuel peaking

equipment or an innovative hybrid alternative energy system.

Thus, a homeowner who installs a geothermal system to heat his or her residence
cannot qualify for the residential credit unless 100 percent of the energy in the
system is supplied by geothermal sources. The addi*ion of peaking equipment fueled
by oil, gas, or coal to provide, for example, less than 10 percent of the total
annual energy load would disqualify the entire system. Similarly, a business that
installs geothermal equipment cannot qualify for the investment tax credit if the
geothermal energy is mixed with energy from another ineligible source.

Perhaps even more senseless is the fact that the credit is disallowed when
geothermal 1s combined with another alternative energy source, such as biomass,

wind, or solar to heat or power an industrial facility. For example, a company
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building a large hybrid geothermal-waste wood electrical generating plant can take
the geothermal investment credit on the equipment which is run solely on geothermal ]
energy and biomass credit on the equipment which is exclusively fueled with wood.
However, those components in the plant which use energy from both geothermal and
biomass sources cannot qualify for either credit. ‘

In short, the IRS regulations are standing in the way of increased utilization
both of ground water heat pumps and of promising hybrid alternative energy systems.
Congress must act to remove these roadblocks by clarifying the definition of
geothermal energy for tax credit purposes and by establishing Sn appropriate for-
mula for calculating the credits when geothermal is mixed with other energy sources.
THE ADVERSE IMPACT OF AN ARBITRARY TEMPERATURE REQUIREMENT

Developers and users of geothermal energy have been opposed to the tempera-
ture limitation since the IRS regulations were proposed over four years ago. Indeed,
Mr. Tyler Gass, Membership Secretary for the American Society for Testing and Materials
Committee on Geothermal Resources and Energy.‘wrote me:

"Our committee has gone so far as to eliminate any temperature designa-

tion as a limitation in the definition of a geothermal resource. We

recognize ambient temperature ground water as being geothermal resources

and support the concept of utilizing ground water heat pumps for reducing

energy consumption in the United States."

Most of the potential geothermal energy use in the eastern half of the United
States, as the GAQ report affirmed, would involve resources with a temperature of
less than 50 degrees Celsfus. The IRS limitation has the effect of eliminating a
significant por@ion of the geothermal resources of the country.

The 50 degrees Celsius temperature requirement does not refiect Congressional
intent or scientific fact. Dr. Jay H. Lehr, Executive Director of the National Water

Well Association and a highly respected authority on ground water heat pumps, stated

in a letter to me last year:
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"By arbitrarily restricting tax credits to geothermal energy

equipment using temperatures over 122 degrees Fahrenheit, the

IRS will effectively stifle the nation's efforts to utilize

{nnovative energy systems which could free us from our reliance

on foreign ofl . . . Congress passed the Energy Tax Act in an

effort to encourage the nation to make use of alternative energy

sources. The Act does NOT mention a temperature requirement. The

IRS has defeated Congress' intention by piacing an unrealistic

temperature restriction on geothermal equipment."

Geothermal energy is the natural heat of the earth. The heat in water,
soil, or rock close to the surface of the earth is derived from both solar and
geothermal energy. Therefore, it should not matter whether the source of the heat
in shallow water sources is geothermal or solar. Further, at depths of more than
a few dozen feet, the heat is essentially entirely of geothermal origin.

It is important to point out that the technology is presently commercially
available to take advantage of geothermal sources with a temperature below that §et
by the IRS. Indeed, the basic technology has been around for more than 30 years.

We are not talking about some untested energy source that will take years to develop
and then put on the market. The equipment is there right now -- we only need to make
it attractive to use.

As Michael J. McManus wrote in The Cleveland Plain Dealer of September 28, 1981:

"The biggest single block to development is the failure of Congress

to provide tax credits for ground water systems unless the water is

50 degrees Centigrade -- much hotter than 50 degrees Fahrenheit."

Mr. Robert P. Shapess, Marketing Project Leader in the Climate Control Divi-
sion of Singer (now part of Snyder General) put the point this way in a letter:

“The consumer 1s willing to accept the ground water heat pump with

open arms. However, the position the government takes will either

encourage or discourage this reality."

Energy from groundwater can be extracted through the use of currently marketed
heat pumps, which operate according to the same basic principles at work in a refrigera-

tor. The pump systems permit the temperature of the shallow geothermal water to be
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~—0=tither raised or lowered for heating or cooling purposes.

7 Using groundwater, a heat pump system heats three to five times as éfficiently
as a fossil-fuel system, in terms of heat output per unit of energy put in. Although
the heat pump is operated by electricity, the actual heating or cooling energy in
a geothermal system is free and virtually unlimited.

Mr. Don A. Olson, President of Trendsetter Industries in Sacramento,
California, provided me with the following -information in 1981:

. "1 have been personally involved with about 140 installations over

the past 2 and 1/2 years in California which used high capacity water

source heat pumps and the energy savings have been really astounding.

Typically the cost of heating and cooling a residence has been reduced

by over 50% and in one instance a home owner 1iving near Sacramento,

California experienced a reduction from an average of about $350.00

per month down to less than $75.00 per month in his electric bills."

According to the National Water Well Association, a groundwater heat pump
system can pay for itself in two to four years, if a well is already in place. Even
if a well must be drilled, the system will pay for itself in four to eight years.

The National Water Well Association further states that it is not aware of any
groundwater heat pump system that has ever stopped running -- even after more than
25 years of service.

Dr. Jay Lehr, the National Water Well Association's Executive Director, told
a Northeast-Midwest Institute workshop on energy from water resources that groundwater
has the capacity to-replace fossil fuel heating and electrical cooling in 85 percent
of tka domestic dwellings in the northeast-midwest region alone.

With proper management, 75 percent of the United States has plenty of ground
water, enough'to meet daily needs and to provide water for heat pumps. National
GeoThermal has noted that there further is an absence of negative environmental
impacts from the use of groundwater heat pumps. The water returns underground

slightly cooler (approximately 10 degrees) than the temperature at which it was
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extracted, It is reheated to the ambient groundwater temperature within a few feet
of the well as it absorbs geothermal energy from the earth as well as solar energy

from the surface of the earth. Thus, the system is totally renewable. There is no
net change in groundwater temperature over time. The small quantities of heat ex-

tracted from the water are continually replaced by the reservoir of heat available

in the system and by the continuous input of heat energy from'the sun and the earth.
THE USE OF GROUNDWATER ENERGY IN DAYTON, OHIO

The Miami Valley of Ohfo is incredibly rich with underground rivers that
make it an ideal place to utilize shallow geothermal energy. These streams, which
run below the Great Miami, the Stillwater, and the Mad Rivers, all converge on the
center of Dayton, Ohio, providing a nearly unlimited energy source for downtown
buildings. Unlike the aquifers in some areas, Dayton's underground rivers are easy
to tap because they are not blocked by bedrock. In addition, they are located at
relatively shallow depths of 50 to 100 feet.

Groundwater _has been used for cooling Dayton's buildings since the con-
struction of the Hullman Building in 1931. In the 1940's, Frigidaire, Delco, and
many downtown buildings used groundwater in their cooling systems. In fact, water
is so plentiful in downtown Dayton that it must be pumped away from the foundations
of some buildings to keep the -basements from flooding.

By one estimate, since 1978 about 2,000 Daytonians have taken advantage of
heat pump systems to warm their homes. Recently, Montgomery County installed a
groundwater heat pump system along with a solar energy system to heat the County
Animal Shelter Facility.

To help demonstrate how these local resources could be utilized efficiently,
a brick house built in 1934 in Dayton was converted from a natural gas gravity-flow

furnace to a groundwater heat pump system. The results of this case study were brought
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to my attention by Mr. John L. Keller, a research meteorologist with the Applied
Systems Analysis Department of the Unfversity of Dayton's Research Institute. Accor-
ding to Mr. Keller's findings:

"The ground water system provides necessary heating using approxi-

mately one-fourth of the energy of the old system . . . The total

energy consumption rate for the household has been reduced to less

than one-third of the previous rate. The improvement in household
energy efficiency is typical of what could be realized in this region

of the U.S." .

Keller went on to state:

“Clearly, if the encouragement of increased energy efficiency is the

goal of the 'renewable energy’' tax credit, the ground water heat pump

addresses this goal., Exclusion of these systems then seems wholly

arbitrary. The key phrase is ‘renewable energy.' The thermal energy

contained within the vast aquifers of the eastern half of the country

is no less renewable than that represented by the hi?h temperature

geothermal (water temperature at least 90 degrees Celsius), wind, and

solar resources of the western half of the country."

Those of us who have been interested in promoting the more widespread appli-
cation of geothermal energy had hoped that the IRS might be persuaded to change its
position on the temperature requirement for the geothermal tax credits. Since it is
now most unlikely that the IRS is going to change its views, legislation to clarify
the definition of geothermal energy for tax credit purposes 1s needed.

TAX IMPEDIMENTS TO SOUND GEOTHERMAL ENGINEERING

The IRS policy of disallowing the credit for systems which use both geothermal
energy and another energy source also is inconsistent with the intent of Congress and
ignores sound engineering practice in the use of geothermal energy.

Geothermal energy systems often include peaking systems fueled by oil, gas,
or coal. The fossil energy will typically range from 3 or 4 percent to 20 percent of
the annual total energy load. The extra wells, pipe, and pump capacity required for
a geothermal system designed to be 100 percent geothermal on the few coldest days of

the year would add too much to system cost to be attractive.
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Geothermal resources in many instances may not be hot enough -to fully
satisfy a particular industrial process requirement, but by adding a few degrees
to the heat from geothermal energy, it will often be possible to replace a large
fraction of the o1l or gas use in a plant or other facility. Further, many indus-
trial processes involve several steps at different temperdtures. Some of thése
steps can use geothermal heat, but others might require superheating. Under the
IRS limitation, {f such a system involved even a minimum addition of nongeothermal
heat, the entire system would become ineligible for the tax credit. In effect, the
IRS Timitation encourages less efficient designs to take advantage of the tax credit.
Certainly, this result is contrary to the intent of Congress in the Energy Tax Act
of 1978.

In order to help rectify this problem, our bill specifies how the credit
is to be determined when a residence or business has a system which uses both
geothermal energy and another source not eligible for the credit. Under the bill,
all of the equipment comprising the system shall be eligible for the credit if,
on a BTU basis, geothermal energy provides mc.- than 80 percent of the energy in a
typical year for which the system is designed. If less than 80 percent of the energy
1s supplied by geo;hermal energy, the credit shall apply to those portions of the
system which produce, distribute, transfer, extract, or use energy which is more than
50 percent supplied by geothermal energy on an annual BTU basis.
TAX DISINCENTIVES TO INNOVATIVE COMBINATIONS OF ALTERNATIVE ENERGY SYSTEMS

In implementing the business investment credit provisions of the Energy Tax
Act, the IRS has sought to guarantee that only genuine geothermal projects receive
the credits. The regulations ( 26 CFR 1.48-9(c){(10){iv)) on this point state:

"(iv) Equipment that uses energy derived from a geothermal deposit

is eligible only 1f it uses geothermal energy exclusively. Thus,

geothermal equipment does not include equipment that uses energy
derived both from a geothermal deposit and from sources other than



& geothermal deposit . . .

While the objective of the IRS is legitimate, the effect of the regulations
is to deny the credit to systems that combine the use of geothermal and other
alternative energy sources. An example in this regard 1s the hybrid geothermal-
wood residue power plant to be constructed in northern California by the innovative
GeoProducts Corporation.

Those components of the GeoProducts plant which "produce, extract, or use"
energy derived from a geothermal deposit (such as the hot water distribution lines)
are eligible for the credit for geothermal property. Similarly, those components
of the plant which convert the wood waste to steam (such as the firebox and boiler)
will qualify for the credit for "alternative energy property", because the wood
hurned to heat the water 1s “an alternative substance.” However, those components
of the plant which use energy from both geothermal and biomass sources (such as the
turbine generator set) cannot qualify for either credit.

To address this problem, the bill applies the formula devised for geothermal-
ineligible combinations to geothermal-eligible combinations. Thus, all of the

"equipment of the system would be eligible for the 15 percent tax credit if more than
80 percent of the energy comes from geothermal, or any of the the othgr alternative
energy sources eligible individually for the credit, or any combination thereof.

If less than 80 percent of the energy is supplied from qualified sources, the

credit shall apply to those portions of the system which produce, distribute, transfer,
extract, or use energy that is more than 50 percent supplied from such qualified
sources.

Well-intended, but fnequitable IRS regulations should not be allowed to
hold up the creative utilization of combinations of alternative energy sources.

Certatinly, it was not the intent of Congress to thwart projects of the kind being
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planned by GeoProducts in California.

CONCLUSION
It is important to emphasize that our bill does not create any new tax

credits. It does not increase any present tax credits. What it does, instead, is
make clear what the current law is and overturn the arbitrary restrictions imposed
by the IRS. The objective of the technical corrections made by this bill is to
make the present credits effective. ' .

We need to remove the bureaucratic hurdles by the IRS which are pre-
venting incentives -- indeed, providing disincentives -- to more widespread use of
available geothermal technology. We should make it attractive for more homes and
businesses to take advantage of the geothermal resources of this nation. Truly,
the ground on which we stand holds part of the solution to our national energy
requirements.

Although we do not have long lines at the gasoline stations to remind us
of the existence of an energy crisis, this does not mean that the crisis is over.
The ol glut we have been experiencing must not be allowed to lull us into a false
sense of security. Surely, if the energy crisis again becomes more visible, our

citizens rightly will ask why an effective energy conservation policy was neglected

by the government.

2‘-308 6 - 84 - ‘ i
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In order 10 help rectify this problem,
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law is and overturn the arbitrary re.
strictions imposed by the IRS. The ob-
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hurdies by the IRS which are prevent.
ing tncentives—Iindeed, providing disin.
centives—~to more wid: use of
available geothermal technology. We
should make it attractive for more
homes and businesses to take advan.
hf: of the geothermal resources of
tl;’ Nation. Truly, the ground on
tion to our national energy require-
ments,

this does not mean Lhat the crisis is
over. The ofl glut we have been experi-

encing must not be allowsd to ull U8  such Code

into a falee sense of security. Surely, if
the energy crisis agein more
visible, our citizens rightly will ask
'ht;n effective encrgy conservation
policy was neglected by the Govern.
m

ent.
In order to help eon-uvmm and

promote the use of rene e encrgy
resources, we our coll to
mpomor m:u;‘:."m bgl‘ " to

with us in encoursging the House
Ways and Meats Committee to act fa-
vorably on it.

Por the benefit of our collesgucs,
the full text of the bill follows:
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A bill W amend the Internal Revenue Code

of 1984 to clarify the definition of geo-
thermal enersy, and for other purposes
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€1) Clavse (D) of eeclion 46CieXIXNB) of
s smended SNy 200
therinal deposit™ and tnsarting tn lieu thery:

of “geothermal ¢ ",

(2) Clause (1) of section HCIcKSXA) of
suwch Code 4 amended by asriking oul
rmad depos:

“geother:

mal energy™.

(3) Clawce (vEl) of section 48(1X3XA) of
“HerEy Mlv‘:d from & 4 ""'31‘,.;’»';‘3
and inserting In leu m'-:oumw

(4) Clause () of section STAX1IXD) of
such Code s amendad to resd as foliows:

“(H) aY geor hermal properties.™.

u):um(ge:mmamh
Code is unended “any §e0-
umnmc-mumumm{hm—

of “geothermal energy”.
(#) 8ul (E) of section ¢6(eX1)
oul

[ 3
2
e

Spp
s

of such

¥ Paragrach (1) 0f secuien $13¢¢) of swch
(4 1 {1) of {3
Code s L

") Bubsertion (b) of section €4 of such
s amended— - .

;
z

is .
thereof the following Dew subperagraph:
) APFLICATION OF CREMT UNDER 65CT)!

©0f 46 T0 BQUIMMENT WRICK USSP BOTH GBOTRER-

MAL ENEAGY AWD AMOTIER KNSROY SOUNCE. —

«l)mmmaswuwmmm
geotherma) enersy an source
not eligidle for the credit Mm:mm 44,
all of the equ! the

s3fp

B

ik out
taxt and lnserting In Hev
", and




are an importan! viable
assistance that ro‘lde both
rellef to consumers encourage-

credit we seek is for ground

water heat pumps. This viable technol-

:? relies on the constant Lemperature

water tables to pro-

vide and ooollnl They are ex-

fnatall, but tm can teduec
residential hea

rom between u
nding on the tempera-
of the water lable, the energy
used, and certain other factors.
1t is important that this credit, which®
m not ciarified by Congress to U

tent necessary (o satisfy the IRS
vhm it passed the energy tax credit
! n the 06th Congress, be im-
plemcnud 80 instsliation of mund

water hest pump systems will be
couraged.0

£
;
§§§

By Mr. BAKER tfor Mr SvMus
(for hjmml snd Mr. Mc

CLuRel

8. 1231. A bm to amend the luternal
Revenue Code of 1954 to clarify the
definition of mthmml Snergy.

for other purposes: to the Committes
on Plnance.
QROTHERMAL ENARGY
. Mr. SYMMS. Mr. Prisident, I am in-
legislation \oday with my
call-uue from Ildaho, Semator Mc-
Cuuns, to oromoh the development of
low temper: resources
throuhout the Unlud Btates.
¢ legislation that I em introduc-
ln( eurmu the definition of “gecther-
ma) energy” within the Internal Reve-
nue Code of 1954. In so doing. it elimi.
nates an  arbitrary  tempersture
~threshold” imposed by the lnlernal
Revenus Service, The bill &lso insures
that the and
energy tax credits will appl)' to encrgy
that are primarily,
but not exclu-!voly by geothermal
energy.

The legislation fn nccessary Iwcauie
the IRS has written unreasonably re.
surietive nwmm to implement !he

of the Enerey
Tax Act of 1978 Pub)lc Law 05-618).
The IRS regulations state. for exam-
ple, that “equipment that uscs energy
frots & geothermal deposit ia ollgible
(for the business enerey credit) only i
uses geothermal eneryy exclusively.”

In nddition. the regulations state

hat only water 132° P. (30' C) or
houn Qualifies as a “geothermal de-
posit.” This

means that any space
heating or ground waler heal pump
equipment using geolhermal water
colder than 132° P cannol qualify for
either the residential or busincss
energy credit.
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matic in thelr (uel bills be-

ow' uomusou of Washington. 1
Join Rvpmenmm

'l‘onv Haw, And others today in spon
soring this luulutlon which mkes
Federal emrt'y credits svuuble to

developers low-temperature
thermal resources. I thank Towy Au
for exercising ouuw\dlnx leadership
on Lhis lssue. I also to commend
: ‘num 8rzve m'mu who today ml
ntrod e

A 18-percent geolhermal energy R(:x

cause of this heating s{:mn The geo-
therma! source for this district hul
Ing project is low temperature—about
8¢4* P--and would not have qualified
for the lax credils avallable Lo other
memu energy aystems. Oiher
throughout Washington, includ.
ing North Bonneville, are looking
hrata snd- exploring the
developing n:eu-
disirict heating syste
1 am nmeumly exclted about 8P

credit already exists but I
enuc Servioe regulations exempt low-
temperature geothermal sources {rom
the credits. Substantis) reserves of
jow-lemperature geothermal encrgy
lle beneath most of central Vluh!nc-
The Washinglon State Energ
Omoo has identified over 80 cities ln
the 8tate which have low-temperature
geotherma) water accessible for use in
notbmml ﬂhmet hum&t systems.
One such g iet heat.

ing ;yuem wn n«nuy dodlaud in
rats in my congressional district.

he gls system (s the Nation's first mu-

nicipal water system Jesigned Lo pro-
vide both heal and domestic water.
‘The d project

waler "uouch the Orant County
Courthouse courthouse annex.
The city of !phnu should see dra-

Senate

MONDAY, MAY D.. 1983

A third exampie of how tha IR8 reg-
ulntions timit the spplication of the
tenewable energy (sx Ilmnllvcs is the

mal ene m because R will |ub¢u|ute
for other sources of ateam. A 20-year
energy plan has been developed lor
the Pacific Northwest cegion which
relies heavily upon expanded energy
congervation in the near lerm. The re-
gional power pian classities low-tem-
umun gcothermsl a8 a form of

energy conservation and therefore it
should receive priority over other re-
newable and thermal enen}' sources.

1 am a strong all emuv
tuources. be Lhey lusll fuels, nuclear

“‘\m conservation, or geother

mll yery energy source must play 8
rule in our overall energy mix. I be-
lieve this legisiation helps to place
low-tempersture geothermal enersy
on equal footing with other forms of
eneTHY. O

sde after December 31, 1979,

uary 1
sngeiors e Tox At To! 1076 a0

case of &
tive electrical generating pllhl which
will use geothermal energy and Waste
food. Under the regulation, the owners
of the powerplant can take the geo
thermal credit on the equipment ex-
tracting or distributing the geother-
mal flulds and the blomass
the equipment uscd in burning the
wond. However, those components ol
the powerplant which use energy from
both geothermal and blumass sourcs
cannot qualify for either eredit.

At these examples (ltustrate, the
geothermal tax credit regulstions de-
veloped by the IRS do not conform
with the (ntent of Congriss In enact:
ing Lhe Energy Tex Act.

“The Energy Tax Act of 1970 (Public
Law 95-818) provides a residential
energy tax credit for coriain encrey
conseriing  and  renewable  energy
suine 2xpenditures made in conner-

tion with & taspayer's principal resl
denew. ‘The credit applies 1o expendi-
tures on eneryy -comnerving items such
as insulation and storm windows, ax
Wil as to investments in solar, wind,
and geothermal cnergy property, cate-
potized €8 repewadle energy source
property. Ih this latter case, the act
provided that a credil may be clalmed
tor 30 perccnt of the (trst $2,000 of ¢x-
peadituces and 20 percent of the next

,000 ol expenditures up Lo & muxi-
mu:n credit of $2,200 (or expenditures
made after April 19, 1971, and before
January 1, 1988, Subscquently, the
Crude Ol Windlsll Profit Tax Act of

1980 (Public Law 96-223) expanded
the renewable eneryy credit to 40 per-
cent of $10,000 in expenditures (0 &
maximum eredit of $4.000 for expendi.

eonor

zgi

lhe Crudo o Wlndllll Profit Tax Act
the Energy Tax

f Act o! lﬂ. derl’lmd geothermal energy

in the following way:
oo mc term “geothermal .d_‘cyuit"

newral Iw.hlehhmmnﬂlum
an squcous Liquid o vapor (wheiher oF not
under pressure).

The law sel D0 lemperature require-
B e el
energy. In [ .
Committee report described thal the
purpose of the tion was 0

“induce consumers of oil and gas {0
conserve energy and convert to alter-
natlve eners;

1t Is clear ’t’hlt the overly restrictive
definition of * sl properiy”
adopted by the IRS has lubsumml.v
lessened the incentives for homeown.
ers or businessioen Lo convert 1o geo-
thermal energy use. Thus, the reguls-
sions do not fully coply witli the leg-
wiative intent of the 1978 act.

As & member of the Senate Finance
[ ittee's et o Bngm'
end uﬂwltur-l T fon, 1 b
that the Federal energy tax laws
should be fairly administered. That is

why I am introducing this legisiation.
1 believe u will make the exicting geo-
thermal tax credits more evenly avall-
shie. That, In turn, should meuunbly
speed up the development of
cn's Jow temperature geot nv
sources.
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Ground water heat pump -
performance for an older
urban house

A Dayton, Ohilo, study
R

by John L, Keller

The lollowing artide concerns the
change in energy consumption effi-
clency of an older urban house which
has been converted from a natural
gas gravity-flow fumace to a ground
water heat pump system. The ground
water system provides necessary
heating using approximately one-
fourth of the epergy of the old system.
This is consistent with performance
coefficients (the ratio of delivered
heat energy to utllity energy input)
characteristic of these systems (28
v8.0.7). The total energy consumption
rate for the household has been
reduced (o less than one-third of the ~
previous rate. The improvement in
houschold energy efliciency Is typical
of what could be realized in this
region of the U.S. ’

The house Is located on a small
lot within Dayton, Ohio’s. city limits.
It is a one and one-half story (1,500
to 2,000 sq. ft.) brick structure built
in 1934. As is characteristic of
homes bullt at that time, no wall and
Httle attic insulation was used.
Storm windows were added in 1978
to most windows. Only one of three
outside access doors (on the north
side) has a storm door. An unat-
tached garage, separated by a narrow
breezeway. I8 located on the
northwest comer. The house has one
firepdace which is rarely used.

The house was sized for a 2-1/2-
ton capacity heat pump systern,
which is “backed up” by a resistance
went heater for emergency situations.
The former heating system was a
gravity-flow natural gas furnace
which had been converted from a
coal burning operation. A heat
retriever for the generation of hot
water was also tied in to the new
system.

The supply well is located within
4 feet of the basement wall. The
depth of the well s 40 feet. Water Is
piped through the basement wall to
the heat pump over a distance of
only about 30 feet. Water disposal is
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made to a storm sewer through a
basement drain.

The total cost of the conversion
was about 86,800. This Included the
well and pump system cost of about
81,250, upgrading of electrical
service from 90 to 200 amps. duct-
work and main system installation.
Included in the total was also the
significantly expensive task of remov-
ing the old furmace. Complelce cost
breakdowns are shown in Table 1.

Total household encrgy consump-
tion for the 1981-1982 heating sca-
son was nicasured agalnst tive previ-
ous three scasons. These years were
chosen so as to measure for the
storm windows' efMciency contribu:
tion. The numbers are shown in
Table 2 In terms of an efficiency fac-
tor and are plotted on Figure 1 as
enecrgy use versus heating degree
days. The average house efficiency
factor can be scen (0 have increased
by more than a factor of three and is
represented by the much lower
energy consumption rate (in Blus
per day) shown in Figure 1.

A 5
“The total cost qf the con-
version was about 86,800.
This included the well
and pump system cost of
about 81,250, upgrading
of electrical service from
90 to 200 amps, ductwork
and main system
installation.”

oy . .
GMAW#* e .

Prior to its retrofitting to the heat
pump system, an analysis mode on
the house during the city of Dayton
Comprehensive City Energy Manage-
ment Project (CGEMP) established
that while the electrical consumption
for the house was somewhat below
average. the natural gas consumption
used for heating and hot water was
nearly average for a house of its size.
Thus, the improvements seen here
can be considered (o be typical of
what could be realized by many
households.

Two factors make the timproye-
ment in efficiency particularly note-

*oidoy dwind joay seiom
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Table 1
Cost Breakdown, Water Well Heat Pump System
Heat L ump (cooling/heating} 82,250
Well (40 feet g 11 11.7) - - 440
Well water pump. plumbing. trenching 806
Hot water retriever 650
Duct work 750
Electrical upgrading (80 to 200 amps) 4865
! Emergency bavkup heater 265
Water valves 265
Thermostat .o 128
G.ound water (direct) cooling cofl 798
86811
Table 2
Total Household Energy Usage
Electric = 3412 Btu @ kwh !
Gas = 10%Btu » cef !
Electricity (kwh) Gas (ccf) Total ) Efficiency
Period Days 3B 3e  4P,(+10°Btu)l 4G AP,(+10°Btu)  4Por(s10% “T,CM  T,/4Py,(+10%
(e/day} g/day (per day) (perday) (°F per Blu/day)
Old System
1978 .
9/28-10/27 29 40 1172 040 75 259 299 1203 402
10/27-11/29 33 400 1212 041 138 409 4.50 1885 4.19
11/19-12/18 29 403 1390 047 211 7.28 178 31.34 404
1979
12/28-2/17 61 807 1487 051 617 a2 1063 44.03 4.4
2/27-3/128 29 324 1117 038 170 5.86 6.24 2262 382
3/28-4/127 30 321 1070 037 .109 363 4.00 13.30 332
10/29-11/29 31 382 1232 042 129 416 458 2012 439
11/29-12/28 29 309 1066 0.36 164 566 - 602 2052 490
19680 . .
12/28-1/28 31 421 1358 046 250 806 852 3332 asl
1/28-2/27 30 472 1573 0.54 269 897 951 4210 443
2/27-3/27 29 409 14.)0 048 206 7.10 758 3183 421
3/27-4/28 32 360 1125 0.38 104 325 363 1694 487
9/26-10/29 a3 538 1630 0.56 80 242 298 1381 487
10/29-12/2 M 590 1735 0.59 123 362 421 2491 592
12/1-12/29 27 662 2452 084 225 833 9.17 34.62 ars
1681 .
12/29-2/16 59 985 1669 057 493 836 893 37.41 419
2/26-3/27 20 355 1224 042 ‘168 579 621 28.10 453
3/27-4/28 32 396 1238 042 72 225 267 1012 am
Average .14.13day ! Average 4.26
New System
1981 :
10/1-10/31 31 597 1926 0.66 17 055 121 1258 1034
11/1-11/30 30 1164 3880 1.32 12 040 . 172 21,07 1228
12/1-12/31 31 1880 6085 207 3 o010 217 35.13 . 18.19
1/1-1/31 31 3031 97.77 337 e (1] 337 43.94 13.04
2/1-2/28 28 2096 7486 255 (] o - 255 K7 8%} 1458

. Average 1328
Total Household Use { Use @ 32.1% of previous rate or 3.1 1 x more efMicient
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Energy Use Per Day (10° Btu)
=)

e s

Base Load (3(:.8 X 10° Btu Per Day)

N water Well System
30 40

W

e

D -

o 4

aane LR

worthy. Since the electrical energy
used for nonheating purposes {s
unchanged. the efliciency realized in
the heating of water and space alone
1s significantly greater than for the
household total. As well, the installer
of the new system recommendec' a
higher thermostat setting than what
was used for the old furnace. The old
system was set at 85° at night and
65" during the day; the new one is set
at 63° at night and 68° during the
day. The dramatic increase in effl-
clency was reallzed along with
greater comfort. These factors led to
an efliciency ratio betseen the
ground water system and natural
£as fumace consistent with their
refative coefficients of performance.
That is, about 2.8 for the former, to
0.7 for the latter or 4 to 1.

How do these numbers translate
Into potential energy dollar savings
to the consumer and to the northeast
US. region?

This ts perhaps best considered
by comparing system costs and
operating costs. The most critical
need for people in this reglon is that
of space and water heating for the

Heating Degree Days Per Day
Figure 1. Household Energy Efficiency

culd season. For purposes of the
analysis that perfod will be assumed
to be from November 1 to March 31.
Characteristic system capital costs
are $2.500 for a conventional gas
system, 85.500 for a ground water
heat pump system and $27.500 for a
solar system. The conventional gas
and ground water heat pump )
systems can provide 100 percent of
heating for space and water. The
price for the solar system Is that
required to provide 50 percent of
these needs.

Table 3 shows the total energy
coats for the three systems listed
above for the 1981-1982 heating
season and projécted for the 1984-
1985 season for the test house. The
projections are for increases of 20
percent for electricity and 100 per-
cent for natural gas, relative to 1981
prices In constant dollars. The

calculations for 1985 were also based

on 1981-1982 heating degrec days
(estimated for March). The 50
percent value for the solar system
implies that a supplementary heat
source will be required. It will be
assumed that natural gas wil be
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available for this purpose. The 80
percent Nigure for the solar system
may be generous for the November
through March calculations. since
many cold season estimates are
based on October 1 through April 30
conditions. The 50 percent figure
would then be heavily weighted by
the much more favorable October
and April conditions. Also Indicated
in Table 3 is the percent increase In
operating coats for each of these
systems during this period.

For the sftuation where an older
house i3 in need of a new means of
providing heat, the cost differential
between installing a ground water
system rather than a conventional
natural gas fumace is 83.000. For
the solar it 1s 825,000. Payback
periods can then be estimated using
the Table 3 data. The operating cost
savings of about 8600 per year
results in “breaking even™ by 1990
for a ground water system opera-
tional prior to 1885; that Is. on the
order of five years. The savings result-
ing from the solar system would
result in “breaking even” only after
45 years. The purpose of these calcu-
lations is to show in general terms
the relative cost-effectivencss
between the systems. Solar systems.
at current prices. are not cost-
effective for this region of the United
States.

The installation of solar water
heating systems (approximately
84,000) can be shown to be cost-
effective, especially when electric
water heating is being currently
used. Paybacks on the order of five to
10 years are characteristic. However.
this still leaves space heating require-
ments unanswered, except by conven-
tional means. Clearty solar, with its
enormous capital outiay, associated
opportunity costs and long payback
period is not the answer for the aver-
age household in Ohlo. Each house-
hold which converts from natural
gas or oll to a ground water system
uses about 25 percent less nonrenew-
abile energy. studies show. What is
more important is the economic
aspect associated with the basic fuel
sources involved. Most of the money
spent for gas or ofl Is sent to the
producing states in the Southwest or
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Table 3
Hpusehold Energy Costs - (November 1| - March 31)
Conventional Solar conventional
I (gas) Ground Waler (gas)
1981-1962
November 8 107 8 85 8 72
December 160 118 98
January 190 156 114
February 151 1 9
March 110 88 1
Total 6566 8450
1984-1985
November 189 110 118
December 293 147 170
January 354 190 201
February 282 147 161
March 194 112 121
Total 51312 8706 &7
{+83%) (+25%) {(+71%)

cven to OPEC countries in the case
of fuel ofl. The money spent on the
coal to generate electricity remains
either in Ohlo or in nearby Northeast
states. Coal 1s also In far greater
reserve than known domestic natu-
ral gas or ofl reserves; its use should
be encouraged in the process of cont-
plete shifting from nonrenewable to
renewable energy technology (such
as fusion).

Clearly If the encouragement of
increased encrgy efficlency Is the
goal of the “renewable energy” tax
credit, the ground water heat pump
addresses this goal. Exclusion of
these systems then seems wholly arbi-
trary. The key phrase is “renewable
energy.” The therral energy con-
tained within the vast aquifers of the
eastern half of the country {8 no less
renewable than that represented by
the high temperature geothermal
(water temperature at least 80 CJ.
wind and solar resources of the
western half of the country. While
solar systems at least could be prac-
tical In the Southwest, they are
neither energetically nor economl-
cally practical for the Northeast.
Furthermore with the exception of

those few living elther on exposed
ridges and mountain tops or near
geysers, the proposition of domestic
wind energy or high-temperature
geothermal systems is highly
questionable.

“For the situation where an
older house is in need of a
new means of providing
heat, the cost differential
between installing a
ground water system
rather than a conventional
natural gas furnace is
83,000. For the solar it (s
825,000.

ARG

Under deregulation of encryly
resources, energy price and energy
consumption will become more
directly related. The market distortion
which provides an artificial economic
advantage to the use of natural gas,
will be largely climinated. A further
redistribution of wealth from the

Northeast to the Southwest will
occur. I8 it not then ironic that the
region of the country which will be
most vulnerable to the effects of
energy deregulation will be dis-
couraged from taking steps to soften
these effects? The economic iImplica-
tion revealed by the 100 million Btus
of gas or ofi per average household
reflects the regional blas bulit In to
the current IRS interpretation of this
tax credit. If just 5 percent of the
households were to convert to ground
waler systems. the regional economic
impact would be significant.

If the renewable energy tax credit
were meant (o be used as a way of
“priming” the market to bring down
unit costs through increased volume,
why not promote the most practical
systems? Why encourage people in the
Northeast to install solar systems

which are not sultable to the regional

dimate? The Impracticality of solar for
space heating s such that solar
retrofitting for older homies tn Ohio is
virtually unknown—-despite the
misguiding Influence of its qualifica-
tion for a tax credit. The inefliclency of
a solar-equippud house is such that a
large proportion of its heating needs
would come from a conventional
furnace or water heater using a
nonrenewable (uel source. This and
their high installation costs are reasons
why so few of these systems are being
used in Ohio. The ground water heat
pump. on the other hand. can provide
virtually all of the household heating
requirements for both water and space.
Economic analyses have shown that
the Energy Tax Credit results fn a
positive return to the treasury in the
long run. Why not apply it in the most
cost-effective way for the energy-
consurming public and towards a more
efficient use of avallabie natural
nesources.

John L. Keller s a research mete-
orologtst with the Untversity of
Dayton’s Research Institute, Applied
Systems Analysis Department.
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Mr. HaLL. I sincerely thank you for the opportunity to testify in
support of S. 1237, the bill introduced by Senator Symms and Sena-
tor McClure.

As you are aware, I'm the original sponsor of H.R. 2927. I have
been joined by Congressman Morrison, Congressman Horton, and
Congressman Matsui. And we are extremely excited and hopeful
because of consideration of S. 1237 by your subcommittee.

My district, which is in Dayton, Ohio, is blessed with a tremen-
dous amount of ground water, as are many other areas of the
Northeast-Midwest part of this country. The ground water is be-
tween 50 and 200 feet down below the surface, and the temperature
of the water ranges from 40° to 77° Fahrenheit. i

The subject of geothermal is addressed by the Energy Tax Act of
1978. Everybody at that particular time thought that shallow geo-
thermal was to be included in the energy tax credits. And there
would be no requirement for temperature—no temperature re-
quirement.

But the IRS arbitrarily, in my opinion, decided that the geother-
mal tax credit needed a temperature requirement. They first decid-
ed that it ought to be 60° Celsius and for reasons I do not know,
and I'm not sure anybody can shed any light on it, they lowered it
to 50° Celsius, which is about 122° Fahrenheit.

Well, as a result of that shallow geothermal applications were in-
eligible for the energy tax credits—both for homes and for busi-
nesses. How many home owners can afford to dig maybe 3,000 to
3,600 feet down into the Earth’s crust to get the kind of tempera-
ture that is needed? It’s a terribly expensive, very prohibitive kind
of venture.

And unless fou happen to be located in the country over some
geysers, possibly in Hot Springs—-and there are only a few of those
areas in the country you can't qualify. And so as a result of this
arbitrary ruling by IRS, probably 95 percent of all shallow geother-
mal devices were denied. Congress never intended this. Congress
never included in the law or made a statement that there should
be a temperature requirement. But, nevertheless, IRS did it

anyway. ,

i’;lw September 1979, I appeared before an IRS hearing here in the
District of Columbia. And 1 testified in hope that they would
change the temperature requirement. Unfortunately, the IRS stuck
with a 50° Celius requirement.

So what we have before us is that there is very little chance for
any kind of administrative action to overturn this ruling. So what
we need really is legislation. And we are not asking for new tax
credits. We are not asking for a new program. We are seeking a
technical change, and, I believe, the chance to restore congressional
intent. .

I have never put a geothermal device in my home nor do I com-
Kletely understand the technical details of how they work. But I

ave seen a number of them. And I have seen them working in my
district. I have read a lot about them, and I know that they work. I
know that they are terribly efficient. And very effective. I know
they meet our needs, and push us more toward energy independ-

ence.
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We have %J;ﬁerts here that can shed a lot more light on them
than I can. at I am asking is that you give consideration to S.
1287, or 1308, an excellent bill introduced by Senator Mitchell. Or
you could act on 1305, which would extend the tax credits past
1985, hopefully, with the. geothermal provisions that Senator

Symms has proposed
That’s really what we are asking for today. We need a change.

We need a technical change.

And we just thank you for your consideration and thought and
understanding about this bill and others.

Senator WaLLopr. Thank you.

I want to thank all three of you for coming here. Somewhere in
thefctl)mbination of them probably lies the key to doing something
useful.

With the lower temperature water supplies, are those used as
well? For instance, 40° for cooling?

Mr. HALL. Yes, sir.

They are. Senator Wallop. So that the principal key to some kind
of tax credit would be that it was a substitute for some other
energy that would have been required to either cool or to heat.
Was it the courthouse in Ephrata?

Mr. MORRISON. Yes.

Senator WaLLop. Was that done with some sort of grant as well?

Mr. MorrisoN. Yes. That was the driving force. Sort of a demon-
stration; the first one in the Nation. And I can report, too, it's
working most efficiently.

Senator WaLLor. Do you have any idea what the relative eco-
nomic tradeoffs would have been had it not been a grant? Now, it
woulq? seem as though that could have been a viable economic
move

Mr. MorrisoN. I would be glad to get thcse figures for you.

[The information from Congressman Morrison follows:]

If the city of Ephrata had not pursued a geothermal system, they would have

robably used an electric fired boiler. The projected costs of such an electric fired
iler was $72,855. The total costs for 6th'rata to connect up to a low-temperature

eothermal energy system was $102,364, or $29,609 more than the electric fired
iler. However, the energy costs associated with the electric fired boiler are signifi-

cantly higher than the geothermal system. The enerﬂ; costs were estimated to be
$6,7 r dy;ear for the boiler and the estimate from the Washington State Ene
Office for the geothermal system is between $1,400 and $1,800, or a saving of $5,

per year. This energy savings results in a pay back period of less than six years over

the electric fired boiler.

Mr. MorrisoN. Actually, Ephrata seems like an unlikely place to
put it because their electrical costs—they have their own generat-
Lnlf facilities on the Columbia River—run about half a cent per

ilowatt hour. So the tradeoffs would not be like they would be in
some other areas represented here in the room.

I would be glad to get those figures. Could have them for you
later today, Mr. Chairman.

Senator WaLLoP. It would be interesting for inclusion in the com-
mittee’s record because the one thing that occurs to me in all of
this is that with a relatively abundant supply of geothermal glro
erties in the country of varying descriptions, it seems like that
the one area we continue to slide around both in terms of tax cred-
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its and in terms of energy policies. We are always on the threshold

of it, and never quite ever visiting it.
Well, I appreciate you all taking time on Monday morning to
come over here and give us the benefit of your support for these

bills and these ideas.
It's my intention that we do push it. It’s always difficult when

you have a sort of inertial force standing in the way of it. But I
think that there is much to be gained for the country at least in
learning how. And I don’t know as how you ever learn how without

getting it out to test its economic viability.

If we were to have another energy shortage, and I happen to be
one of those who presume that to be inevitable, their own econom-
ics may well come into play. But we ought to know how to do it
when those economics arrive. And I appreciate your efforts, and
your leadership in this thing. And we will see what we can do.

Mr, HorToN. Thank you.
Mr. MorrisoN. Thank you.

Mr. HaLL. Thank you very much.
Senator WALLOP. I have three statements. One from Senator

Dole; one from Senator Matsunaga; and one from Senator Pack-

wood, which will be put into the record as well.
[The prepared statements of Senators Dole, Packwood, and Mat-

sunaga follow:]
STATEMENT OF SENATOR DOLE

Mr. Chairman, Thank you for having this hearing on the Senate bills concerning
percentage depletion treatment of decarbonized phosphate rocks, the definition of
geothermal energy for purposes of the energy tax credits and the extention and ex-
pansion of renewal energy resource tax credits. All of these energy issues are impor-
tant and need to be reviewed in order to determine which energy tax credits, if any,
should be extended or modified. »

In general, the 10-percent business energy credit expired at the end of 1982. How-
ever, the general 10-percent business energy credit will continue through 1990 for
certain types of property that are part of a onﬁ~term project, if certain affirmative
commitments are made in connection with the project. Business energy credits
(other than the general 10-percent) are allowed through 1985 for solar, wind, geo-
thermal, ocean thermal, and qualified hydroelectric geaerating property. Individuals
are allowed a residential-energy credit for renewable energy propewrﬁy, including
:o#:r,lgsigd, or geothermal property. The residential energy credit will terminate

r . - :

S. 1287 and S. 1303 generally would clarify the definition of geothermal energy so
the business and residential energy: tax credits will apply to certain geothermal
energy systems. S. 1305 generally would extend the residential solar, wind, and geo--
thermal tax credits, increase the energy tax credits and the ocean thermal tax
credit, and extend the affirmative commitment rule.

This hearing will also focus on S. 1198 which would allow the percentage deple-
tion deduction for carbonization coéshosphate rock by thermal process.

During 1979 and 1980 we ena many energy credits in order to encourage and
g;gmote alternative energy sources and energy savings. Some of these credits have

n very efficient and other have resulted in very small energy savings in compari-
son to the revenue loss to the Treasury. At this time, we need to access the efficien-
cy of these energy credits and determine if we went too far in 1978 and 1980.

Mr. Chairman, during this time, while the Federal deficit is running close to $200
billion, we need to carefully examine all of the emal-gﬂl credits and narrowly target
those that are beneficial and cost effective. Energy independence and alternative
energy sources are still a high priority of our Nation. However, this priority cannot

.be met by usinﬁ the taxpayer’s money to encourage development of energy sources
that are inefficient and result in very small energy savings. During the last few
weeks you have had several energy hearings. I hope these hearings will culminate
in a clear determination of which energy credits are essential or cost effective so we
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can carefully target and extend or modify these credits in order to assure our
Nation of continued pro%ress toward enexﬁy independence.
Mr. Chairman, a%ain thank you for holding the hearing and I look forward to

hearing the views of all the public witnesses on these important issues.

STATEMENT OF SENATOR BoB PACKWOOD

I would like to thank the distinquished Chairman of the Subcommittee on Ener
and Agricultural Taxation, Senator Wallop, for holding hearings on S. 1305, the
newable Energy Tax Incentive Act. I look forward to fully exploring and establish-
i:g fozdtilzse record the need for legislation to extend and enhance renewable energy

cr )

Further, I would like to thank the witnesses present today for taking the time to
testify on behalf of the Renewable Energy Tax Incentive Act.

Mr. Chairman, it has been ten years since the oil embargo of 1973. In the after-
math of that crisis our nation adopted the goal of energy independence. We will
achieve that %oal one step at a time. And we will accomplish it sooner if we extend
and enhance incentives to help people with the cost of turning to alternate energy
sources.

The current lower demand for energy reduces the incentives to invest in alterna-
tive energy sources. However, these sources must be pursued now so they can be
available in the future. This is not the time for us to be complacent in developing
renewable energy sources. Development of these resources is crucial to decreasing
our dependence on unstable foreign energy sources. According to a study on energy
tax credits by Booz, Allen and Hamilton Inc., continuing the tax credit for invest-
ment in solar and wind technologies would provide installed solar and wind energy
capacity that is ca&?ble of replacing the equivalent of 33 million barrels of imported
oil annually by 1990.

On May 17, Solar Day with Congress, Senator Matsunaga and I introduced legisla-
tion, S. 1305, to extend federal tax credits to encourage use of solar, wind and geo-
thermal energy by homeowners and businesses. The extension and enhancement of
these energy credits is an investment in America's future that will continue to pro-
duce jobs, energy savings, and revenue for years to come.

Our bill would increase the solar, wind and geothermal energy tax credits for
businesses from 15 percent to 25 percent on July 1, 1983, and extend these credits to
December 30, 1990. Increasing these energy tax credits is necessary to provide incen-
tives for investment in renewable energy technologies and to assist renewable
energy industries to become competitive with conventional fuel resources.

The strengthening of the business energy tax credit is essential to compensate for
the “basis adjustment” provision of the Tax Equiti' and Fiscal Responsibility Act of
1982 which has the effect of reducing the tax credit by up to one-fourth. This provi-
sion has had an adverse impact on the profitability of the development of renewable
energy technologies.

Federal and state energy tax credits assisted ARCO Solar, Inc. to complete the
world’s largest solar facility, which converts sunlight directly into electricity. The
one megawatt plant, which was constructed in 38 weeks, can generate enough
energy to serve the needs of 800-400 homes in Southern California. The existence of
federal and state energy tax credits made this Yroject economically feasible. It is an
example of the importance of energy tax credits to the development of renewable
energy technolo?es. Due to the success of this project, ARCO Solar, Inc. is building
a 16 megawatt photovoltaic facility which could serve up to 6,400 homes. Pacific Gas
and Electric Company will purchase the energy generated from this project. Mr.
Chairm::i pro'etc:s such as these demonstrate the need and importance of federal
energy . .

In addition, our bill would extend the 40-percent residential solar, wind, and geo-
thermal tax credit from December 81, 1985, to December 81, 1990. This would
enable homeowners to continue to receive a 40-percent tax credit when they invest
in solar, wind, or geothermal energy properties. It would also be a signal to solar
equipment manufacturers that Congress intends to encourage the continued devel-

opment and manufacture of solar equipment. .
According to the IRS, Federal income tax returns claiming the renewable ene

tax credits between 1978 and 1981 have increased from 69,000 to agproximate y
226,000. In addition, IRS data shows expenditures for solar 9nex;)gsy y taxpayers
have increased five-fold from 120.million in 1978 to 681 million in 1981. :

Our bill would also lower the temperature required for geothermal resources
which would open several new areas for geothermal exploration and development in
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Oregon and elsewhere. The legislation would increase, as well, the current ocean
thermal tax credit from 15 to 2b percent and extend these credits to 1990.

Chairman, enhancement and extension of the energy tax credits will provide in-
centives for investment in renewable energy technologies and create jobs in these
labor-intensive industries. Congress must expand these credits to insure the develop-
ment of our Nation's renewable energy resources.

STATEMENT OF SENATOR SPARK MATSUNAGA

Thank you, Mr. Chairman, and members of the Subcommittee, for giving me this
opportunity to provide a statement of tax incentives for the development and com-
mercialization of renewable energy.

Just to make sure that there is no misunderstanding as to where I stand, let me at
the very outset admit that I am an avid supporter of the development of renewable
energy, and a staunch advocate of government support for the development of re-
newable energy technologies. In part, this is because my home State of Hawaii, of
all the fifty states in the Union, is the most vulnerable to disruption of its non-re-
newable petroleum supé)ly. We in Hawalii live on a chain of islands, separated from
the mainland United States by distance and time. Jet fuel for air transportation
and bunker fuel for marine transportation are virtual necessities for every part of
Hawaii's economy and society. All of our gasoline, and the oil used to generate most
of our electricity must be shipped great distances, and most of it:comes from foreign
sources.

The oil embargo of 1974 and the rapid escalation of oil prices which followed, dra-
matically and painfully demonstrated to the people of Hawaii that total dependence
on foreign sources for their energy supply must be brought to an end. As a conse-
quence, considerable attention by both public officials and businessmen was focused

“on the development of indigenous sources of energy. Its urgency and need was fully
recognized. What role the government should play was the issue. Because of the
awesome challenge with its potential of great benefits to the state, it was generally
agreed that the task must be undertaken as a joint venture between government
and private industry.

Accordingly, the state government of Hawaii assumed the major role in the re-
search and development of geothermal energy on state-owned land in Puna, Hawaii,
and, with federal funding assistance, proved the feasibility of its commercialization.
The private sector has been convinced and has undertaken its own projects at its
own risk. I hasten to add that had it not been for the incentives provided in the
Energy Tax Act of 1978 and the Crude Oil Equalization Tax Act of 1980, private
industry may not have been moved to do so.

Hawaii business and industries have substantially increased their reliance on
renewable energy resources for the generation of electricity and the creation of
process steam in recent years. During this same period, residents of Hawaii have been
furchasing solar hot-water heating systems and domestic photovoltaic systems in

ncreasing numbers. The motivation, in both instances, has been provided not only by
ithe high price of oil, but also, perhaps to a greater degree, by state and federal tax
ncentives.

Another important fact of life for Hawaii’s citizens is that Hawaii is not connnect-
ed to any interstate utilitl{ngrid. We cannot take advantage of the economies of scale
and the potential for selling electricity between large utilities that can be done on
the mainland. The separate islands of Hawaii are not interconnected with power
lines, although we hope to interconnect our islands within the next few years. But
even then, our islands together would not constitute a system large enough to sup-
port even a single commercial-scale nuclear power plant.

However, Hawaii is blessed more abundantly with renewable energy resources
than any other state, in proportion to its needs. We have the sun, which shines on
our fair state all year round, providing us with the opportunity to displace foreign
oil with residential solar hot water heaters, solar thermal electric generators, photo-
voltaic systems, and other forms of direct use of sunlight to provide energy. The .
same sunlight ensures that our crops will grow steadily, providing our islands with
abundant biomass resources in the form of bagasse-—the waste matter of sugar cane

roduction—and eucalyptus trees, a fast-growing woody crop which is currently
ing developed as a potential source of energy to displace oil for the generation of
electricity and for process heat. , ,

Our island state also provides a multitude of excellent sites for generation of elec-
tricity from windpower. The northeast trade winds, which blow across Hawaii 75
percent of the time, represent one of the world’s most consistent and reliable wind
patterns. These trade winds have attracted a number of wind energy developers to

and begin development of windfarms as a source of electricity. The Hawaiian
recently completed a two-year demonstration of the Department

lan
Electric Conﬁ)any
of Energy’s Mod-OA wind generator, a 200-kilowatt unit that produced a total of 1.7
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million kilowatt-hours of electricity over a period of two years at Kahuku on the
island of Oahu. .

The success of this machine has encouraged Hawaiian Electric Company to sign a
contract with the General Electric Company to purchase the first of a new genera-
tion of larger wind machines, the seven-meiawatt Mod-5A, which will be put into
service not far from the site where the 200-kilowatt machine was located. This in-
stallation will not be a fully commercial operation, however. It is a demonstration
project to test the durability and the cost-effectiveness of this new, large wind gener-
ator, the first of its kind. )

This is an important point to emphasize. While this machine is a commercially-
sized generator, capable of being replicated into a large windfarm, it is only the
very first production model, and thus is a high-cost item. Its constructicn involves a
certain degree of risk, and even if highli' successful in a technical sense, its high
‘cost as the first of its kind may not allow it to be economical.

But the {Jotential for such machines in Hawali is vast. According to a report by
the Hawaii Natural Energy Institute, the capacity to generate wind energy on the
islands of Hawalii is far greater than our demand. In 1979, all the islands of Hawaii
together consumed 6.2 billion kilowatt-hours of electricity. Y comparison, the aver-
age energy potential of available wind sites ranges from a low of 27.2 billion 'kilo-
watt-hours to a high of 181 billion kilowatt-hours.

Another form of energy available to Hawali is ocean thermal ene?y conversion—
OTEC, the sunlight trapped as heat in the ugger layers of the ocean. Just a few weeks
ago, the U.S. Department of Energy awarded a contract to a New York-based firm,
Ocean Thermal Corporation, for the second phase in the development of a commer-
cial-sized OTEC system in Hawaii. Ocean Thermal Corporation and the Ocean Energy
Council have informed me that, with the appropriate incentives, they have every
confidence that OTEC can be an important source of electricity for the island of Oahu
within the next ten to fifteen years. ,

In addition, some of our islands have abundant water resources which can be
tapped to provide low-head hydroelectric power.

, Mr. Chairman, as you can readily understand, we have wonderfully abundant
renewable energy resources in Hawaii. For this reason, I sometimes like to refer to
Hawaii as America’s natural energy laboratory. For this same reason, I believe
that Hawaii can one day become the first state in the nation to be self-sufficient in
domestically-produced renewable alternative energy.

My confidence in saying this, Mr. Chairman, is, in part, due to the potential for
using our abundant , wind, and geothermal energy resources to generate sur-

lus electricity which can be used to produce hydrogen fuel from water. As you

now, the technology for liquifyin hydrogen has been developed and liquid hydrogen
has been proven to be the safest, cleanest burning fuel for air and land transportation,
and a good source of electricity for peak usage hours. Moreover, work is under way to
perfect a high-efficiency hydrogen-air battery, which may be the source of stored
electricity for both large-scale and small-scale uses.

However, I wish to take pains to emphasize, Mr. Chairman, that most of the
technologies needed to tap these abundant sources of domestic, environmentally pure,
and inexhaustible energy are still under development. The up-front expenditures
required to bring commercial systems on line are enormous for all of these technol-
gggﬁs, almq the lead timnes vary from a few years to two decades or more for some

nologies, ,

Mr. Chairman, one of the questions to which this subcommittee needs answers is
whether or not tax credits actually have an effect on the development and commer-
cialization of renewable energy. Admittedly, our experience with tax credits for re-
newable energy is very short. However, I have seen what I think if fairly compelling
evidence that the tax credits have become critical factors in these investment deci-
sions, and are likely to remain so over the next several years at least. The existence
of these credits encourages those with mone}\‘r to invest in renewable energy develop-
ment, as opposed to other investments which might have shorter lead times.

One such bit of evidence is the number of purchases of solar energy systems b
both individuals and businesses in Hawaii. The State of Hawaii has accurate reco
beginning with 1977, the year before the Enerﬁ ‘ax Act was enacted, because
Hawaii enacted its own tax credit legislation in 1976. These records show that 1,101
Hawaii taxpayers claimed a credit for installation of a solar ener?y device in 1977.
Then, in 1978, the first year for which a person or company could claim the solar tax
credit, the number of purchases more than tripled, to 4,061. In the followm% ear, the
number of Hawaii citizens and firms claiming the credit increased to 4,875, and in

1980, the number rose to 4,704.
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Additional evidence was provided to me ?ly the Ocean Energy Council, the organi-
zation representing firms involved in the development of O‘f%c Afting polling its
members, the Ocean Energy Council concluded that the extention of the credit for
OTEC through the year 1995, plus an increase in the credit from 15 percent to 20
percent, would have the effect of stimulating $785 million in domestic OTEC sales.
At the same time, the Council concluded that if the credit is terminated in 1985,
before it could be used for any OTEC system, sales of OTEC would probably drop to
zero.

In other words, for OTEC at least, the credit is a critical link in the financial via-

bility of every single project. .

However, the most compelling evidence I have seen of the importance of the cred-
its came to me through a personal glimpse into a single project. In this case, a group
of investors from New Jersey and New York were planning to build an 80-megawatt
wind farm in Hawaii and sell its electricity to the local utility company. When the
Reagan Administration announced that it intended to seek repeal of the existin
credits before 1985, these investors immediately pulled out 6f the project. Althoug

- Congress succeeded in retaining the credits, despite the Administration’s position, it
was too late to save this particular alternative energy project in Hawaii.

In short, Mr. Chairman, what I'm trying to say is that the future of large-scale
and business-use renewable energy systems would be extremely bleak in the absence
of incentive in the form of energy tax credits in Hawaii or in any other state. I cite
the experience in Hawaii only because of my familiarity with it, but I'm sure other
states must be undergoing similar experiences, In my humble opinion, this assessment
is reinforced by the current conditions in the world oil market. The price of oil has
taken a temporary dip, and there are optimistic rumors of further declines in the price
of oil—perhaps to $25 a barrel, some say.

Mr. Chairman, $25 a barrel is not my idea of cheap oil, nor is it my idea of a cost
that Americans should continue to bear forever for an imported resource when do-
mestic alternatives, providing domestic jobs, are readily available. However, the
temporary slackening off of the spiral of increases in oil prices has had its psycho-
logical effects on investors and buyers. With the nation in a frame of mind to think
that we do not have to worry about the price of petroleum, it is doubly important
that the tax credit be retained as an incentive to both developers and buyers to con-
tinue investing in renewable energy systems. It is important also that the Congress
retain the credit for its value as a signal to investors that we know the future is not
a future of cheaper oil. ‘

For these reasons, Mr. Chairman, Senator Bob Packwood and I, with several addi-
tional cosponsors, introduced the “Renewable Energy Tax Incentive Act of 1983,” a
bill to extend and enhance the renewable energy credits for individuals and busi-
nesses. The major provisions of this bill are:

1. It extends the 40 percent residential solar, wind, and geothermal tax credit
from December 31, 1985 to December 31, 1990. ‘

2. It increases the business and industrial solar, wind and geothermal tax credit
from 15 g&;‘cent to 25 percent on July 1, 1983, and extends these credits to Decem-

ber 31, 1
3. It increases the current ocean thermal tax credit.from 156 percent to 25 percent

and extends these credits to December 31, 1990.
4. It extends the 10 percent bueiness and industrial biomass credit from December

81, 19856 to December 31, 1990.
5.1t extends the 10 percent business and industrial cogeneration tax credit from

December 31, 1982 to December 31, 1990. .
6. It extends the 11 percent hydroelectric tax credit from January 1, 1980 to De-

cember 31, 1990,

7. It provides for an affirmative commitment rule for certain energy property.
Under this rule, business or industrial solar, wind, geothermal, ocean thermal, bio-
mass and cogeneration projects begun by December 31, 1990 would continue to be
eligible for tax credits until December 31, 1995, if certain conditions are met.

. It eliminates the 20 percent limitation for oil and natural gas used in cogenera-
tion facilities. )

9. And finally, it changes the investment tax credit for certain energy property.
Currently, the IRS denies the regular 10 percent investment tax credit to most solar,
wind, and geothermal air or water heating or cooling systems because it seems this
equipment is “structural”’. The bill eliminates this rule for solar, wind and geothermal

property.

r. ghairman, as I mentioned earlier, the bill increases the solar, wind, OTEC,
and geothermal tax credit for businesses from 15 percent to 26 percent, effective
July 1, 1983. The purpose of this increase is partly to offset an Internal Revenue
Service action denying the regular 10 percent investment tax credit for many
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solar, wind, and geothermal heating and cooling systems on grounds that these sys-
tems are ‘“structural” rather than ‘“equipment”’. For OTEC investments, the in-
crease from 15 percent to 25 percent is to offset the long lead times involved in
OTEC investments and the uncertainties created in the minds of investors by short-
term, downward fluctuations in the price of oil, the major competing energy source.

Regarding the appropriate termination dates for these credits, Mr. Chairman, my
own personal view is that it is too early to say. Research, development and commer-
cialization of new technologies are not simple actions; they are time-consuming
processes involving chains of interrelated development and investment decisions,
first by producers and then by purchasers. I believe the termination date of 1990,
with an affirmative commitment rule extending the termination date through the
end of 1995 for systems with long lead times, provides sufficient time for today’s
renewable energy entrepreneurs to make business decisions with a reasonable level
of certainty on at least one financial issue, that of their tax status. However, I be-
lieve also that this issue will merit review once again before the credits expire, so
that the Congress may again consider whether or not continued or additional incen-

tives are warranted.
In conclusion, Mr. Chairman, I wish to reiterate my strong belief that the develop-

ment of renewable energy is a vital and necessary rart of the future of our Nation as
a whole, i‘ust as it is critical to the future of Hawalii, In the long run, due to the high
cost of oil and the volatility of world oil supplies, renewable energy will become the
most economical and secure source of energy available to our Nation. In keeping
with the prevailing view that management and labor in the private sector, and gov-
ernment at the local, state and federal levels, must all work together in order to
revive our economy and restore our Nation to its rightful position as the world’s
leader in business and industry, the least we public servants can do is to provide the
private entrepeneurs with incentives to do what needs to be done.

Thank you for listening.

Senator WaLLopr. Now the first is a panel on S. 1303 and S. 1237,
consisting of Mr. William Matson, who is general manager of the
Pennsylvania Rural Electric Association, and he is accompanied by
Mr. Robert Cleveland, %'esident of Ohio Rural Electric Coopera-
tives on behalf of the National REA Cooperative Association in
Washington; Mr. Fred Hutchison of F. H. Hutchison & Co. in
Washington, D.C., on behalf of GeoProducts Corp. of Oakland,
Calif.; Mr. Bruce Amsterdam, National Geothermal, Dublin, Ohio;
Mr. Gordon Bloomquist, Ph. D., geothermal specialist from Wash-
ington State Energy Office, who was introduced, as the committee

knows, by Congressman Morrison.
Gentlemen, welcome. And, Mr. Matson, if you will begin.

STATEMENT OF ROBERT N. CLEVELAND, PRESIDENT, OHIO
RURAL ELECTRIC COOPERATIVES, INC., COLUMBUS, OHIO, ON
BEHALF OF THE NATIONAL RURAL ELECTRIC COOPERATIVE

ASSOCIATION, WASHINGTON, D.C.

Mr. CLEVELAND. Mr. Matson has not arrived yet. And I'm Robert
Cleveland, and I will start. And Joe Dudick, with the Pennsylvania
Statewide, is with me. If Mr. Matson does not come, he will read
his statement. He is in another meeting in town today.

Mr. Chairman, we are delighted to have the opportunity to
Eresent the views of the rural electrics and the National Rural

lectric Cooperative Association to you. We speak for them this
morning simply because we come from an area that is familiar
with the geothermal heat pump. And we are very active in those
programs. ’

y name is Robert Cleveland. I am president of the Ohio Rural
Electric Cooperative, Inc., the statewide association of all 28 rural
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electric cooperatives in Ohio, and Buckeye Power, Inc., the generat-
ing transmission entity that supplies electricity to those coopera-
tives.

Our member cooperatives provide retail electric service to a
proximately 230,000 rural customers located in 77 of Ohio’s 88
counties. I appear here today to support S. 1237.

The Energy Tax Act of 1978 provided certain residential energy
tax credits for expenditures on renewable energy sources, including
sources that utilized geothermal energy. The act itself contained no
temperature restrictions, but the Internal Revenue Service subse-
quently adopted rules that excluded geothermal sources with a
temperature below 50° Celsius. As a result, the tax credit is not
currently available to residential consumers who install ground
water heat pumps, which utilized the natural heat contained in un-
derground water supplies because the temperature of such water
supplies is currently less than 50° Celsius. :

evertheless, such water supplies represent an important source
of energy in much of Ohio and the Midwest. The IRS rules also had
the effect of disallowing the tax credit in instances where a geo-
thermal device is used in conjunction with either fossil fuel peak-
ing e(}ui ment or some other alternative energy system. :

. 12387 would overturn both sets of IRS rules. Specifically, it
would clarify the existing legislation by iroviding that the term
“geothermal energy” includes the natural heat of the earth at any
temperature. It would also ensure that the tax credit would apply
to a system that we use both geothermal energy and an alternate
source as long as the geothermal source provided more than 80 per-
cent of the total energy in a typical yéar for which the system was
designed. Even if the geothermal source supplied less than 80 per-
cent of the energy, the credit might still be applied to a portion of
that system. Consequently, the tax credit would be available to
residential consumers who install and use ground water heat
?um 8, even if those heat pumps were used in conjunction with a
ossil fuel peaking system. We strongly support these changes for
the following reasons.

To begin with, the bill would provide substantial benefits for our
member consumers since it would create a strong incentive for
~ them to acquire more efficient heating equipment that should pro-

duce significantly long-term cost savings. These savings would

occur because iround water heat pumps are very efficient appli-
ances. In fact, they are even more efficient than conventional air to
air heat pumps because they transfer heat from the underground
water supplies, which generally have a temperature of 50° to 55°
Fahrenheit in Ohio, and instead of transferring the heat from the
ambient air, which is often much colder.

The actual savings will vary from consumer to consumer, but the
typical consumer who currently heats his home with oil might save
as much as $600 a year in heating costs by installing a ground
water heat pumﬁ. Despite such savings, however, the initial cost of
a ground water heat pump is substantially greater than the cost of
an air-to-air heat pump. Consequently, the proposed residential
energy tax credit represents an incentive that is both desirable and

necessary.
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The second reason we support this bill is that it would provide
important benefits for our generating and distribution systems as a
whole. One measure of the efficiency of an electric utility’s system
is its load factor. The load factor can be improved by selling addi-
tional energy during off-peak periods. In other words, periods other
than those when the utility experiences its peak demand. °

One way we have done with our system, Buckeye Power, to en-
courage off-peak sales is through its dual-fuel heating program.
This program actually offers cash incentives for customers who
heat with oil or propane to install heat pumps, while retaining
their oil or propane furnaces for backup on cold days when the
system experiences its peak demand. The consumer benefits
through lower heating costs. And the system benefits through in-
creased off-peak sales, which improve its load factor, and enable it
to spread its fixed costs over a higher sales volume. This helps to
hold down the unit cost of electricity.

Furthermore, these increased sales do not require the construc-
tion of additional capacity, because they occur only during off-peak
periods. As a result, the dual-fuel program provides important
benefits for all of our member consumers, and S. 1237, by providing
tax incentives for the installation of ground water heat pumps
would significantly aid this program.

Finally, we support S. 1237 because it would further our national
energy policy. Most of the electricity produced in the Midwest is
generated through using domestic coal supplies. As a result, each
gallon of fuel oil displaceiel?( the use of ground water heat pumps
will reduce the Nation's need for imported oil.

Senator WaLLor. Thank you very much.

[The prepared statement of Mr. Cleveland follows:]
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Statement of
Robert N. Cleveland
President
Ohio Rural Electric Cooperatives, Inc.
and Buckeye Power, Inc.

Before

The Senate
Subcommittee on Energy and Agricultural Taxation

Mr. Chairman and members of the subcommittee:

My name is Robert N. Cleveland and I am the president of
Ohio Rural Electric Cooperatives, Inc., the statewide association
of all twenty-eight rural electric cooperatives in Ohio, and

Buckeye Power, Inc., the generation and transmission entity that

supplies electricity to those cooperatives. Our member coopera-

tives provide retail electric service to approximately 230,000
rural customers located in 77 of Ohio's 88 counties. I appear
here today in support of S. 1237.

The Energy Tax Act of 1978 provided certain residential

energy tax credits for expenditures on renewable energy sources,

including sources that utilize geothermal energy. The act itself

contained no temperature restrictions, but the Internal Revenue

Service subsequently adopted rules that excluded geothermal sources

with a temperature below 50°C (122°F). As a result, the tax credit

is not currently available to residential customers who install
groundwater heat pumps, which utilize the natural heat contained

in underground water supplies, because the temperature of such

water supplies is substantially less than 50°C. Nevertheless,

such water supplies represent an important source of energy in much

of Ohio and the midwest. The I.R.S. rules also had the effect of
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disallowing the tax credit in instances where a geothermal device
is used in conjunction with either fossil-fuel peaking equipment
or some other alternative energy system.

S. 1237 would overturn hoth sets of I.R.S. rules. Specifi-
cally, it would‘clarify the existing legislation by providing
that the term "geothermal energy" includes the natural heat of

the earth at any temperature. It would also ensure tha‘: the tax

credit would apply to a system that used both geothermal energy
and an alternate energy source, as long as the geothermal source
provided more than 80% of the total energy in a typical year for

which the system was designed. Even if the geothermal source

supplied less than 80% of the total energy, the credit might still

be applied to a portion of the system. Consequently, the tax credit

would be available to residential customers who install and use
groundwater heat pumps, even if those heat pumps were used in
conjunction with a fossil-fuel peaking system. We strongly support
these changes for the following reasons.

To begin with, the bill would provide substantial ben;fits
for our member-consumers, since iﬁ would create a strong incentive
for them to acquire more efficient heating equipment that should

produce significant long-term cost savings. These savings would

occur because groundwater heat pumps are very efficient appliances.
In fact, they are even more efficient than conventional, air-to~
air heat pumps, because they transfer heat from underground water
supplies, which generally have a temperature of 50° to 55? in

Ohio, instead of transferring heat from the ambient air, which
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is often much colder. The actual savings will vary from customer
to customer, but a typical customer who currently heats his home
with oil might save $600 a year in heating costs by installing a
groundwater heat pump. Despite such savings, however, the initial
cost of a groundwater heat pump is substantially greater than the
cost of an air-to-air heat pump. Consequently, the proposed
residential energy tax credit represents an incentive that is both
desirable and necessary.

The second reason that we support S, 1237 is that it would
provide important benefits for our generation and distribution

systems as a whole. One measure of the efficiency of an electric

utility's system is its load factor. The load factor can be
improved by selling additional energy during off-peak periods,
i.e., periods other than those when the utility experiences its

peak demand. One way Buckeye Power encourages off-peak sales is

through its dual-fuel heating program. This program offers cash

incentives for customers who heat with oil or propane to install
heat pumps, while retaining their oil or propane furnaces for
back-up on cold days when the system experiences its peak demand.
The customer benefits through lower heating costs, and the system
benefits through increased off-peak sales, which improve its load
factor and enable it to spread its fixed costs over a higher
sales volume. This helps to hold down the unit cost of electricity.
Furthermore, these increased sales do not require the construction
of additional generating capacity,‘because they occur during off-

peak periods. As a result, the dual-fuel program provides important
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benefits for all of our member-consumers, and S. 1237, by providing
tax incentives for the installation of groundwater heat pumps,
would significantly aid the program.

Finally, we support 8. 1237 because it would further our
national energy policy. Most of the electricity produced in the
midwest is generated using domestic coal supplies. As a result,
each gallon of fuel oil displaced by the use of groundwater heat
éumpa will reduce the nation's need for imported oil. The benefits

of such a reduction are obvious.

In conclusion, 8. 1237 would provide:
(1) cost savings for consumers of electriciéy,
(2) improved efficiency of electric generation and
distribution systems, and

(3) reduced dependence on imported oil.

For these reasons, we strongly urge you to support this legislation.

Thank you very much.

Senator WarLLop. Mr. Hutchison.

STATEMENT OF FRED H. HUTCHISON, F. H. HUTCHISON CO.,
WASHINGTON, D.C., ON BEHALF OF GEOPRODUCTS CORP., OAK-
LAND, CALIF.

Mr. HurcHisoN. Thank you, Mr. Chairman. I am Fred Hutchi-
son, the Washington representative of GeoProducts Corp. GeoPro-
ducts is a small company based in Oakland, Calif., that was formed
in 1975 to extract energy or marketab%)%dproducts from underuti-
lized natural resources, such as waste wood and moderate tempera-
ture geothermal fluids. :

GeoProducts is presently completing final preconstruction work
on a hybrid geothermal-wood electric power groject. The project is
located in northern California, not far from the town of Susanville.
When complete, the powerplant will produce 18.7 megawatts of
electricity through a unique combination of geothermal energy and
energy derived from the combustion of wastewood. The develop-
ment of this energy conversion process is significant, because it can
use geothermal water 100° cooler than other geothermal systems.
Thus, the potential for replication of the project throughout the
American West is tremendous.

My statement today focuses entirely on the tax problem encoun-
tered by GeoProducts in planning the hybrid powerplant. Let me
set the stage for discussion of this problem by using the chart to
my left to explain the unique design of this power production facili-
ty.
In many respects, the hybrid system resembles two separate
powerplants—one wood and the other geothermal—located at the
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saie site. The wood-burning unit, shown in green on the chart, is
basically a conventional steam-turbine generator system in which
the steam is produced in a wood-fired boiler. The geothermal unit,
shown in blue on the chart, is a binary design, meaning that it use
heat exchangers to transfer the heat in the geothermal water to a
low boiling point fluid—in this case, isobutane. The isobutane then
vaporizes and turns a turbine connected to an electrical generator.

What is extraordinary about the hybrid facility is its use of
excess of energy from one subsystem to boost the operating efficien-
cy of the other. .

The red lines on the chart illustrate the two ways in which
energy exchanges will increase efficiency. First, geothermal energy
is used to preheat the combustion air of the wood-fired unit.
Second, exhaust steam from the wood-fired unit is used in the
binary geothermal unit to superheat the isobutane. The hybrid

lant's two subsystems can work independently, if necessary.
orking separately, they will generate 13.1 megawatts; but when
combined as described, the system will generate 18.7 megawatts.
That is a 43-percent increase in efficiency.

Unfortunately, the same exchange of energy which permits this
improvement in efficiency may prevent portions of the geothermal
unit from qualifying for the geothermal investment credit. The
problem stems from one paragraph of the IRS regulations imple-
menting the Energy Tax Act of 1978, which states that: “Equip-
ment that uses energy derived from a geothermal deposit is eligible
only if it uses geothermal energy exclusively. Thus, geothermal
equipment does not include equipment that uses energy derived
both from a geothermal deposit and from sources other than a geo-
thermal deposit.”

The combination of geothermal and wood-derived energy in the
hybrid powerplant appears to violate this exclusively geothermal
rule, thereby making the most expensive components of the geo-
thermal unit, such as the turbine generator set, ineligible for the
geothermal credit.

Mr. Chairman, the obvious intent of the exclusively geothermal
rule is to prevent systems which are primarily fueled by oil or gas,
with only a small geothermal contribution, from qualifying for the
credit. It is not unreasonable to impose a restriction on such sys-
tems. However, as detailed in my written statement, that rule un-
fairly penalized bona fide geothermal developers with projects that
are predominately, but not exclusively, geothermal.

A review of the Energy Tax Act reveals that the legislation was
enacted to stimulate the development of new sources of energy and
. to promote greater energy efficiency. It is unfortuate that the regu-
lations adopted by the IRS work against those objectives of innova-
tion and efficiency in certain circumstances.

Those who support the rule are worried that dishonest business-
men would claim the geothermal credit for equipment that derives
only a small fraction of its energy from geothermal sources. Unfor-
tunately, this all-or-nothing approach will cost the Government tax
revenues in the long term because it deters investment in legiti-
mate energy systems which will be significant sources of future tax

revenues.
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The hybrid powerplant is a good example of this point. Despite
the fact that the project will produce competitive power, it is the
favorable tax benefits associated with construction of the facility
which have stimulated interest in the project among venture capi-
tal firms. GeoProducts believes that it can secure construction fi-
nancing from private sources only if the project qualifies for the
full energy investment credit, and other available tax incentives.

Mr. Chairman, GeoProducts believes that Congress should ap-
prove clarifying legislation, such as S. 1237, to allow energy produc-
tion equipment which uses geothermal energy primarily, but not
exclusively, to qualify for the investment credit for geothermal
property. ,

I would also add in conclusion, Mr. Chairman, that GeoProducts
strongly supports Senator Packwood’s bill, S. 1305, which would
extend the tax credits through 1991.

Thank you for the opportunity to present this statement.

Senator WaLLop. Thank you very much, Mr. Hutchison.

[The prepared statement of Mr. Hutchison follows:]



n

Statement of Fred H. Hutchison
representing

GeoProducts Corporation
Oakland, Catifornia

before the
Subcommittee on Energy and Agricultural Taxation
Committee on Finance
United States Senate
July 18, 1983
concerning
S. 1237, a bi11 to amend the Internal Revenue
Code of 1954 to clarify the definition of geo-
thermal energy, and for other purposes.
and
S. 1305, a bill to amend the Internal Revenue
Code of 1954 to extend the energy tax credit

for investments in certain classes of energy
property, and for other purposes.
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Mr. Chairman and members of the Subcommittee, I am Fred Hutchison, the
Washington representative of Geonoducts.Corporation. I appreciate thé
opportunity to appear before you to explain why GeoProducts strongly supports
S. 1237, legislation sponsored by Senators Symms and McClure to ensure that
the energy investment credit will apply to energy systems that are supplied
primarily, but not exclusively, by geothermal energy. GeoProducts also
supports S. 1305, the legislation introduced by Senator Packwood and several

other Senators to extend the energy tax credits through 1991.

GeoProducts Corparation

Mr. Chairman, GeoProducts is a small, privately-held energy development
company based in QOakland, California. The company was formed in 1975 to
extract energy or marketable products from underutilized natural resources,
such as waste wood and moderate temperature geothermal fluids. At present,
GeoProducts 1s pursuing two major commercial endeavors. '

GeoProducts ﬁas fostered the development of, and owns the exclusive
cormercial rights to, a unique biomass con&ersion system. Developed at the
Forest Products Laboratory of the University of California, the process
produces fermentable sugars from woody plant material in a continuous multi-
stage mild acid hydrolysis operation. Valuable products, such as ethanol,
can be refined from the sugars thus produced. The process is unique because
it is a continuous rather than a batch process. It is important because it
uses cellulosic waste material, such as logging slash or cotton gin trash, -
as a feedstock. The technical and economic feasibility of the GeoProducts
system has been demonstrated in a one-ton per day pilot plant which has

operated successfully since 1980.
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* GeoProducts is also completing final preconstruction work on a "hybrid"
geothermal-wood electric power project. The project is located within the
Wendel-Amedee Kmown Geothermal Resources Area in Lassen County, California,
not far from the town of Susanville. When complete, the powerplant will
produce approximately 18.7 MWe of electricity through a synergistic
combination of geothermal energy and energy derived from the combustion of
waste wood, The potential for replication of this project throughout the
western United States is tremendous. GeoProducts expects similar projects
to develop at many other western locations as electrical demand forecasts
dictate.

My testimony today focuses entirely on the geothermal-wood electric
power project and the tax problem encountered by GeoProducts in planning
the hybrid powerplant. To set the stage for discussion of the tax problem,
I would 1ike to briefly describe the project's history and the extraordinary

design of this power production facilityﬂ

Project History

GeoProducts Corporation began geologic assessment of the Wendel-Amedee

geothermal prospect in 1975. After two years spent consolidating a land
position and completing technical evaluations, GeoProducts successfully
drilled a shallow geothermal production well at Honey Lake. To immediately
use the moderate temperature geothermal fluids thus available, the company
built and operated a large greenhouse complex.

Beginning in 1977, GeoProducts in&estigated the possibility of building
an electrical generating plant to make use of the geothermal resource at
Honey Lake and the abundant wood residues found on nearby national forest

and private lands. These first-look efforts indicated that a hybrid
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powerplant might, indeed, be feasible. )
Consequently, in 1979, GeoProducts entered into a Planning and Feasibility
Study Agreement with the California Department of Water Resources, the U. S.
Department of Energy, and the U, S. Forest Service. Research under the Study
Agreement was completed in 1982, The major conclusions of the feasibility
studies are as follows:
o Sufficient supplies of waste wood are available to support at least
200 MWe of installed hybrid electric generating capacity. These
supplies were identified through a comprehensive inventory of some
15 mi11ion acres of forestland surrounding the plant site.
o A substantial hydrothermal reservoir, with a minimum temperature of
250°F, 1s located at Honey Lake. The reservoir is estimated to be
capable of supporting 200 MWe of hybrid capacity for at least 375 years.
o Two technically and economically feasible hybrid designs were developed:
1. a 50 MWe wood-fired plant in which geothermal heat is used to
dehydrate the wood fuel and preheat the combustion air and boiler
feedwater; and

2. an 18.7 MWe combined-cycle plant consisting of a wood-fired system
and a binary geothermal unit working together.

o No environmental problems were identified that would preclude facility
construction and operation.

¢ The geothermal and wood resources available at Honey Lake can be most
efficiently utilized in a combined-cycle plant.

GeoPraducts 1s currently negotiating a cost-share agreement with the
Department of Energy for the completion of preconstruction work on the
powerplant., This work should be completed by early 1984 and includes final

engineering, additional geothermal resource development, final environmental
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assessment, and the acquisition of licenses and peﬁnits. Actual construction

1s expected to begin once these tasks are complete with construction financing

provided by private sources.

The Combined Cycle Facility: An Innovative Design

In many respects, the combined cycle design resembles two separate electric
powerplants — a wood-fired system and a "binary" geothermal system — located at '
the same site. The wood-burning portion of the combined cycle fagility is
basically a conventional steam turbine generator system in which the steam is
produced in a wood-fired boiler. The binary geothermal unit uses heat exchangers
to transfer the heat in the geothermal water to a low boiling point "working
fluid" such as isobutane. When vaporized, the working fluid turns a turbine
which is connected to an electric generator. (The design of the combined-cycle
powerplant is illustrated in the schematic diagram on page 5.)

What is unique about the combined cycle facility is the use of excess
energy from one unit to boost the operating efficiency of the other. This is
accomplished in two ways. First, geothermal energy is used to preheat the
combustion air of the wood-fired unit. This combustion air preheating will
improve the efficiency of the wood-burning system by nearly ten percen;. The
second increase in efficiency occurs when exhaust steam from the wood-fired
unit 1s used in the binary unit to superheat the working flu%d. The
superheated fluid then drives the binary expander (turbine) which in turn
drives an electric generator.

Both the wood and geothermal units are designed to work independently of

one another. One reason for this design specification is to assure that one

unit can operate even if the other is shut down for maintenance.

Working separately, the two units would generate 13.1 MWe, but when
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combined as described, the system would generate 18.7 MWe, a 42.7 percent
1ncreasetjn operating efficiency.

Unfortunately, the same exchange of energy which permits the hybrid
project to operate so efficiently may prevent a large portion of the binary
geothermal unit from qualifying for the energy investment credit for

geothermal property.

The Exclusively Geothermal Rule

The Energy Tax Act of 1978 and the IRS regulations of January 23, 1981,
state that in the case of a geothermal powerplant, all equipment (ub to the
busbar) is e1igib1e'for the investment credit for geothermal property.

However, the regulations also specify that:
"Equipment that uses energy derived from a geothermal deposit

1s eligible only if 1t uses geothermal energy exclusively. Thus,

geothermal equipment does not frclude equipment that uses energy

derived both from a geothermal deposit and from sources other than

a geothermal deposit." [26 CFR 1.48-9(c)(10)(iv)] .

This “exclusively geothermal" rule appears to pose a large problem for
the geothermal-wood hybrid project. If the binary geothermal unit were to be
operated using only the 250°F water found at Honey Lage, then all of its
component parts would qualify for the credit. However, as described earlier,
waste heat from the wood-fired section of the powerplant is to be used to
increase the temperature of the working fluid in the binary unit so that it

operates more efficiently. This mixing of geothermal and wood-derived energy
appears to violate the exclusively geothermal rule, thergby making expensive
parts of the binary unit — such as the second stage heater and the turbine-

generator set — ineligible for the investment tax credit for geothermal
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property.*
Mr. Chairman, the obvious intent of the IRS limitation is to prevent

systems which are primarily fueled by’oil or gas — Q1th only a minimal
geothermal contribution ~ from quaiifying for the geothermal credit. It 1is
not unreasonable to impose a restriction on such systems. However, the IRS
rule unfairly penalizes bona fide geothermal developers, such as GeoProducts,
" who have a hydrothermal resource that is most efficiently utilized in
combination with energy from a non-geothermal source.

Under the IRS regulations, eligibility for the investment credit would
also be denied to other deserving energy projects where —

e industrial waste heat is added to a geothermal-based district heating
system;

e moderate temperature geothermal fluids are combined in an innovative
way with energy from another alternative energy source; or

o geothermal water available for use in an industrial pfocess must be
boosted a fuw Jugrees in a koal, oil, or gas fired boiler.

Mr. Chairman, a review of the legislative history of the Enerdgy Tax Act
reveals that Congress enacted the legislation to stimulate the development of
new sources of energy and to promote greater energy efficiency. The examples
Just cited show that, in many instances, the exclusively geothermal rule
adopted by the IRS works against those objectives of innovation and efficiency.

Therefore, GeoProducts Corporation believes it is essential for Congress to

* Furthermore, these components cannot qualify for the biomass (alternative
energy property) credit because 55 percent of the energy running them comes
from geothermal sources. The regulations specify that to be eligible for
the alternative energy property credit, an item of equipment must use energy
from an alternate substance, such as wood, as its primary fuel. The term
“primary fuel" is defined as "a fuel comprising more than 50 percent of the

fuel requirement of an item of equipment."
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approve clarifying legislation which will allow energy production equipment
which uses geothermal energy primarily, but not exclusively, to qualify for
the investment credit for geothermal property. S. 1237, the bi11 sponsored
by Senators Symms and McClure, will accomplish this goal.

S. 1237

artiri———

Senator Baker introduced S. 1237 for Senators Symms and McClure on M&y
9, 1983. The bill is identical to H. R. 2927, legislation introduced on
May 5, 1983, by Representative Tony Hall and three other members of the House
of Representatives.

Senator Symms noted in his introductory statement that the bill has two
principal provisions. First, it would clarify the definition of "geothermal
energy" within the Internal Revenue Code and thereby eliminate the arbitrary
50°C (122°F) temperature threshold imposed by the IRS. Second, the bill
would insure that the business and residential energy tax credits will apply
to energy systems that are supplied primarily, but not exclusively, by
geothermal energy.

GeoProducts believes that both major provisions of S. 1237 would further
jmportant energy cbjectives. However, I would like to confine ;he balance of
my statement to an explanation of how the national interest would be served

by the bill's amendments to the exclusively geothermal rule.

Why the Exclusively Geothermal Rule Should be Altered

The exclusively geothermal rule, as outlined earlier, has the effect of
discouraging the development of innovative, efficient energy projects, such as
the hybrid geothermal-wood powerplant contemplated by GeoProducts. Moreover,

many of these projects further national objectives other than energy
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conservation, such as reducing federal expenditures and providing new
employment opportunities. For example, it is estimated that a 50 MWe hybrid
generating facility would ~
o employ 100 full-time workers, providing direct annual labor benefits
of $2.8 mi1lion and secondary benefits of $8.4 million;
e reduce Forest Service logging slash collection and disposal costs by

as much as $1.35 million per year;

o lessen air pollution problems caused when waste wood 1s burned at
logging sites;

o provide several hundred thousand dollars a year in increased property
tax revenues for local governments; and

o save nearly 600,000 barrels of oil a year.

Another compelling reason why the exclusively geothermal rule should be
. amended is its negative effect on U, S. Treasury receipts over the long-term.

Those who support the current rule argue it is needed to prevent abuses
that Qould result in large revenue losses. They are worried that less than
honest businessmen would claim the geothermal investment credit for equipment
that derives only a small fraction of its energy from geothermai sources.
Unfortunately, this all-or-nothing approach costs the federal government tax
revenues in the long-run because it deters investment in legitimate energy
systems which will be significant sources of future tax revenues.

The hybrid powerplant is a good example of this point. Despite the fact
that the project will produce electricity at competitive rates, it is
primarily the favorable tax benefits associated with construction of the
facility which have stimulated interest in the project among venture capital
firms. The officers of GeoProducts Corporation believe that, at the present

time, they can secure construction financing from private sources only if the
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project qualifies for the full energy investment credit and other available

tax incentives.

S. 1237 Proposes Reasonable E11gibility Criteria

The two new eligibility formulas proposed in S. 1237 offer a sensible
compromise between the current 100 percent geothermal rule and no limitation
whatsoever on the geothermal investment credit,

One formula would apply to a system that uses geothermal energy and
energy from another source not eljgible for the energy credit, such as oil
or gas. All of the equipment in such a system would be eligible for the
investment credit for geothermal propeity if more than 80 percent of the
energy is geothermal. If less than 80 percent is supplied from geothermal
sources, the credit would apply to those portions of the system which use
energy which is more than 50 percent geothermal in origin.

A separdte eligibility formula would be established for a system that
uses geothermal energy and energy from a source that is eligible for the
energy investment credit, such as biomass, wind, or solar. Under this
formula, all of the equipment of the system would be eligible for the 15
percent credit if more than 80 percent of the energy comes from geothermal,
or any of the other alternative energy sources eligible for the credit, or
any combination thereof (referred to in the bill as “qualif1ed sources").
If less than 80 percent of the energy is supplied from qualified sources,
the credit would apply to those portions of the system which use energy
that {s more than 50 percent supplied from such qualified sources.

These two formulas would maintain a high eligibility "threshold* to
discourage abuses of the geothermal investment credit while, at the same
time, allowing legitimate hybrid projects to qualify for this important
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tax incentive. The proposed eligibility criteria would also place hybrid
geothermal systems on an even footing with other alternative energy projects
which can qualify for the investment credit for "alternative energy propeéty"

even if they use a fuel mix that cbntains as much as 49 percent oil or gas.
Conclusion

Mr. Chairman, the IRS regulations implementing the Energy Tax Act of
1978 have, in many ways, slowed down the development of America's low and
moderate temperature geothermal resources. The Energy and Agricultural

Taxation Subcommitee can reverse this situation by giving prompt approval to

S. 1237.
Thank you for the opportunity to present this statement.

Sehator WaLLor. Mr. Amsterdam.

STATEMENT OF BRUCE AMSTERDAM, PRESIDENT, NATIONAL
GEOTHERMAL, DUBLIN, OHIO

Mr. AMsTERDAM. Mr. Chairman, my name is Bruce Amsterdam,
president of National Geothermal of Columbus, Ohio.

Increased employment in the private sector is an ongoing nation-
al goal, and one which is especially important today. Energy
independence is also a national goal with profound economic and
political effects. Both are well served by the bills under considera-
tion here today.

In the 3 years since our company has been founded, we have in-
stalled over 375 residential geothermal heating and cooling sys-
tems. These systems heat space or water by extracting, amplifying,
and transporting geothermal heat energy from the Earth. I believe,
if the geothermal tax credit had been available to the public, our
sales would have been 10 times greater.

Virtually all of our sales have been made to homeowners desir-
ing relief from ridiculously high energy bills. These people chose to
remove working, energy-guzzling systems, and replace them with
highly efficient geothermal heating and cooling systems. They are
the vanguard. They were motivated by the savings potential, by the
proven performance of the technology, and by a desire for things
new and unique. '

Despite our modest success to date, the majority of people, the
majority of homeowners currently wasting energy need a push—a
push that can be provided by these bills. The money savings are
important to the public. The energy savings are important, too.
But, of all the important things our work is about, I believe the
jobs we are creating are the most beneficial aspects of our geother-
mal industry.

The reason why new jobs are being created is important to un-
derstand. It is because new sales are being created by geothermal
systems. These geothermal systems are a new kind of value for
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homeowners to consider; not just an alternative one. The values of-
fered by geothermal systems have the effect of re(flacing complete-
ly serviceable, but highly inefficient, heating and cooling systems
long before their time.

Beyond that, the manufacture of and installation of these geo-
thermal heating and cooling systems create new jobs for tradition-
ally skilled American workers., Drillers, plumbers, electricians,
sheet metal workers, and technicians in the field, plus machinists
and assembly personnel in the factory, all have new job opportuni-
ties. We can visualize new jobs being created for existing skills by
the hundreds of thousands across the country.

I am proud of the work opportunity we offer the 20 people in'our

company, and look forward to offering the same opportunity to a
thousand or more, if we have the help of this bill under considera-
tion.
The positive effect on our economy that these new jobs will pro-
duce, in my opinion, will generate more Federal tax revenue than
the tax credit will cost. There is. an excellent prospect of a high
return on the tax credit investment. This credit makes the pur-
chase of a $7,000 to $8,000 geothermal system compelling to every
homeowner in the Nation who heats or cools his home. The energy
saved will reduce the need to import oil. We estimate that even our
relatively few customers are saving the equivalent of 10,000 barrels
of oil a year. Think of the potential, and think of the prospect of
hundreds of thousands of new jobs. :

All we are asking of you to set this good work into motion is to
g@fflighten out the tax credit issue by working for passage of these

ills.

Thank you.

Senator WaLLop. Thank you very much, Mr. Amsterdam.

[The prepared statement of Mr. Amsterdam follows:]
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Bruce L. Amsterdam
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Juty 18, 1988

My, Chairman, members of the Committee, my name L& Bruce Amstendam, President
0§ National GeoThermal Located in Columbus, Ohlo. :

Increased emplogment in the palvate sector {s an ongodng national goal, and
one which 48 ¢4 Ampontant today. En%tnd?mdeaa 48 also a
nationat goal has progound economic, socdal and potitical implications.
The Lmportance of making substantial, cost-effective progress toward these
goals s dif 2o overstate.

Both punsuits are well sexved by the bills under consideration by this
commitiee. -

In the three years since oun company was founded we have installed nearly

four hundred geothermal heating and cooling sysiems. These systems heat
apace on water by extracting, amplifying and transporting geothermal heat

energy grom the eanth,

1 believe if the geothenmal tax credit had been available to the public, our
sales would have been ten times greaten.

Virntually all of our sales heve been made to homeowmers desining rellef grom
ridiculously high enengy bills. These people chose to remove wo ,
enengy-guzzling systems, and replace them with highty %gstamt geothermal
htm-g and cooling systems, They are the vanguard. ey were motivated
by the savings pot , by proven performonce, and by a desire for things
new and undque.

mﬁuouamodutw esses to date, the majornity of peo the majonlit
04 homeounenrs cummc;\mung qu';y, needja pugh f.p: %fl that u{n bey
provided by this biLt.

The money savings are impontant to the public. The energy savings are
Ampontant Loo. But, of all the impontant things our work Ls about, 1 believe
zhe jzﬁ; we are creating are the most beneficial aspect of our geothermal

»

The neason why new jobs are being created iy impontant to undenstand. 1¢ 44
because new sales are being created by geothexmal systems. These geothermat
systems GAE @ new kind of value for homeowmers to consdder, not fust an -

ernative one, ThE v 08dered by gepthermal g&tm have the effect of
neplacing completely seaviceable, but ineffdcient heating and cooling
systems, Long befoxe "their time.” -

Beyond that, the manufacture of, and {nstallation oé these geothermal heating
and cooling systems caeate new jobs for traditio skilted American
wonrkens. .l)uzeua, plumbens, ele , SReet m'éd workens, and
techniclans £n the fdetd machinists and assembly onnel in the

pens
factondies, all have new Zo opporntunities. We can visualize new fobs being
cxeated fox existing by the hundreds of thousands across the nation.
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1 am proud of the wonrk oppoMy we offen the twenty people in our com
and Look fonwand to o“wlnwe same opportunity to g thousand, on manyp::gi,
4§ we have the help of the under consideration today.

The positive Jﬁem on oun economy that these new jobs produce will, in my
opindon, generate more Federal tax revenue than the tax credit will cost.

There {4 the excellent prospect of a high retuwmn on the tax credit investment,

This credit makes the purchase of a seven to elght thousand dollar i:othvunat
dystem compelling %o ev%omeomu An the nation who heats on cools his
home. The enengy saved neduce the need to impont oil. We estimate
zhat even our vely few customens ane saving the equivalent of about

ten thousand barrels 230 per year, Think of the potential, and think of
the prospect of hundreds of thousands of new jobs.

AL we ane askirg of you 48 Lo set this good work into motion; to straighten
out this tax credit {ssue by wonking for passage of these bitls.

Senator WaLLopP. Dr. Bloomquist.

STATEMENT OF DR. GORDON BLOOMQUIST, GEOTHERMAL SPE-
CIALIST, WASHINGTON STATE ENERGY OFFICE, OLYMPIA,

WASH.
Dr. BLoomquist. Thank you, Mr. Chairman. My name is Dr. R.
Gordon Bloomquist, and I am a geologist and a geothermal special-

ist with the Washington State
have this opportunity to address the committee today on behalf of

Gov. John Spellman.

The State of Washington, as well as much of the United States,
is blessed with an abundance of low-temperature geothermal re-
sources. Unfortunately, the majority of the resources in many
areas were made ineligible for geothermal tax credits by what we
feel was a very arbitrary decision by the IRS to limit such credits
to geothermal resources above 122° Fahrenheit, 50° Celsius.

I am unaware of any scientific or engineering i’ustiﬁcation for a
temperature limitation of this type. The U.S. Geological Survey re-
cently completed a study of all geothermal resources above 10° Cel-
sius above mean annual ambient temperature, or to about 15° Cel-
sius. And the Geothermal Resources Committee of the American
Society of Testing and Materials has proposed a definition for geo-
thermal energy to cover Earth temperatures as low as 88° Fahren-
heit, or approximately 4° Celsius. -

The nonavailability of geothermal tax credits has been and con-
tinues to be a serious impediment to the full utilization of this
abundant, technically practical, cost-effective, and indigenous
energy resource. The IRS has also limited tax credit eligibility to
those systems above 50° Celsius where the total energy demand is
not met by geothermal, and thus they have made ineligible those
systems which make most efficient use of the resource through
peaking and the use of heat pumFs.

In support of S. 1287, I would like to present the committee with
information concerning the geothermal resource base below 50°
Celsius, direct aprlicatwn of the geothermal energy below 50° Cel-
sius, the technical and economic advantages of peaking, and, final-
ly, the use of geothermal ground water heat pumps.

The USGS recently completed a very detailed analysis of low-
temperature geothermal systems across the United States. The
study shows that in Washington 82.6 percent of the sites are below

nergy Office. I'm very pleased to .
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50° Celsius. In Oregon, the percentage is 79.9. In Idaho, 75.8. In
Wyoming, 63.3. And Virginia, 100 percent. And that’s just a small
sampling of the States that were covered.

A lowering of the temperature limitation to 40° Celsius, as pro-
posed in S. 1305, would have little effect. In fact, 69.2 percent of the
sites in Washington would still be excluded, as well as 67.3 in
Oregon, 53.6 in Idaho, 51.5 in Wyoming, and 90 percent in Virginia.

e United States Geological Survey has estimated that 5,500
mefawatts of beneficial heat is presently available from geother-
mal resources below 50° Celsius, It also states that approximately
double that amount would be available from undefined resources.
And if we take geothermal heat pumps into consideration, the
number could be increased by three to five times. We are talking in
terms of several tens of thousands of megawatts.

The direct utilization of these low-temperature geothermal re-
sourced can supply energy for industrial processing, commercial
and residential heating, and agriculture and acquacufture. I've in-
cluded appendix 1 in my written testimony, and have indicated
those applications under 50° Celsius, which can be met directly
through geothermal resources.

Although in a majority of geothermal applications 100 percent of
the total energy demand can be met by the geothermal resource, it
is often preferable to meet only base load demand and rely upon
boosting with another resource to meet peak. The exclusion from
tax credit eligibility of any system which employs peaking has se-
verely limited development of the most technically efficient anu
cost effective systems.

In order to better demonstrate the technical and economic ad-
vantages of peaking, I made two runs on a computer model de-
signed to determine the feasibility of district heating. In the first
case, the total energy demand was met by a 50 degree Celsius re-
source. In the second case, the top 50 ‘percent of the peakini curve
was met through the use of a fossil fuel peaking boiler. The eco-
(r;gomic comparisons are seen in table 1 on page 3 of my written tes-

imony.

As seen from the table, the cost of wells is cut by 50 percent, and

the cost of the main transmission line was cut by 30 percent. In
total, about a 20-percent reduction in the cost of the entire system
was achieved through the use of peaking. And the 50-percent peak-
ing represents only 5 percent of the total energy demand for a
year.
In Reykjavik, Iceland, where better than 98 percent of the city’s
- 88b.megawatt district heating system is provided through geother-
mal, 50 percent of the peak is met through peaking, using a 25-
megawatt peaking unit. This amounts to 10 percent of the total
energy demand.

The provisions of {3. 1237, which relate to the use of hybrid sys-
tems would make available geothermal tax credits to developers of
such systems. ,

Finally, Mr. Chairman, geothermal water as low as 4° Celsius
can be successfully boosted through the use of water source heat
pumps to temperatures as high as 80° Celsius. Those systems are
ve? efficient and can reduce energy consumption and energy costs
by from 60 to 85 percent.
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The use of water source heat pumps is not restricted to commer-
cial and residential uses. It could be used for district heating. And
in Europe, the Scandinavians have in put on Sweden 86 megawatts
of district heating over the past 2 years; 105 more megawatts will
be put on before December of this year.

Use of such large scale geothermal water source heat pumps for
district heating in the United States could result in substantial
energy savings. .

A preliminary study of eight Western States has identified 375
cities with low temperature geothermal resources available for dis-
trict heating systems.

The conclusion, Mr. Chairman, is that passage of S. 1237 is vital.
IRS limitations effecting geothermal tax credits have severely im-
peded the development of low-temperature geothermal resources as
well as the most technically efficient and cost effective develop-
ment of this Nation’s high temperature geothermal resources.

Thank you.

Senator WaLLop. Thank you, Dr. Bloomquist.

[The prepared statement of Dr. Bloomquist follows:]
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Mr. Chalrman, members of the Committee. My name Is Dr. R. Gordon Bloomquist. I am
a geologist and geothermal speclalist with the Washington State Energy Office. 1 am
chalrman of the Washington State Interagency Geothermal Development Council, and I
have served as a technical advisor to the Departments of Housing and Urban Development

and Energy on district heating.

I am very pleased to have this opportunity to address the committee on behalf of
Governor John Spellman concerning S.1237. 1 will, in addition, refer to S.1305 in my

testimony as is appropriate.

Introduction

The state of Washington is blessed with an abundance of low temperature geothermal
resources. Unfortunately, the majority of the known resources were made ineligible for
geothermal tax credit by what we feel was a very arbitrary decision by the Internal
Revenue Service (IRS) to limit such credits to geothermal resources above 50°C (1229F).

I have been unable to find any sclentific justification for such a temperature limitation
from elther a geologic or an engineering standpoint. In fact, the United States Geological
Survey (USGS) has recently completed a survey of low temperature (less than 90°C)
geothermal systems (Open File Report 83-250). The lower limit chosen for that study was
10°C above mean annual amblent temperature. However, the USGS states that their
lower temperature limit excluded from consideration an enormous quantity of shallow
groundwater from which thermal energy can be extracted and which has a temperature of
from 5° to 100C above mean annual alr temperature. The Geothermal Resource and
Energy Committee (E-45) of the American Society of Testing and Materials (ASTM) has
proposed a definition for geothermal energy to cover the use of earth temperatures as low

as 389F,

The non-avallability of geothermal tax credits for geothermal resources below 509C has
been and continues to be a serious impediment to the full utilization of this very

abundant, technically practical indigenous energy resource.

In support of this legislation, I would like to present the committee Wlth information
concerning 1) the geothermal resource base below 509C (1229F), 2) direct applications of
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geothermal energy below 509C, 3) the technical and economic advantages of peaking, and
4) the use of geothermal water source heat pumps for industrial and district heating

systems.

Resource Base

The USGS has recently completed a very detailed analysls of all known Jow temperature
geothermal resource systems In the United States.

The findings of this study are extremely relevant to the issues before the committee
today, and | have selected data from a number of states to demonstrate the inequity of
not allowing tax credits for geothermal resources below 50°C,

In Washington State, 82.6 percent of the identitied geothermal resource sites below 909C
have temperatures below 50°C. In Oregon the percentage Is 79.9; in Idaho 75.8 percent;
in Wyoming 63.3 percent; and in Virginla the percentage of sites under 50°C is 100, The
situation would not be changed dramatically if the temperature cut-off was changed to
40°C (104OF) as Is recommended by S.1305. In fact, 65.2 percent of the identitled sites In
Washington would still be excluded as would 67.3 percent In Oregon, 53.6 percent in Idaho,
31.5 percent in Wyoming; and 90 percent in Virginia.

Mr. Chairman, on a national basis the USGS estimates that 5,496 MWt of beneficial heat
is avallable from known geothermal resource sites below 50°C. Continued exploration Is
expected to double this amount. The actual displacement of fossil fuels could easily be 3
to 5 times that amount if the use of water source heat pumps Is considered.

Direct Utilization

The direct utilization of geothermal resources can supply a large portion of our energy
needs for industrial processing, commercial and residential heating, and agriculture and,
aquaculture. Appendix I is a summary of some of the more common direct applications of
geothermal energy. 1 would like to draw the committee's attention to the dashed vertical
line which I have drawn through the figure. As can be seen, many of the applications do

not require temperatures In excess of 500C,

C-R8-7
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In addition to the applications found in Appendix I, the use of 20-259C geothermal
resources for space heating is becoming ever more common. Most of these space heating
applications utilize radlant floor or ceiling panels and technology developed for the solar

industry.

The Advantages of Peaking

Although in a majority of geothermal applications 100 percent of the total energy demand
is met by the geothermal resource, it Is often preferable to meet only base load demand
with geothermal and rely upon boosting with another resource to meet peak demand. The
use of such hybrid systems is especially common in applications that have substantial peak
heat demands, such as district heating systems. The exclusion from tax credit eligibllity
of any system when the total energy demand is not met by geothermal has severely
limited development of the most technically efficient and cost-etfective systems.

The use of peaking Is not restricted to systems utilizing very low temperatures but is
common even where resources In the 80-1000C range are avallable.

In order to better demonstrate the technical and economic advantages of peaking, I made
two runs on a recently completed computer model designed to determine the feasibility of
district heating. In the first case, a 509C resource located 15 miles from Yakima,
Washington, was to meet the total energy demand of a district heating system. In the
second case, the top 50 percent of the peaking curve was to be met through the use of a
fossil fuel peaking boller. The economic comparison is seen in Table 1.

TABLE 1
District Heating Capital Cost Comparisons

Costs Without Costs With

Main System Components Peaking Peaking % Savings
Wells - $ 20.8 million $ 10.4 million - 50%
Main Transmission Line $ 63.4 million $ 44.7 million 30%
Distribution Line $110.9 million $100.8 million 09%

TOTALS $195.1 million $155.9 million T 20%

C-R8-7
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In case two, although 50 percent of the peak is met through the use of the fossil fuel fired
boller, only 5 percent of the total energy demand is provided by the peaking boiler.

The main technical advantage of using a peaking boller is a reduction in the required
number of wells by approximately 50 percent and a proportionate reduction In the size of
the maln transmission line. Distribution lines are also reduced In size but technical

advantages are minimal.

In Reykjavik, Iceland where better than 98 percent of the city's 385 MW of total heat
demand is provided through a geothermal district heating system, approximately 50
percent of peak demand Is met through the use of storage tanks and a 25 MW fossil fuel
boller. The peaking plant, however, provides only 10 percent of the total energy provided

on a yearly basis.

A district system in Paris, France, utilizes both heat pumps and a peaking boiler
(Appendix 1l). As can be seen from the figure, 63 percent of the total energy is provided
directly by geothermal, 31 percent through the use of the geothermal heat pur~.. .ystem
and 6 percent of the total energy s provided by a peaking boiler. As w'th the Yakima
model and the Reykjavik system, approximately 50 percent of the peak demand is

provided through the use of a boller.

The provisions of S.1237 which relate to the use of hybrid systems would make available
geothermal tax credits to the developers of such systems.

Water Source Heat Purr;ps

The boosting of geothermal water temperature through the use of water source heat
pumps can substantially Increase the usable geothermal resource base avallable to meet

increasing energy demand.

Geothermal water temperatures as low as 4°C (38°F) can be successfully boosted to
temperatures as high as 809C. Even at such low temperatures as 4°C water source heat
pumps have proven to be extremely efficient and can reduce energy consumption and
energy cost by as much as two-thirds.

C-R8-7
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The use of higher temperature geothermal resources (209C or above) can result In energy
savings as high as 83 percent In comparison to conventlonal systems,

Although the use of water source heat pumps Is most often thought of in terms of the
space heating of residential and commercial bulldings, large scale units are now available
for use in district heating systems or to meet a wide range of Industrial and agricultural

applications.

The Europeans and especlally the Scandinavians have been a leader In the manufacture
and utilization of extremely large water source heat pumps. Sweden has installed a total
of 86 MW of district heating over the past two years utllizing large clectric driven water
source heat pumps and an additional 105 MW will be on-line by December of 1983,
Another 150 MW wil' be put on-line in Stockholm during the next 3-5 years, These
systems, which range In size from 11 to 40 MW, utllize a wide array of water sources
including municipal wastewater, sea water, lake water, and low temperature geothermal
waters. Energy savings from these installations average better than 60 percent.

Although the most common prime mover for water source heat pumps Is electricity, diesel
engines, dual fuel engines, gas engines, gas turbines, as well as steam turbines utilizing oil
or fluldized bed coal firing can be used to advantage in many applications and must be
given equal consideration. In Frederikeshavn, Denmark, a 10 MW diesel driven water
source heat pump has been supplying heat to a district heating net since 1980.

The use of large geothermal water source heat pumps for district heating in the United
States could result in substantial energy savings. The nation's first such system was
dedicated in Ephrata, Washington by Governor John Spellman in January of 1983,
Although unique today, the Ephrata system could be replicated in numerous cities across
the country. A preliminary study of eight western states has, in fact, identified 375 cities
with low temperature geothermal resources available within five miles of town and such
low temperature geothermal resources are available throughout the United States. We
urge the committee to make geothermal tax credits avallable to developers of g‘eothermal
water source heat pump systems.

Conclusion

Mr. Chairman. The passage of S.1237 Is vital. Internal Revenue Service limitations

affecting geothermal tax credits have severely impeded the development of low
temperature geothermal resources as well as the most technically efficlent and cost-

effective development of this natlon's high temperature geothermal resources.

Thank you, Mr. Chairman, 1 would be pleased to answer questions.



95

Appendix I
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" Senator WaLLor. I didn’t catch your name, sir. I'm sorry.

Mr. Dubpick. My name is Joseph Dudick. I'm director of public
affairs of the Pennsylvania Rural Electric Association. I can
present Mr. Matson’s comments. He was unavoidably detained at
another meeting this morning.

We do not have a prepared statement, but if there is no objec-
tion, we would like to present one for the record of this hearing.

Senator WaLLor. By all means.

STATEMENT OF JOSEPH DUDICK, PENNSYLVANIA RURAL
ELECTRIC ASSOCIATION

Mr. Dubick. The Pennsylvania Rural Electric Association and its
sister organization, the Allegheny Electric Cooperative, represent
the interest of over 600,000 people who are served by rural electric
cooperatives in Pennsylvania and New Jersey. We serve people in
43 of the Commonwealth’s 67 counties.

As a consumer owned and controlled organization, we are always
interested in researching energy technologies that would be helpful
in reducing consumers’ energy costs. Allegheny Electric Coopera-
tive is currently involved with two ground water heat pump re-
search projects in conjunction with the Electric Power Research In-
stitute, and the University of Pittsburgh.

The first of these projects is designed to study the impact of
ground water heat pump installations on rural electric systems.
The importance to us is that these sistems do not require any
backup, so that in the coldest days of the winter when many new,
alternate type heating systems do require backup, ground water
heat pumps do not add to the peak demand that we see in our sys-
tems.

The second research projects deals with what is known as a
closed loop system, which expands the utilization of this kind of
technology to virtually every area of the country, including those
areas that have very little water reserves.

The system uses a closed loop system and reprocesses the water
that is available when the system 1s initially charged.

Mr. Chairman, we see several reasons why the legislation before
you today should be expeditiously and positively considered.

First, ground water heat pumps can help consumers reduce their
heating costs. In the studies that we have seen thus far, consumers
who switch from oil to ground water heat pumps can save any-
where from two-thirds to three-quarters of the current energy costs
they have for heating their homes.

Second, ground water heat pumps represent an alternative to the
use of oil and natural gas. And by providing this type of conver-
sion, we are fulfilling our national energy policy. .

Third, although ground water heat pumps do provide significant
benefits to consumers the tax benefits are needed for two reasons.
First, it is a new technology, and a technology that is alien to most
people. And, second, people whose existing heating systems cur-
rently are workable need an extra boost to cause them to convert
from that system to a ground water system.

The fourth reason we support the enactment of this legislation is
that we believe extending these tax credits completes the job that
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Congress began when it did extend tax credits to solar, wind, bio-
mass, and other supplemental energy systems.

And, finally, we believe this legislation should be enacted be-
cause we believe it represents a matter of regional equity to the
many parts of the country where solar, wind, and other systems
are inappropriate to help meet the energy needs of the residents of
those areas. ‘

Mr. Chairman, I do have a copy of an educational pamplet that
we have produced for your use, and that of the committee

We do urge you to expeditiously consider this legislation, and ap-
preciate the opportunity to appear before you today.

Senator WaLLor. Thank you very much. We will make that a
part of the committee’s records, rather than the committee report.
But I appreciate it being here.

[The information from Mr. Dudick follows:]
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STATEMENT FOR THE RECORD
By:

William F, Matson, President
Pennsylvania Rural Electric Association
Allegheny Electric Cooperative, Inc.

name is William F, Matson, 1 am the President of the

M
¥van1a Rural Electric Association and its sister organization,

Pennsy
Allegheny Electric Cooperative, Inc. My address is 212 Locust Street,

Harrisburg, Pennsylvania 17108,

The Pennsylvania Rural Electric Association is a service
organization that represents the 13 local, independent, nonprofit,
consumer-owned rural electric cooperatives in Pennsylvania and the
sole electric cooperative in New Jersey. Allegheny is a generation
and transmission cooperative that serves as the wholesale power
supplier for the 14 rural utility systems that are members of the
Pennsylvania Rural Electric Association.

I am pleased to appear here today on behalf of the nation's
almost 1,000 rural electric cooperatives., Electric cooperatives
provide service to almost 75 percent of the landmass of the United
States. I am here to endorse S. 1237 and its companion legislation,
H. R. 2927, This legislation would clarify the U.S. Tax Code to
permit federal energy tax credits to be extended to groundwater heat
pumps. I commend you, Mr. Chairman, for calling this hearing and,
on behalf of the almost ten million farms and rural households that
are served by this nation's rural electric systems, I express
our appreciation for your interest in this forward looking legis-

lation.

As nonprofit, consumer-owned electric utilities, rural electric
cooperatives are always looking for new ways by which consumers can
meet their space heating and cooling needs more efficiently and
with greater cost effectiveness., This is why we are so interested
in groundwater heat pumps. This is why we support legislation that
would clarify the definition of "geothermal" so as to include
groundwater heat pumps among those technologies that qualify for

federal energy tax credits.

Pennsylvania's rural electric cooperatives have more than just
a passing interest in groundwater heat pumps. We are currently en-
gaged in two major groundwater heat pump research projects in con-
junction with the Electric Power Research Institute and the Uni-

versity of Pittsburgh.

The first research project involves conventional groundwater
heat pump installations. 1In this project, we are monitoring the
performance of these systems to evaluate their impact on electric
utility systems, especially rural electric systems. From a utility
standpoint, we are interested in groundwater heat pumps because they
are able to replace oil-fired systems_without requiring back-up
systems such as those required by air-to-air heat pumps, solar
energy systems and many other technologies. In addition, we are
attempting to validate manufacturer's claims of efficiency.

The second research project involves a closed-loop system.
It is our hope that this type of system will be applicable in
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areas of limited water supply. The heat pump technology is the
same, but, instead of drawing a continuous -ugply of water from
a well, water is recirculated through a closed=-loop piping arrange-

ment.

There are several reasons why we belisve the Tax Code should
be modified to extend the current program of energy tax credits
to groundwater heat pumps. .

Prirst, groundwater heat pumps can help reduce consumers'
heating costs. A consumer living in a t{g cal rural home will be
able to save betwsen $300 and $700 annually on heating costs when
converting from an oil~fired heating system to a groundwater heat
pump. This figure is based on oil costing $1.1% a gallon and
electricity costing $0.07 per kilowatt~hour. Typical groundwater
heat pump systems pay for themselves in three to five years of
operation and some systems are capable of producing summer air
cooling with very significant operating costs.

Second, groundwater heat pumps provide consumers with an
alternate space heating "fuel” to oil. As a result, groundwater
heat pumps allow consumers to contribute to our stated national goal
of ‘decreasing our dependence on petroleum, especially imported

petroleum,

Third, although groundwater heat pumps provide significant
benefits to consumers, tax credits are desirable for a couple of
reasons: One, because groundwater heat pumps are a nevw, foreign
ople. And two, because consumers with heating

technol to most
systems that still have a useful life require additional incentives
to replace those systems.

rourth, by extending tax credits to groundwater heat pumps,
Congress will complete the job it beagan when it provided tax credits
for wind, solar, biomass, and other new energy technologies.

Fifth, extending tax credits to groundwater heat pumps,would
be an act of regional equity for the many areas of the country
where wind, solar, and other similar supplemental energy systems

are inappropriate.

8ixth, extending tax credits to groundwater heat pumps will
create new jobs. An increased level of installation of groundwater
heat pumps will produce new manufacturing jobs and will also pro-
duce new jobs at the local level for installers, sales people, and

service men.

Seventh, an increased use of groundwater heat pumps, especially
with a fossil fuel back-up, will help electric utilities better
deal with peak demands for electricity. Groundwater heat pumps
operate very efficiently and provide utilities with an excellent
load factor. 1In addition, groundwater heat pumps that are retrofited
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to existing oil-fired heating systems where the existing system

is left in place provide utilities with excellent opportunities for
load control. At times of high electricity usage, 8 radio signal
can be sent to groundwater heat pumps instructing them to shut down
and to switch over to the oil-fired system in oxder to eliminate

unwanted peaks.

Bighth, in many older homes, the installation of groundwater
heat pumps represents as good as if not a better an investment
than woatherization. Older homes, especially large older rural
homes are extremely expensive to weatherize., 1In such cases, an
investment in a more efficient heating system represents a be'ttot

choice for consumers.

Ninth, it is discriminatory to view only water sources at 110
degrees and higher as "geothermal," and thereby eligible for energy
tax credits. Groundwater heat pumps do exactly what “geothermal"
devices do: they extract heat from a supply of water and convert
it into a useful form.

Tenth, groundvater heat pumps are, in effaect, a solar energy
technology., It is discriminatory to view the earth as any less
a solar collector than man-made solar collectors. Through the use
of groundwater heat pumps, the earth becomes a larger, more efficient,
and less expensive solar collector than any man-made solar systems
using man-made solar collectors. The earth provides a steady
state water temperature which can be used efficiently all year
as a source for heating and cooling of living space as well as
domestic hot water, Because groundwater heab pump equipment is
installed inside the home and not exposed to the elements, it
usually will have a longer, mores maintenance free life than solar
collectors that are exposed to the sun and weather.

For these reasons, Mr. Chairman, we support the legislation
currently before this Committee which would extend tax credits to
groundwater heat pumps, 8. 1237 and H. R. 2927. We commend you for
your interest in this forward looking legislation and appreciate
this opportunity tp speak on behalf of it.
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Senator WaLLoP. It's an interesting panel.

Mr. Cleveland, in Your testimony, as I understood it, you were
saying that the installation of a geothermal heat pump might save
as much as $600 a year. You said that the initial cost was much
greater than a conventional heat pump. How much greater?

Mr. CLEVELAND. I'd say that some of the other gentlemen ma
answer this better than I since they are in this business, but
would say you are looking at $2,000 to $3,000 more for a complete
ga;)ltll‘;grmal system versus an air-to-air heat pump that might be in-
8 .

Mr. AmsTERDAM. The cost of a t’?rgical residential geothermal
heating system would run between $7,000 and $8,000. And I believe
g5 ((:)%réxparable quality air source heat pump would run around

~ Senator WaLLop. In terms of things if the savings is that, it de-
pends on where you are and what grour energy costs. But if the sav-
in%z is $600 a year, that’s not a bad investment.

r. AMSTERDAM. No. In fact, I think that Mr. Cleveland’s figures
are rather conservative. Our experience has been that, of course,
the saving is based on what the alternate fuel is. Those who were
heating with oil would save more than the equivalent with natural
gas. But I think the savings are greater, the payback is even
cit‘xicker, but the credit, of course, helps the average person over
that indecision, that fear of the unknown, even though the econom-
ics without the credit have some merit by themselves.

Senator WaALLor. I guess the point which we always have to
make in viewing these things and trying to justify energy tax cred-
its is that the technology would not go ahead without the credits,
or would go ahead so slowly as to be not in the national interest.
Given the efficiency of the use of geothermal energy as you have
described with much lower temperatures than IRS has around,
would it be your opinion that the technology cannot make signifi-
cant energy contribution without the credit

Mr. AmsTERDAM. No. I strongly agree with that statement. From
my own experience in the industry, we are seeing a lack of the
large sophisticated companies that manufacture heating equip-
ment—their participation because they see the lack of market.
Those people that are buying them at current represent probably
richer than average, smarter than average, more desires of new
things. If I can use the illustration of digital watches. They first
came on the market at $400 or $500. Many people med them up
at $295, which is when I got mine. And now everybody has them,
and they are $29. And I think that very similarly often people with
more money are in the leadership. To move the market to a large
proportion where it can do some good and save some energy and
put some people to work, the credit is necessary, both from a moti-
vational point of view for the public and in most cases strictly eco-
nomical point of view.

Mr. CLEVELAND. Mr. Chairman, I would agree with him that this
is true. We find we have a program, as we have described in our
paper, of an incentive to get people to put in heat pumps, both air
and ground water. We've now given them the incentive—this pro-
gram has been going on about 6 months. We -have now given an
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incentive to about 40 consumers. About half of those were ground
water heat pumps.

But I think you would have to say that none of the major manu-
facturers—not naming names this morning—names that you asso-
ciate with the air to air heat pump business, normal manufactur-
ers of gas furnaces, et cetera, are in this business on a commercial
basis. Most of the commercial people that are in the business are
like the previous speaker who had gone into the business—they are
small companies that are getting started. And the reason, of
course, the large com?anies are not there is they have not yet seen
:}I:is as a market, or for their benefit, a bottom line that will help

em.

So as a result, I would say the public has not received this with
open arms. And it is exactly what he is saying as far as the more
sophisticated buyer, more sophisticated person with funds, are the
people that are installing these on their homes today. And I can
say that for a fact.

nator WaLrLop. Well, I must say it has been my experience
around here that big companies, like big governments, are not
immune from bureaucratic initiative. They like what they are
doing; it's easy; make somebody else change it.

Mr. Dupick. Mr. Chairman, we have seen the same situation in
Pennsylvania. We are almost 4 years now. We've had a very ag-
gressive public education program to promote this technology. And
many people, and I’'m sure because of the fact that they’'ve heard
bad stories about people who have used wind or solar systems
which are really not that conducive in most areas of our State—
because of those stories and fears and concerns, most people are
hesitant to move forward with this type of system even though the
benefits of the system are presented to them.
~ Senator WaLLor. Dr. Bloomquist, is this heat transfer process
both for heating and cooling?

Dr. BLoomquisT. Yes. Most of the systems are using heating and
cooling. In fact, the one in Ephrata that I sgoke of is providing all
the cooling and heating for the courthouse there.

You asked me about the energy savings in that system. Their
energy bills have been running somewhere between $14,000 and
$20,000 per year. The first year's bill calculated—well, we haven’t
?ﬁlo% (f)’u 1 year yet. We anticipate that it will be somewhere around

Senator WaLLop. It wouldn’t take much of that to persuade me.

Mr. AmsTERDAM. If I might, Mr. Chairman. I think another
aspect of this bill is that by its very exclusion it tends to impart to
people who view that their government has evaluated the technol-
ogy substantially compared to the others that credits are offered,
and finds it invalid. There is a certain invalidation process. -

Senator WaLLop. I think that’s an invalid conclusion as well be-
cause there are a variety of things which do and do not get includ-
ed in tax measures. If you watch this outfit at work when tax time
comes around, tax bills going through, there’s very little reason at-
tached to th some things go on and other things don’t. Much has
to do with the energy of proponents. And sometimes even more

than their energy, their position.
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Mr. AMSTERDAM. 1 agree. I simply was reflecting the experience
of watching the consumers come through our store, if you will, and
look at—contemplating buying the product. They look at it, and
they need a push. Given the push, they will respond with great
vigor. There’s a certain angular about the land, about fuel prices;
particularly, in those areas where gas prices have escalated dra-
matically. And they are looking for alternatives, and they simply
need some &.ﬂdance and a push.

Senator WaALLor. Mr, Hutchison, the problem that you described
in that no portion of your rather interesting energy property,
which is not used exclusively for geothermal, will qualify for the
energy tax credit is one which we confront in here and have expe-
rienced with a number of the other credits in the legislation that
we have passed. Is it your opinion that the disallowance of that
credit would stop your project from going ahead?

Mr. HurcHisoN. Senator, I'm not fully aware of all of the differ-
ent financing mechanisms that GeoProducts is examining for their
plant. There are some, such as State bond financing and others,
that might go ahead without the credits. At the present time, the
private financing alternatives they are e:floring are very much
contingent upon getting this issue resolved. It is a big deal. The
turbine-generator is the most expensive component of the binary
geothermal subsystem.

What is so frustrating for them is that the binary geothermal
unit which they plan to purchase is a skid-mounted unit, which can
be moved onto geothermal sites throughtout the countr{‘, most of
those sites, to produce cost effective tPower. Hooking the binary
unit up in conjunction with a wood-fired plant, as GeoProducts
plans to do, will allow for the production of power from water that
18 only 250° Fahrenheit in temperature. :

GeoProducts is very frustrated that a piece of equipment that
anywhere else would qualify for the geothermal credit, wouldn’t
qualify for the credit at their plant site. They are very frustrated

by that point.
Senator WaLLop. I can understand that. Well, I thank you all for

your presence here this morning. .

Next is a panel of Mr. Michael Sedmok, Booze-Allen & Hamilton
Bethesda, on behalf of the Solar Energy Industries; Dr. Edwar
Blum, vice %resident, Merrill Lynch White Weld Capital Markets
Group; Mr. Philip Huyck, financial consultant of the First Boston
Corp. And Mr. Conway.

Gentlemen, welcome. Mr. Conway, please begin.

Mr. Conway. Thank you.

STATEMENT OF JACK CONWAY, CHAIRMAN, RENEWABLE
ENERGY INSTITUTE, WASHINGTON, D.C.

Mr. ConwAy. Mr. Chairman, in the spirit of your opening state-
ment, which I found very impressive, we welcome this opportunity
to assemble these two panels to support S. 1806 on the need for ex-
tending and impro the renewable energy tax credits.

These two panels that have been assembled, we think you wil
receive a number of important perspectives on the credits them-
selves, and on the proposed legislation. This panel will address the
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financial communitﬁ perspective as well as to present a report

froxsxi tgooz&Allen & Hamilton on the overall implications of the tax

credits.

- And the second panel will describe in more specific terms the re-
lationships of the credits to the different technologies.

I want to start by referring to a very important forum that was
recently held, a month ago, on the whole renewable energy area. It
was an impressive forum in the sense that it drew together very
senior executives and institutional leaders from a variety of sec-
tors, including major energy companies, energy consumers, finan-
cial institutions, utilities, regulators, the construction-buildin
sector, and public interest spokesmen. I believe you have a copy o
the preparatory materials that were put together for that forum.

It was chaired by Robert O. Andersen, the chairman of Atlantic
Richfield. His observations, to me, at the conclusion of the forum
was that the briefing papers in that book were very impressive and
substantial; that the group assembled was an extraordinary grou(f;
and that we really had an obligation to follow through, and to do
what you have suggested needed being done in your opening re-
marks, which is to build a case for the extension and the improve-
ment of these tax credits in order to facilitate the development of
these renewable energy industries.

We were struck by the fact that the people of stature who at-
tended the forum were willing to devote 2 full days on the subject
of renewable energy. Their willingness to do so helped demonstrate
that the development of these technologies is viewed by private
sector leaders as a serious and important matter.

I am pointing out all of this because I think it helps set the con-
text for your consideration of the energy tax credit legislation. The
tax credit issue should not turn simply on the costs and/or the
ftgsitive returns to the Treasury that can be attributed to the cred-

The policy objectives that stand behind the original enactment of
the credits need to be kept in mind. The discussion at the forum
certainly helped reaffirm to us the fact that these policy objectives
are just as valid today as when the credits were originally enacted
in 1978 and 1980: Enhancing national security by lessening foreign
dependency, improving energy availability for economic growth, as-
sisting environmental protection and management of depleted re-
sources, helping establish equitable treatment for an emerging new
growth industry within the largely nonfree energy market. These
are among the policy concepts on which the energy credits rest.
And all of these policy objectives emerged as continued, important
concerns in the discussion of the forum participants.

It's equally apparent that a sense of market and policy stability
must first exist so that a solid foothold of commercial development
can be established. Much of this industry is literally facing a stall-
ingi Jmint. The cause of the threatened stall is a combination of the
sudden swing downward in oil prices, the withdrawal of most Gov-
ernment program support, the erosion of the effectiveness of the
existing tax credits, and now the approaching termination of the

credits. 4
This stall is critical. And it's in this context that we make our

presentations here today.
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With Government se?port programs virtually dismantled, the

eted energy tax credits have taken on an almost total responsi-

bili {efor moving these technologies forward. Legitimate questions

asked as to whether the tax credits are by default expected

to perform more of a technology pull role for some of the less com-
mercially ready technologies than can reasonably be expected.

As was stated by a participant in the forum, capital markets are
brutally neutral. If we want to rely on the private capital market
to finance the commercialization of new energy sources, it simply is
going to require some s%ecial incentives until investors are more
com l:n'ttable working both with these technologies and the energy
market. :

Two other points regarding tax credits evoked considerable atten-
tion at the forum, which I would like to describe to the committee.
Both point to limitations in the effectiveness of the existing tax
credits, and lead to arguments for improving and extending the
credits in order to let them ach’eve their intended objective.

The first has to do with stability. If there is anything that the
financial markets require, it is stability or at least predictability.
The energy tax credits have been wracked with policy instability
during their short life, and you have referred to this. Attached to
this statement I have a brief fact sheet itemizing some of the major
problems, each of which has had an important negative impact on
the efforts to finance renewable energy projects.

The second point I would like to make is the rates to the utility
industry. Unquestionably, utilities have a key role to play in re-
newable energy development. A few utilities have been very active
in the past years in integrating a variety of renewable energy elec-
tric generation technologies into the grid system. Southern Califor-
nia Edison, from whom you will hear today, has been one of the
pioneers in this. And there is a great opportunity for a dramatic
extension of renewable energy activity b;r utilities in many parts of
the Nation. The utilities faced a host of difficulties, ranging from
financial and low management strains, to environmental problems,
which makes both decentralized and centralized renewable energy
power production increasingly logical.

Under the current tax law, however, utilities are not eligible for
the energy credits. Nor can tf)ey depreciate renewable energy prop-
ertyéo on the accelerated schedule that can be taken by nonutility in-
vestors.

As a result, utilities are discouraged from putting their money
behind renewable energy projects or at least not encouraged to do

80.

And I would like, in my concluding point, to ask that you give
serious consideration that needs to given to the question of
whether denial of renewable eneriy tax credits to utilities is in
sound public policy. If the goal of the energy investment credits is
to unlock private capital for the commercializing of emerging re-
newable technologies, it may well be illogical to deny the credits to
the sector which could be one of the most important forces in
achieving our goal.

Thank you, Mr. Chairman. And I think the other members of the
panel will pick up now and address other questions.

Senator WaLLopr. Thank you, Mr. Conway.

[The prepared statement of Mr. Conway follows:]
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I am pleased to have this opportunity to present comments on behalf of
the Renewable Energy Institute regarding renewable energy tax credit
legislation.

The Renewable Energy Institute is a publicly supported, non-profit
organigation. The Institute was founded in 1980 to conduct research,
education and information activities related to policy matters affecting
the development and commercialization of renewable energy. REI places a
high emphasis upon serving as a vehicle through which decision makers in
the energy and non-energy sectors can be brought together to look forward
several years. The objective is to be ready for the renewable technologies
as they develop and become increasing viable commercially. By working with
a broad range ot decision-makers, REI attempts to identify areas in which
policies or programs need to be revised or put into place so that the
regulatory and institutional environment which so strongly influences the
energy market will be able to accommodate the renewable technologies.

1983 Renewable Energy Foruin

Last month the Institute convened the 1983 Renewable Energy Forum. The
discussions that took place in the Forum have important bearing on the
extension and enhancement of renewable energy tax credits, as proposed in
S$.1305. I would like to relate to the Committee some of the significant

points that emerged from the program.

The Forum was chaired by Robert O. Anderson, Chairman of Atlantic
Richfield. It drew together a select group of very senior executives and
institutional leaders from a variety of sectors, including major energy
companies, energy consumers, financial institutions, utilities, regulators,
the construction building sector, and public interest spokesmen. Never
before has such an influential group, representing such a broad range of
interests, been brought together to focus its attention and collective
talents on renewable energy. While the renewable energy industry has
necessarily had its attention riveted for the past several years on
immedigte marketplace survival issues such as tax credits, the Forum
offered an opportunity to look somewhat beyond the current battles, It was
a chance to look at the broader question of what it takes for the set of
emerging renewable energy technologies to enter the energy market.

It is significant that this meeting even occured. We were struck by
the fact that people of the stature who attended the Forum were willing to
devote two days to the subject of renewable energy. Their willingness to
do so helped demonstrate anew that development of these technologies is
viewed by private sector leaders as a serious and important matter.

I am pointing out all of this because I think it helps set the context
for your consideration of the energy tax credit legislation. The tax
credit issue should not turn simply on the costs and/or the positive
returngé to the Treasury that can be attributed to the credits.
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Policy Objectives for Tax Credits

Policy objectives that stand behind the original enactment of the
credits need to be kept in mind. The discussion at the Forum certainly
helped reaffirm to us the fact that these policy objectives are just as
valid today as when the credits weve originally enacted in 1978 and 1980,

Enhancing national security by lessening foreign dependency; improving
energy availability for economic growth; assisting environmental protection
and the management of depletable resources; helping establish equitable
treatment for an emerging new growth industry within the largely non-free
energy market ~~ these are among the policy concepts upon which the
danergy credits rest, All of these policy objectives emerged as continued
important concerns in the discussion of the Forum participants.

It became clear through the Renewable Energy Forum that as these new
energy technologies advance in the market, there are many important
questions on policies, programs, and institutional roles that must continue
to be addressed. The areas of these concerns range widely, including
utility regulatory issues, buildings industry practices, and international

marketing development.
inmediate Imcortance of Tax Credits

It is equally apparent that a sense of market and policy stability must

 first exist so that a solid foothold of commercial development can be

established. There is little doubt that renewable energy will ultimately
" be a major’force in energy supply—certainly there was no doubt expressed
among the Porum participants. .But as will be described in some detail
today by the statements of the industry trade associations, the witnesses
from the financial community, much of this industry is literally facing a
stalling point. The cause of the threatened stall is a combination of the
sudden swing downward in oil prices, the withdrawal of most government
proyram support, the erosion of the effectiveness of the existing tax
credits; A OW the approaching termination of the credits.

If the extension of the tax credits remain under a cloud of
uncertainty, the development of many renewable energy projects will be
placed on hold. If the credits disappear, the nation will face a certain
hiatus in development of the technologies, at least until the next crunch
occurs in oil prices or supply. The result would be costly to the nation
from a number of perspectives, Among the costs: the dismantlement of much
of the renewables industry in which the government has invested
considerable public funds to develop; the inevitable need tb re-spend funds
to quickly revive the industry inthe aftermath of some future energy
shock; and the costly discarding of leadership in developing t.hese
technologies in the world market.,

with government support programs virtually dismantled, the targeted
energy tax credits have taken on almost total responsibility for moving the
technologies forward. Legitimate questions can be asked as to whether the
tax credits are, by default, expected to perform more of a technology-pull
role for some of the less commercially ready technologies than can

24-808 0 - 84 - 8
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reasonably be expected. Regardless of the answer to those questions, it is
abundantly clear that we face a situation in which tax credits are the most
appropriate policy vehicle for the stage which many of the technologies
have reached, and for some other technologies, there simply is no other
policy support available.

Spécial, targeted tax credits for renewable energy can be justified on
the basis of helping meet the national need of developing alternative
energy sources. They also can be justified because of the extraordinary
risks investors face in supporting these technologies. The technologies
are new and, in the eyes of investors, without well demonstrated per-
formance records. This is exacerbated by the characteristic of the
projects often being one-of-a-kind facilities, tailored to local needs and
resources, Moreover, the market in which the investor is being asked to
enter, the energy market, is foreign and frighteningly complex to most
investors. The energy market ig intricately regulated, often monopolistic,
and subject to unpredictable international supply and price disruption.

As was stated by a participant in the Forum, the capital markets are
brutally neutral. If we want to rely on the private capital market to
finance the commercialization of new energy sources, it simply is going to
require some special incentives until investors are far more comfortable
working both with these technologies and the energy market.

Need for Policy Stability and Consideration of Applying Credits to
“Otilitles

Two other points regarding tax credits evoked considerable attention at
_the Forum, which I would like to describe to the Committee. Both point to
limitations in the effectiveness of the existing tax credits, and lead to
arguments for improving and extending the credits in order to let them
achieve their intended objective.

The first has to do with stability. If there is anything that the
financial market requives, it is stability, or at least predictability.
The energy tax credits have been wracked with policy instability during
their short life. Attached to this statement is a brief fact sheet
itemizing some of the major problems, each of which has had an important
negative impact in the efforts to finance renewable energy projects.

The items lending a sense of instability include attempts that have
occured to the repeal the credits, weakening of the credits through
provisions in last year's Tax Equity and Fiscal Responsibility Act (TEFRA),
and, now, the scheduled termination of the credits. In order to give the
industry the stable and supportive tax environment it needs to get started,
credits need to be in place a number of years beyond 1985, and to be placed
at levels that can make up for some of -the weakening that has occured in

them.

Thé second point relates to the utility industry. Unquestionably,
utilities have a key role to play in renewable energy development. A few
utilities have been very active in the past Several years in integrating a
variety of renewable energy electric generation technologies into the grid
system, Southern California Edison, from whom you will hear today, has
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been one of pioneers in this., There is great opportunity for dramatic
expansion of renewable energy activity by utilities in many parts of the
nation. The utilities face a host of difficulties, ranging from financial
and load management strains to environmental problems, which make
dacentralized and centralized renewable energy power production increasing

logical.

Utdlities are important for growth in the use of renewable energy
gystems not only because they serve as a potential high volume market for
both systems and power output, but also because they potentially represent
a powerful investment partner in financing renewable energy projects.

Under current tax law, however, utilities are not eligible for the
energy credits, nor can they depreciate renewable energy property on the
accelerated schedule that can be taken by non-utility investors. As a
tesult, utilities are discouraged from putting their money behind renewable

projects, or at least not encouraged to do so. Moreover, because
util ty investments in renewable projects are more "expensive" in that they
do not receive the same preferences of non-utility investors, even limited
equity participation by a utility in a project can lessen the project's
financial attractiveness.

: Serious consideration needs to be given to the question of whether
denial of renewable energy tax credits to utilities in sound public policy.
If the goal of the energy investment credits is to unlock private capital
for the commercialization of emerging renewable technologies, it may well
be illogical to deny the credits to the sector which could one of the most
important forces in achieving the goal.

Breadth of Coverage Under S.1305

Pinally, I would like to point to the importance of the breadth of
scope in S. 1305, This proposed legislation covers all renewable energy
technologies, and, with the possible exception of applicability to
utilities, provides the full range of their major tax policy needs -~
extension of the credits for five years, catch-up enhancement for some
technologies, and an affirmative commitments procedure for projects begun,
but not completed, before termination of the credits.

It is important to establish now a firm, supportive environment for all
these technologies. It is impossible, or certainly impractical, to try to
determine if some of the technologies need a little bit more or a little
bit less support. ‘The rapporteur for the Renewable Energy Forum, Dr. Alan
Hammond, Editor of Science '83 posed the situation succinctly: "Either
-you adopt a policy of 'benign neglect' and let the market rule... Or you
say that there are over-arching public reasons why that should not happen,
why we should move this whole spectrum of technologies forward."

This country will certainly move towards greater reliance on renewable
technqlogies because of both commercial and public policy interests. Some
of those systems are technologically ready, and movement has begun. But
few of the technologies are commercially able to be nurtured without public
policy support for now, and for a stable period of several years.

Enactment of an extension and improvement of the credits would allow the
industry the firm start it needs.
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WEAKENING OF EXISTING TAX INCENTIVES

')

The Windfall Profits Tax Act of 1980 established the current set of
renewable energy incentives. A number of factors, however, have lessened
their value, and have created a serious problem of uncertainty in the
marketplace:

o Basis Adjustment: The renewable energy industry was significantly

versely affected by the Tax Equity and Fiscal Responsibility

Act of 1982 (TEFRA), 'Through changes in the calculation of basis

adjustment for depreciable property, the tax benefits available to

renewable energy through energy investment credits and accelerated
depreciation were reduced substantially. The reduction in benefits
was equal in value to 208 of the investment credit and energy credit

for renewable energy investments.

o Repeal Attempts: The administration's several attempts to repeal
the business energy credits in the past two years severely chilled
the investment market and greatly reduced the credits'
effectiveness,

o Impending Termination: The ihvestment market is being severely
chilled once again, this time by the impending scheduled termination
of credits. While the credits do not expire until 1985, the lead
time required, especially for large industrial and utility-scale
projects, is causing investors to turn away from major projects
because of uncertainty that the credits will be in place upon
completion of the projecte. Current law does not provide for any
‘“grangfathering" of renewable energy credits for projects that are
completed after. termination of the credits, even if the project was
commenced well before termination of the credits.

o IRS Delay: The extremely long period it has taken the IRS to issue
rules d interpretations for the energy credits has diminished
their effectiveness by causing investors to discount the value of
the credits., For instance, no interpretation of the hydro credits
has been issued to date even though they were enacted in 1980, and
no interpretations were ever issued for the cogeneration credits,
which expired in 1982,

o Other Tax Code Changes: Other changes made in the Tax Code by
recent legislation, such as "at risk" rules and the new alternative
- minimum tax, have diminished the impact of the credits on capital
formation.
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These policy changes and uncertainties have contributed importantly to
investors' reluctance to assume risks associated with financing these new
technologies. It is felt by many, therefore, that the energy tax credits
have not’ had a fair opportunity to test their effectiveness in stimulating
the commercialization of renewable energy systems.
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Senator WaALLoP. Mr. Sedmak.

STATEMENT OF MICHAEL SEDMAK, BOOZ-ALLEN & HAMILTON,
BETHESDA, MD.

Mr. Sepmak. Thank you, Mr. Chairman. I'm Michael Sedmak
from Booz-Allen & Hamilton. And I would like to briefly summa-
rize the results of the study that Booz-Allen recently conducted on
the impacts of expanded solar/wind tax credits similar to those
contained in S. 13056 on the solar industry and on Treasury rev-
.enues in the 1985 through 1990 timeframe.

I have copies of the complete report, and its executive summary.
I would like to have these entered into the record.

Senator WarLLopr. What we will do is make them a part of the
committee supporting files of the record.

Mr. SEpmak. Thank you.
The major conclusion of our study is that the availability of

solar/wind tax credits beyond 1985 is essential to the continued de-
velopment of the solar industry. Furthermore, the long-term direct
cost to the Treasury of the tax credits could be largely offset by the
increased tax revenues that will occur in the business sector as
solar system owners would no longer be able to take extensive con-
ventional fuel tax deductions.

With regard to economic competitiveness, without Federal and
State energy tax credits, are unexpectedly lar%e increases in the
cost of conventional fuels. Solar technologies will be uncompetitive
except in small niche markets. Industry growth will be minimal at
best. In fact, it is possible that most of the firms in the industry
would find proper operation impossible without the tax credit at
the current time. '

Aided by Federal tax credits, however, a broader market is sup-

rtable today in areas of high solar and wind resources; particu-
arly in the States that offer their own tax credits. Furthermore,
the private sector in conjunction with the Federal R&D program
can be expected to develop improved solar and wind technologies.
A number of these technologies will begin to become competitive
and self-supporting on a national level by the end of the decade.

In particular, we feel that expanded Federal tax credits will en-
courage nationwide competitiveness by 1990 of wind technologies in
the electric utility market, solar/thermal in the industrial market,
and wind and solar/thermal in the residential market.

The expanded tax credits, along with continued Federal R&D
support, should help solar/thermal and photovoltaic technologies
in the electric utility market to become competitive in remote high
cost markets. Eventually in the capital cost options and potential
nationwide competitiveness in the post-1990 timeframe.

Continuation of the tax credits is, therefore, extremely important
to the maintenance of a solar industry. Industry has the capability
to quickly expand as Federal R&D produces better technology or if
energy problems erupt. .

Now if the market levels projected under an expanded tax cred-
' its are realized, a considerable savings on fossil fuel requirements
could be obtained. We project as much as 38 million barrels of oil
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per year by 1990, which is roughly 2 percent of anticipated nation-
al oil import requirements.

Concerning the Treasury impacts, since the cost of the solar busi-
ness tax credit is offset by a reduction in conventional fuel expense,
the present value of continuing the current tax credits throuﬁh
1990 could be as low as $100 million per year by 1990. That is the
direct cost to the Treasury if continued tax credits could be almost
completely offset by revenue gains in later years. The actual
impact on the Treasury will, of course, be dependent on actual
market conditions, level of the credits, and the mix of solar system
purchases in the residential and business sectors.

In summary, continuing the tax credits for investment in solar/
wind technologies would enhance financial attractiveness to con-
sumers, thereby raising market penetration and supporting the de-
velopment of improved technologies at lower costs, maintain the in-
dustrial base and related consumer confidence necessary for suc-
cessful deployment of solar and wind technologies as they become
cost effective without tax credit support, encourage investment in a
labor-intensive industry with prospects for significant product
export, and provide installed solar and wind energy capacity that is
capable of reflacing the equivalent of 33 million barrels of import-
ed oil annually by 1990,

These benefits could be obtained at minimal present value cost to
the Government. In addition, maintaining a small, viable industrial
base complements Federal R&D efforts to develop future. genera-
tions of solar/wind technologies. :

Thank you.

Senator WaLLop. Thank you, Mr. Sedmak.

[The prepared statement of Mr. Sedmak follows:]
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THE IMPACT OF FEDERAL ENERGY TAX CREDITS
ON SOLAR/WIND TECHNOLOGIES

At the request of the Solar Energy Industries
Association, the Renewable Energy Institute and the
American Wind Energy Association, Booz, Allen & Hamilton
Inc. recently performed a study of the impacts of expanded
solar/wind tax credits on the solar industy, and on
Troaluri revenues, in the 1985-1990 time frame., The
solar/wind applications that were analyzed are:

Wind-electric, solar thermal electric, and
photovoltaics in the electric utility market

Solar thermal in the industrial market

Solar thermal and wind-electric in the
residential market.

The tax credit impacts were estimated by combining
analyses of the economic attractiveness of each system
with information of the current status of each technology
and estimates of future market potential.

The major conclusion of the study is that the
availability of solar/wind tax credits beyond 1985 is
essential to the continued development of the solar
industry. Purthermore, the long term direct cost to the
Treasury of the tax credits could be largely offset by the
increased tax revenues that will result from the decrease
in conventional fuel tax deductions available to solar
system owners in the business sector. .

Without Federal and state energy tax credits, or
unexpectedly large increases in the cost of conventional
fuels, solar technologies will remain uncompetitive except
in certain small niche markets--early adopters and remote
applications, for example--and industry growth will be
minimal, at best., It is possible, in fact, that most of
the firms in the industry would find profitable operation
impossible without the tax credits.

Aided by Federal tax credits, a broader market is
supportable today in areas of high solar and wind
resources, particularly in states that offer their own tax
credits. Furthermore, the private sector, in conjunction
with the Federal R&D program, can be expected to develop
improved solar and wind technologies. A number of these
technologies will begin to bacome competitive and
self-supporting on a national level by the end of the

decade. In particular,
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Expanded federal tax credits will encourage
nationwide competitiveness by 1990 of wind
technologies in the electric utilitz market,
solar thermal in the industrial market, and wind
and gsolar thermal in the residential market

With expanded tax credits, and continued Federal
R&D support, solar thermal and photovoltaic
technologies in the elctric utility market should
become competitive in remote, high-cost markets,
eventually leading to capital cost reductions and
potential nationwide competitiveness in the post
1990 timeframe.,

Continuation of the tax credits is therefore extremely
important to the maintenance of a core solar industry--an
industry that has the capabilitg to quickly expand as
Pederal R&D produces better technology, or if energy

problems erupt.

Attainment of the market levels projected under an
expanded tax credit scenario implies a considerable
savings in fossil fuel requirements--up to 33 million-
barrels of oil per year by 1990, or roughly two percent of
anticipated national oil import requirements.

Furthermore, continued growth in the labor-intenaivo golar
industry would provide significant employment
opportunities by 1990.

Since the cost of a solar business tax credit is
offgset by a reduction in conventional fuel expense
deductions, the present value of continuing the current
tax credits through 1990 could be as low as $100 million
per year by 1990, That is, the direct cost to the
Treasury of continued tax credits could be almost
completely offset by revenue gains in later years. The
actual impact on the Treasury will, of course, be
dependent on actual market conditions.

In summary, continuing the tax credit for investment
in solar/wind technologies would:

Enhance their financial attractiveness to
consumers, raising market penetration and
supporting the development of improved
technologies at lower cost

*Maintain the industrial base and related consumer
confidence necessary for successful deployment of
golar and wind technologies as they become cost
effective without tax credit support

Encourage investment in a labor-intensive
industry with prospects for significant product

export
Provide installed solar and wind energy capacity

that is capable of replacing the equivalent of 33
million barrels of imported oil annually by 1990.

.

These benefits could be obtained at minimal presnet value
cost to the government due to increased future tax
revenues that offset near-term costs. In addition,
maintaining a small, viable industrial base complements
Federal R&D efforts to develop future generations of

solar/wind technologies.
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FOREWORD

THIS PROJECT WAS CONDUCTED BY B0OZ, ALLEN & HAMILTON INC. FOR:
- SOLAR ENERGY INDUSTRIES ASSOCIATION
- RENEWABLE ENERGY INSTITUTE

- AMERICAN WIND ENERGY ASSOCIATION

THIS REPORT REPRESENTS THE FINAL BOOZ., ALLEN PROJECT DELIVERABLE. IT CONTAINS
THE RESULTS OF AN INDEPENDENT ANALYSIS OF THE IMPACTS OF FEDERAL ENERGY TAX
CREDITS ON SOLAR/WIND TECHNOLOGIES. THE RESULTS REPRESENT OUR BEST

PROFESSIONAL JUDGMENT BASED ON THE INFORMATION AVAILABLE TO US DURING THE
PROJECT .
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OVERVIEW

WITHOUT FEDERAL AND STATE ENERGY TAX CREDITS, ONLY SMALL NICHE MARKETS--"EARLY

ADOPTERS AND REMOTE APPLICATIONS“--WILL EXIST GIVEN DEPRESSED FUEL PRICES

AIDED BY FEDERAL TAX CREDITS, A BROADER MARKET IS SUPPORTABLE TODAY IN AREAS OF

HIGH SOLAR AND WIND RESOURCES--PARTICULARLY IN STATES THAT OFFER THEIR OWN TAX
CREDITS

THE PRIVATE SECTOR CAN BE EXPECTED 7O DEVELOP IMPROVED SOLAR AND WIND
TECHNOLOGIES., WHICH WILL BEGIN TO BECOME COMPETITIVE AND SELF-SUPPORTING ON A

NATIONAL LEVEL BY THE END OF THE DECADE IF ASSISTED BY TAX CREDITS AND
AUGMENTED BY FEDERALLY SPONSORED R&D

TREASURY GAINS WILL LARGELY OFFSET THE COSTS OF THE TAX CREDIT, RESULTING IN

LOW NET COSTS TO THE GOVERNMENT WHILE REDUCING THE NATIONAL OIL IMPORT BILL AND
CREATING EMPLOYMENT AND EXPORT OPPORTUNITIES.
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FINANCIAL ANALYSIS OVERVIEW

THE FINANCIAL ATTRACTIVENESS OF SOLAR AND WIND APPLICATIONS DEPENDS UPON A
LARGE NUMBER OF COST., PERFORMANCE AND BUYER SPECIFIC FINANCIAL ASSUMPTIONS

BASED UPON THE USE OF "TYPICAL" OR NATIONAL AVERAGES FOR KEY COST., PERFORMANCE.,
AND FINANCIAL ASSUMPTIONS, OUR RESULTS SUGGEST THAT:

WITHOUT FEDERAL TAX CREDITS, SOLAR AND WIND TECHNOLOGIES -WILL REMAIN
UNCOMPETITIVE EXCEPT IN NICHE MARKETS THROUGH 1990

EXPANDED FEDERAL TAX CREDITS WILL ENCOURAGE NATIONWIDE COMPETITIVENESS OF
WIND TECHNOLOGIES IN THE ELECTRIC UTILITY MARKET., SOLAR THERMAL IN THE
INDUSTRIAL MARKEY, AND WIND AND SOLAR IN THE RESIDENTIAL MARKET BY 1990

WITH EXPANDED TAX CREDITS, SOLAR THERMAL AND PHOTOVOLTAIC TECHNOLOGIES IN
THE ELECTRIC UTILITY MARKET WiLL BECOME COMPETITIVE IN REMOTE. HIGH-COST
MARKETS, EVENTUALLY LEADING TO CAPITAL COST REDUCTIONS AND POTENTIAL
NATIONWIDE COMPETITIVENESS IN THE POST 1990 TIMEFRAME

THE COST COMPETITIVENESS OF INDIVIDUAL SOLAR AND WIND APPLICATIONS MAY DIFFER
FROM OUR RESULTS., DEPENDING UPON UNIQUE LOCAL OR REGIONAL CONDITIONS
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MARKET PENETRATION OVERVIEW

THE RESULTS OF OUR FINANCIAL ANALYSIS AND THE CURRENT STATUS OF SOLAR
TECHNOLOGIES SUGGEST THAT MOST OF THE SOLAR MARKET ACTIVITY IN THE 1980°'s wiLL
OCCUR IN FOUR APPLICATIONS:
- WIND ELECTRIC SYSTEMS IN THE ELECTRIC UTILITY MARKET
- SOLAR THERMAL SYSTEMS IN THE INDUSTRIAL MARKET
- RESIDENTIAL SOLAR SYSTEMS IN THE BUILDINGS MARKET .

WIND ELECTRIC SYSTEMS PRIMARILY IN THE RURAL RESIDENTIAL MARKET

POTENTIAL MARKET PENETRATION OF PHOTOVOLTAIC AND SOLAR THERMAL TECHNOLOGIES IN
THE ELECTRIC UTILITY MARKET MAY ULTIMATELY BE SIGNIFICANT., BUT THE LIKELIHOOD
OF THIS TAKING PLACE BEFORE 1990 IS LoW

" ATTAINMENT OF PROJECTED MARKET LEVELS IMPLIES A CONSIDERABLE SAVINGS IN FOSSIL
FUEL REQUIREMENTS -- UP TO 33 MILLION BARRELS OF OIL PER YEAR BY 13990 OR
ROUGHLY TWO PERCENT OF ANTICIPATED NATIONAL OIL IMPORT REQUIREMENTS

CONTINUED GROWTH IN THIS LABOR-INTENSIVE INDUSTRY WOULD PROVIDE SIGNIFICANT
EMPLOYMENT OPPORTUNITIES BY 1990,

(44
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MARKET PENETRATION . . .

ELECTRIC UTILITY AND INDUSTRIAL MARKETS

WIND TECHNOLOGY IN THE ELECTRIC UTILITY MARKET OFFERS THE GREATEST PROSPECT FOR
GROWTH IN THE 1980'S. CONSTRUCTION OF BETWEEN 3,000 AND 6.500 TYPICAL MACHINES
BY 1990 wOULD INCREASE TOTAL ANNUAL PENETRATION TO BETWEEN 600 AND 1300
MEGAWATTS -- UP FROM 125 MEGAWATTS IN 1983,

IF SOLAR INDUSTRIAL PROCESS HEAT APPLICATIONS GROW AT A SIMILAR RATE FROM THEIR
SMALL CURRENT BASE. TOTAL ANNUAL PRODUCTION IN 1990 wiLL AMOUNT TO 20 TO 50
MEGAWATTS OF CAPACITY., OR FOUR TO TEN TYPICAL SYSTEMS OF 80,000 SQUARE FEET.

PHOTOVOLTAIC SYSTEMS TOTALING APPROXIMATELY TWO MEGAWATTS WERE INSTALLED
DOMESTICALLY IN 1982, PRIMARILY FOR REMOTE APPLICATIONS. ALTHOUGH FUTURE
DOMESTIC INSTALLATION LEVELS ARE DIFFICULT TO PREDICY., IT IS CONCEIVABLE THAT

ANNUAL DOMESTIC REMOTE AND UTILITY PILOT INSTALLATIONS COULD REACH 20 TO 30
MEGAWATTS BY 1990. '

COMMERCIAL~SCALE SOLAR THERMAL ELECTRIC TECHNOLOGIES WILL BE ECONOMIC ONLY IN
LIMITED CIRCUMSTANCES BY THE END OF THIS DECADE. THUS. MARKET PENETRATION OF
THESE TECHNOLOGIES WILL REMAIN VERY LOW THROUGH 1990.

ATTAINMENT OF PROJECTED PENETRATION LEVELS BY 1990 IMPLIES A TOTAL ENERGY
SAVINGS OF 9 TO 18 MILLION BARRELS OF OIL EQUIVALENT PER YEAR IN THE ELECTRIC

UTILITY SECTOR AND AN ADDITIONAL 0.2 MILLION BARRELS OF OIL EQUIVALENT PER YEAR
IN THE INDUSTRIAL SECTOR. :
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MARKET PENETRATION , . .

RESIDENTIAL MARKET

CONTIMUED FEDERAL ENERGY TAX CREDITS WOULD ENCOURAGE GROWTH IN SALES FOR
RESIDENTIAL SOLAR TECHNOLOGIES. INCREASING TOTAL ANNUAL SALES IN THE
RESIDENTIAL MARKET TO BETWEEN 18 AND 27.5 MILLION SQUARE FEET BY 1990 wouLD

RESULY IN THE ANMUAL INSTALLATION BETWEEN 220,000 aAND 360.000 HOT WATER SYSTEMS
AND COMBINED HOT WATER AND SPACE HEATING SYSTEMS.

ALTHOUGH HAI.!GINALLY ECONOMIC IN MOST AREAS TODAY. .RES!DENTIAL WIND SYSTEMS ARE
EXPECTED TO GROW RAPIDLY FROM THEIR CURRENTLY SMALL BASE WITH THE AID OF
FEDERAL TAX TREDITS. INCREASING SALES FROM 3,000 SMALL WIND SYSTEMS IN 1983 10

BETWEEN 12,000 AND 27,000 MACHINES IN 1390 WOULD BOOST AMNUAL SALES TO BETWEEN
70 AND 160 MEGAWATTS.

IF THESE MARKET PENETRATION LEVELS ARE ATTAINED. A TOTAL ANNUAL SAVINGS OF
BETWEEN 11 AND 15 MILLION BARRELS OF OIL COULD BE REALIZED BY 1990. AS SOLAR
AND WIND TECHNOLOGIES SUBSTITUTE FOR CONVENTIONAL RESIDENTIAL ENERGY SOURCES.
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IMPACT OF 25 PERCENT BUSINESS ENERGY INVESTMENT CREDIT ON THE FEDERAL TREASURY
FOR SYSTEMS INSTALLED IN 1985 AND 1958
(AILLION 1983 DOLLARS)

REAL ENERGY PRESENT VALUE PRESENT VALUE
START-UP PRICE BIRECT COST OF OF TOTAL OF TOTAL PRESENT VALUE
DATE ESCALATION  25% JAX CREDIT REVENWE LOSS°® REVENUE GAIN® OF NET IMPACT®
1885 % s 84 s $128 - $151
) 2% $105 + 347 s 305 -4 42
1990 % $175 s 873 s3I ~$188
% . 4385 $1203 $1795 +4502

“DISCOUNT BATE = 7% AT REQUIRED BY SMS.

ANNUAL TREASURY IMPACT CUMBLATIVE NET TREASURY WMPACT
OF INDUSTRIAL SOLAR INVESTMENT OF INDUSTRIAL SOLAR INVESTMENT
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TREASURY IMPACTS . . .

TOTAL BUSINESS EMERGY INVESTMENT CREDIT COSTS TO THE TREASURY

e NEARLY ALL TREASURY COSTS OCCUR IN THE FIRST FIVE YEARS AFTER CONSTRUCTION.
WHEREAS TAX REVENUE GAINS FROM CONVENTIONAL FUEL SAVINGS OCCUR OVER THE LIFE OF
THE SYSTEM

® FROM THE OUTSET., TREASURY GAINS FROM REDUCED CONVENTIONAL FUEL COST DEDUCTIONS
WILL PARTIALLY OFFSET THE COST OF THE TAX CREDIT FOR INDUSTRIAL AND ELECTRIC
UTILITY SOLAR AND WIND SYSTEMS

e

BY 1990, LOWER SOLAR AND WIND TECHNOLOGY CAPITAL COSTS AND HIGHER CONVENTIONAL
FUEL PRICES MAY RESULT IN A NET ANNUAL GAIN TO THE TREASURY. THIS REFLECTS THE
FACY THAT TOTAL LIFE~CYCLE TREASURY IMPACTS BECOME MORE POSITIVE AS THE
ECONOMIC ATTRACTIVENESS OF INDIVIDUAL SOLAR AND WIND SYSTEMS IMPROVES.

821



IMPACT OF 48 PERCENT RESIDENTIAL ENERGY TAX CREDIT ON THE FEDERAL TREASURY FOR
SYSTEMS INSTALLED IN 1985 AND 1930
‘ OMILLION 1983 DOLLARS)

START-UP REAL ENERGY  DIRECT COST OF PRESENT VALUE OF
DATE PRICE ESCALATION 48% TAX CREDIT NET IMPACT*

1985 ”% 4383 ‘ ~ 4351
2% 4369 ~$418
1998 "% sant — 484
% 848 ~4748

*SISCOUNT RATE = 7%. AS REQUIRED BY OMB.
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TREASURY IMPACTS . . .

TOTAL RESIDENTIAL ENERGY TAX CREDIT COSTS TO THE TREASURY

TAX CREDITS FOR RESIDENTIAL SYSTEMS, ALONG WITH THE BUSINESS ENERGY INVESTMENT
CREDIT. PROVIDE NUMEROUS BENEFITS, INCLUDING:

- CREATION OF EMPLOYMENT OPPORTUNITIES
- REDUCTION IN OIL IMPORTS

- DEVELOPMENT OF EXPORT INDUSTRY CAPABILITY.

HOWEVER., RESIDENTIAL TAX CREDITS DO NOT PROVIDE THE TREASURY WITH OFFSETTING
REVENUES, AS DOES THE BUSINESS ENERGY INVESTMENT CREDIT.

IF WAGES CONTINUE TO ACCOUNT FOR APPROXIMATELY 40 PERCENT OF THE INSTALLED COST
OF SOLAR AND WIND SYSTEMS., DOMESTIC RESIDENTIAL SYSTEM MANUFACTURE AND
INSTALLATION WOULD REPRESENT OVER A $1 BILLION INDUSTRY. EMPLOYEES IN THE
SOLAR INDUSTRY CAN., CORRESPONDINGLY. BE EXPECTED TO DOUBLE FROM TODAY'S

LEVELS == WHICH HAVE BEEN ESTIMATED TO BE 30.000 70 40,000 WORKERS NATIONWIDE.
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SUMMARY OF IMPLICATIONS

CONTINUING THE TAX CREDIT FOR INVESTMENT IN SOLAR/WIND TECHNOLOGIES WOULD:

¢ ENHANCE THEIR FINANCIAL ATTRACTIVENESS TO CONSUMERS. RAISING MARKET PENETRATION
AND SUPPORTING THE DEVELOPMENT OF IMPROVED TECHNOLOGIES AT LOWER COST.

o MAINTAIN THE INDUSTRIAL BASE AND RELATED CONSUMER CONFIDENCE NECESSARY FOR

SUCCESSFUL DEPLOYMENT OF SOLAR AND WIND TECHNOLOGIES AS THEY BECOME COST
EFFECTIVE WITHOUY TAX CREDIY SUPPORT

L ENCOURAGE INVESTMENT IN A LABOR-INTENSIVE INDUSTRY WITH PROSPECTS FOR
SIGNIFICANT PRODUCT EXPORT.

e PROVIDE INSTALLED SOLAR AND WIND ENERGY CAPACITY THAT IS CAPABLE OF REPLACING
THE EQUIVALENT OF 33 MILLION BARRELS OF IMPORTED OIL ANNUALLY BY 1990.

THESE BENEFITS WOULD BE OBTAINED AT MINIMAL PRESENT VALUE COST TO THE GOVERNMENT DUE TO
INCREASED FUTURE REVENUES THAT OFFSET NEAR-TERM COSTS. IN ADDITION, MAINTAINING A
SMALL, VIABLE INDUSTRIAL BASE COMPLEMENTS FEDERAL R&D EFFORTS TO DEVELOP FUTURE
GENERATIONS OF SOLAR/WIND TECHNOLOGIES.
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FOREWORD

THIS PROJECT WAS CONDUCTED BY B0OZ, ALLEN & HAMILTON INC. FOR:
- SOLAR ENERGY INDUSTRIES ASSOCIATION
- RENEWABLE 4ENERGY INSTITUTE

- AMERICAN WIND ENERGY ASSOCIATION

THIS REPORT REPRESENTS THE FINAL B0OZ, ALLEN PROJECT DELIVERABLE. IT CONTAINS
THE RESULTS OF AN INDEPENDENT ANALYSIS OF THE IMPACTS OF FEDERAL ENERGY TAX
CREDITS ON SOLAR/WIND TECHNOLOGIES. THE RESULTS REPRESENT OUR BESY

PROFESSIONAL JUDGEMENT BASED ON THE INFORMATION AVAILABLE TO US DURING THE
PROJECT.
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REPORT OUTLINE

INTRODUCTION AND APPROACH
ANALYTICAL RESULTS

= FINANCIAL ANALYSIS
- MARKET PENETRATION AND FUEL SAVINGS

TREASURY IMPACTS

SUMMARY OF IMPLICATIONS
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INTRODUCTION

THIS REPORT PROVIDES AN OVERVIEW OF THE IMPACT OF TAX CREDITS ON THE FINANCIAL
ATTRACTIVENESS AND POTENTIAL MARKET PENETRATION OF SOLAR AND WIND TECHNOLOGIES --

SPECIFICALLY RESIDENTIAL SOLAR. SOLAR THERMAL PROCESS HEAT, AND SOLAR THERMAL.
PHOTOVOLTAIC, AND WIND ELECTRIC.

¢ THE FINANCIAL ATTRACTIVENESS OF SOLAR AND WIND TECHNOLOGIES WERE ANALYZED UNDER
DIFFERENT SCENARIOS FOR:

- TAX CREDITS
- ENERGY PRICES

o CORRESPONDING MARKET PENETRATION SCENARICS WERE DEVELOPED
L THE IMPACTS OF ALTERNATIVE PENETRATION SCENARIOS WERE ASSESSED IN TERMS OF
= TREASURY LOSSES AND GAINS

- EQUIVALENT LEVELS OF OIL SAVINGS
- EMPLOYMENT OPPORTUNITIES,
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KEY CHARACTERISTICS OF APPROACH

OUR APPROACH WAS TAILORED TO REFLECT LIMITED PROJECT RESOURCES AND THE SHORT TIME FRAME

FOR THE ANALYSIS:

WE UTILIZED A SINGLE SET OF CURRENT AND ANTICIPATED FUTURE CAPITAL COSTS AND

"EFFICIENCIES TO REPRESENT EACH SOLAR TECHNOLOGY BASED UPON RECENT DOE SPONSORED

STUDIES., COMMUNICATIONS WITH GOVERNMENT ARD INDUSTRY REPRESENTATIVES., AND DATA
PROVIDED BY SOLAR/WIND EQUIPMENT MANUFACTURERS

LOW/MODEST REAL CONVENTIONAL FUEL PRICE ESCALATION RATES (0-2%/YEAR) WERE
UTILIZED

AVAILABLE PUBLIC INFORMATION REGARDING POTENTIAL SOLAR MARKETS WAS RELIED UPON
AS A BASIS FOR THE MARKET PENETRATION SCENARIOS

QUANTITATIVE ANALYSIS OF SOLAR TAX CREDIT IMPACTS WAS LIMITED TO ESTIMATING THE
DIRECT FINANCIAL IMPACTS ON THE U.S. TREASURY
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OVERVIEW

t -
WITHOUT FEDERAL AND STATE ENERGY TAX CREDITS, ONLY SMALL NICHE MARKETS--“EARLY
ADOPTERS AND REMOTE APPLICATIONS"--WILL EXIST GIVEN DEPRESSED FUEL PRICES

AIDED BY FEDERAL TAX CREDITS., A BROADER MARKZT IS SUPPORTABLE TODAY IN AREAS OF

HIGH SOLAR AND WIND RESOURCES-—PARTICULARLY IN STATES THAT OFFER THEIR OWN TAX
CREDITS

THE PRIVATE SECTOR CAN BE EXPECTED TO DEVELOP IMPROVED SOLAR AND WIND
TECHNOLOGIES WHICH WILL BEGIN TO BECOME COMPETITIVE AND SELF-SUPPORTING ON A

NATIONAL LEVEL BY THE END OF THE DECADE IF ASSISTED BY TAX CREDITS AND
AUGMENTED BY FEDERALLY SPONSORED R&D

TREASURY GAINS WILL LARGELY OFFSET THE COSTS OF THE TAX CREDIT., RESULTING IN
LOW NET COSTS TO THE GOVERNMENT WHILE REDUCING THE NATIONAL OIL IMPORT BILL AND
CREATING EMPLOYMENT AND EXPORT OPPORTUNITIES.
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FINANCIAL ANALYSIS APPROACH

THE FINANCIAL ATTRACTIVENESS OF SOLAR AND WIND APPLICATIONS DEPENDS UPON A
LARGE NUMBER OF COST., PERFORMANCE. AND BUYER SPECIFIC FINANCIAL ASSUMPTIONS.
OUR ANALYSIS OF THE CREDIT IMPACTS IS BASED UPON THE USE OF “TYPICAL” OR

NATIONAL AVERAGES FOR KEY COST, PERFORMANCE, AND FINANCIAL ASSUMPTIONS
(INCLUDED IN THE APPENDIX).

WE HAVE UTILIZED A STANDARD LIFE CYCLE COST TECHNIQUE TO CALCULATE THE

ANNALIZED LIFE CYCLE COSTS (ALCC) OF THE SOLAR/WIND ALTERNATIVES WITH
CONVENTIONAL ENERGY SOURCES.

AFTER-TAX COMPARISONS ARE MADE TO PROPERLY REFLECT FUEL EXPENSING.,

DEPRECIATION, INTEREST EXPENSE AND TAX CREDIT CONSIDERATIONS IN THE .
CALCULATIONS.

ALL CALCULATIONS ARE DONE IN “REAL TERMS” -- I.E. THE IMPACTS OF GENERAL
INFLATION HAVE BEEN REMOVED AND ONLY THOSE PRICE CHANGES OVER AND ABOVE

INFLATION ARE CONSIDERED. CORRESPONDINGLY “REAL” DISCOUNT RATES AND INTEREST
RATES WERE ALSO USED.

881



FINANCIAL ANALYSIS APPROACH (CoNnT'D)

A TAX CREDIT EXTENSION TO 1390 WAS ANALYZED, BOTH A i5X AND A 25X BUSINESS
INVESTMENT TAX CREDIT AND A 40X RESIDENTIAL TAX CREDIT WERE ANALYZED.

ASSESSMENT OF THE FINANCIAL ATTRACTIVENESS OF SOLAR/WIND TECHNOLOGIES WAS

THEREFORE LIMITED TO THE PERIOD BETWEEN NOW AND 1990, DETAILED CALCULATIONS
WERE MADE FOR THE YEARS 1985 anp 1990.

BY LIMITING THE TIME FRAME OF ANALYSIS TO 1990, WE ARE ONLY ABLE TO CONSIDER

THOSE COST REDUCTIONS THAT CAN BE INCORPORATED INTO SOLAR/WIND EQUIPMENY
PRODUCTION WITHIN THE NEXT 7 YEARS.

HENCE, OUR ASSESSMENTS OF SOLAR/WIND TECHNOLOGY COMPETITIVENESS SHOULD NOT BE
USED AS AN INDICATOR OF THE LONG-TERM POTENTIAL FOR SOLAR/WIND TECHNOLOGIES.
LONG-TERM FEDERAL R8D PROGRAM GOALS -— WHICH WOULD RESULT IN THE PARITY OF

SOLAR/WIND TECHNOLOGIES WITH CONVENTIONAL ENERGY -- ARE SCHEDULED TO MEET
DURING THE 1990°s. :

OUR ASSUMPTIONS PROVIDE A BENCHMARK FROM WHICH THE RELATIVE IMPACTS OF
DIFFERENT ENERGY TAX CREDIT LEVELS CAN BE ASSESSED. THE ACTUAL DEGREE OF COST
COMPETITIVENESS FOR INDIVIDUAL SOLAR AND WIND APPLICATIONS IS LIKELY TO DIFFER
FROM OUR RESULTS. DEPENDING UPON UNIQUE LOCAL OR REGIONAL CONDITIONS.
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FINANCIAL ANALYSIS ...

WIND ELECTRIC IN THE ELECTRIC UTILITY MARKET

® . IF A 25X BUSINESS ENERGY INVESTMENT CREDIT IS AVAILABLE., WIND ELECTRIC SYSTEMS
SHOULD BEGIN TO BECOME COMPETITIVE WITH DISTILLATE FUEL OIL FOR PEAK
ELECTRICITY GENERATION AROUND 1985 IN STATES WITH 25X% ENERGY TAX CREDITS AND
ENERGY COSTS THAT ARE CLOSE TO THE NATIONAL AVERAGE.

L

IF PROJECTED COST REDUCTIONS OF 40 PERCENT BETWEEN NOW AND 1990 ARE REALIZED,
THE COMPETITIVE POSITION OF WIND ELECTRIC SYSTEMS WILL IMPROVE TO A POSITION

WHERE THEY ARE FULLY COMPETITIVE WITHOUT TAX CREDITS IN THOSE MARKETS WITH
SLIGHTLY HIGHER THAN AVERAGE ELECTRICITY COSTS.

i



ANNUALIZED LIFE CYCLE COSTS OF ELECTRICITY GENERATION FROM SOLAR THERMAL
TECHNOLOGY IN THE ELECTRIC UTILITY MARKEY
(1583 BOLLARS)

185 199

FEDERAL + 28% STATE TAX CREDNT
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FINANCIAL ANALYSIS...

SOLAR THERMAL IN THE ELECTRIC UTILITY MARKET

CURRENT SOLAR THERMAL ACTIVITY IN THE ELECTRIC UTILITY MARKET IS LIMITED TO

PILOT AND DEMONSTRATION FACILITIES. PLANNING AND CONSTRUCTION LEAD TIMES WILL
MOST LIKELY PRECLUDE FULL-SCALE OPERATION BEFORE 1988.

CLOSE COUPLING OF SOLAR ELECTRIC OUTPUT WITH UTILITY LOAD PROFILES MAY ENABLE
SYSTEMS TO QUALIFY FOR POTENTIAL CAPACITY CREDITS, INCREASING THEIR
COMPETITIVENESS WITH CONVENTIONAL FUELS FOR ELECTRICITY GENERATION.

HOWEVER, HIGH CAPITAL COSTS WILL PREVENT SOLAR THERMAL TECHNOLOGIES FROM

ACHIEVING WIDESPREAD COMPETITIVENESS WITH DISTILLATE FUEL OIL BY THE END OF THE
DECADE.

THE EXISTENCE OF A TAX CREDIT PROGRAM MAY SUSTAIN PRIVATE DEVELCPMENTAL
ACTIVITY IN THIS INDUSTRY, COMPLEMENTING THE GOVERNMENT SPONSORED R&D

ACTIVITIES NECESSARY TO MAKE SOLAR THERMAL ELECTRIC TECHNOLOGY COMPETITIVE IN
THE DECADE BEYOND THE TIMEFRAME OF THIS STUDY.
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ANNUALIZED UIFE CYCLE COSTS OF ELECTRICITY GENERATION FROM PHOTOVOLTAIC
TECHNOLOGY N THE ELECTRIC UTILITY MARKET
(1983 DOLLARS)

1985 1998
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FINANCIAL ANALYSIS...

PHOTOVOLTAIC IN THE ELECTRIC UTILITY MARKET

AS WITH SOLAR THERMAL TECHNOLOGIES, HIGH CAPITAL COSTS AND THE LEAD TIMES
ASSOCIATED WITH ADOPTION OF A NEW TECHNOLOGY BY THE UTILITY INDUSTRY Will
PREVENT PHOTOVOLTAIC TECHNOLOGIES FROM BECOMING WIDELY COMPETITIVE DURING THE
1980s. ASSUMING THAT PV COMPETES WITH DISTILLATE OIL FOR PEAK POWER
GENERATION, PV GENERATED ELECTRICITY IS MORE EXPENSIVE THAN ELECTRICITY
GENERATED WITH DISTILLATE OIL AT THE NATIONAL AVERAGE COST.

HOWEVER, PHOTOVOLTAIC SYSTEMS MAY QUALIFY FOR POTENTIAL CAPACITY CREDITS.
INCREASING THEIR COMPETITIVENESS WITH CONVENTIONAL FUELS FOR ELECTRICITY
GENERATION IN HIGH COST, NICHE MARKETS.

IN ADDITION, CAPITAL COST REDUCTIONS WILL ALLOW PHOTOVOLTAIC SYSTEMS TO IMPROVE
THEIR COMPETITIVE POSITION IN REMOTE AREAS WITH HIGHER THAN AVERAGE COSTS AND

IN AIR QUALITY NON-ATTAINMENT AREAS WHERE FOSSIL-FUEL PLANT OPERATION IS
LIMITED.
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FINANCIAL ANALYSIS ...

SOLAR THERMAL IN THE INDUSTRIAL MARKET

CURRENT INDUSTRIAL SALES -- SUPPORTED BY EXISTING TAX CREDITS —- ARE TYPICALLY
MADE TO CUSTOMERS LOCATED IN NON-ATTAINMENT AREAS OR TO THOSE FACING
SUBSTANTIALLY HIGHER THAN AVERAGE FUEL COSTS.

WITH ANTICIPATED REDUCTIONS OF 40 PERCENT IN SOLAR CAPITAL COSTS ACHIEVED BY
THE END OF THIS DECADE. SOLAR THERMAL TECHNOLOGIES WILL BE COMPETITIVE WITHOUT
TAX CREDIT SUPPORT IN THOSE REGIONS WITH HIGHER THAN AVERAGE FUEL COSTS. THEY

WILL BE BROADLY COMPETITIVE ON A NATIONAL LEVEL IN 1990 WITH A 25% BUSINESS
ENERGY INVESTMENT CREDIT.

THEIR COMPETITIVE POSITION IS IMPROVED IN THOSE STATES THAT AUGMENT THE FEDERAL
CREDIT WITH AN ADDITIONAL 25X STATE ENERGY TAX CREDIT.
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ANNUALIZED LIFE CYCLE COSTS OF SOLAR TECHROLOGY
AND CONVENTIONAL ELECTRICITY IN THE RESIDENTIAL MARKEY

(1903 OOLLARS)
1985 1990

4 4
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ALCC CORVENTIONAL ENERGY PRICES




FINANCIAL ANALYSIS ...

SOLAR IN THE RESIDENTIAL MARKET

[ ALTHOUGH RESIDENTIAL SOLAR SYSTEMS ARE CURRENTLY BEING PURCHASED--PRIMARILY IN
STATES WITH SOLAR TAX CREDITS--INDUSTRY GROWTH NATIONWIDE IS CRITICALLY
DEPENDENT ON CONTINUATION OF THE FEDERAL TAX CREDIT.

®  IF THE 40X FEDERAL TAX CREDIT IS MAINTAINED THROUGH 1990, RESIDENTIAL SOLAR
SYSTEMS SHOULD BECOME COMPETITIVE WITH ELECTRICITY IN MOST REGIONS OF THE

COUNTRY THAT CAN BE CHARACTERIZED BY THE NATIONAL AVERAGE PRICES AND
PERFORMANCE USED IN THIS STUDY.

L THE ABILITY TO MEET OR EXCEED THE PROJECTED PRODUCTION COST REDUCTIONS OF 27
PERCENT--AS WE ASSUMED WOULD TAKE PLACE BY THE END OF THE DECADE-—REQUIRES
CONTINUED INDUSTRY INVESTMENT, WHICH DEPENDS ON A CONTINUED TAX CREDIT PROGRAM
TO ACHIEVE COMPETITIVENESS. '
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. ANNUALIZED LIFE CYCLE COSTS OF WIND ELECTRIC TECHNOLOGY AND ELECTRICITY IN THE
RESIDENTIAL MARKET
{1983 DOLLARS)

1585 : 1990

ENERGY TAX CREDIT ENERGY TAX CREDIV
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FINANCIAL ANALYSIS ...

WIND ELECTRIC IN THE RESIDENTIAL MARKET

e WIND ELECTRIC SYSTEMS WILL BEGIN TO ACHIEVE WIDESPREAD COMPETITIVENESS IN THE
RESIDENTIAL MARKET IN THE LATE 1980's IF THE 40 PERCENT FEDERAL TAX CREDIT IS
MAINTAINED, AND IF CAPITAL COST REDUCTIONS OF 40 PERCENT ARE ATTAINED.

" WITHOUT THE TAX CREDIT., MARKET ACTIVITY WILL CONTINUE TO BE VERY LOW., COST
REDUCTIONS WILL BE MINIMAL., AND WIDESPREAD USE OF WIND ENERGY SYSTEMS PROBABLY
WILL NOT DEVELOP IN THIS MARKET UNTIL WELL INTO THE 1990°'s.
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MARKET PENETRATION APPROACH

THE ACTUAL MARKET PENETRATION OF SOLAR AND WIND TECHNOLOGIES IS A FUNCTION OF A
COMPLEX SET OF FINANCIAL., INSTITUTIONAL, AND MARKET FORCES

TO ANALYZE THE IMPACT OF ALTERNATIVE ENERGY TAX CREDIT LEVELS, WE HAVE

DEVELOPED A SET OF MARKET PENETRATION SCENARIOS THAT CONSISTENTLY REFLECT KEY
ASSUMPTIONS REGARDING: '

- FUTURE SOLAR/WIND SYSTEM COSTS

- ENERGY 'TAX CREDIT LEVELS

- CONVENTIONAL FUEL PRICE ESCALATION RATES
- ADDRESSABLE MARKETS

EXISTING AND POTENTIAL SOLAR/WIND MANUFACTURING CAPACITY

(4]



MARKET PENETRATION OVERVIEW

THE RESULTS OF THE PRECEDING FINANCIAL ANALYSIS AND THE CURRENT STATUS OF SOLAR

TECHNOLOGIES SUGGEST THAT MOST OF THE SOLAR MARKET ACTIVITY IN THE 1980°'s wiLL
OCCUR IN FOUR APPLICATIONS:

- WIND ELECTRIC SYSTEMS IN THE ELECTRIC UTILITY MARKET

- SOLAR THERMAL SYSTEMS IN THE INDUSTRIAL MARKET

- RESIDENTIAL SOLAR SYSTEMS IN THE BUILDINGS MARKET

WIND ELECTRIC SYSTEMS PRIMARILY IN THE RURAL RESIDENTIAL MARKET

POTENTIAL MARKET PENETRATION OF PHOTOVOLTAIC AND SOLAR THERMAL TECHNOLOGIES IN

THE ELECTRIC UTILITY MARKET MAY ULTIMATELY BE SIGNIFICANT., BUT THE LIKELIHOOD
OF THIS TAKING PLACE BEFORE 1990 IS LOW

ATTAINMENT OF PROJECTED MARKET PENETRATION LEVELS IMPLIES A CONSIDERAB: -
SAVINGS IN FOSSIL FUEL REQUIREMENTS -~ UP TO 33 MILLION BARRELS OF OIL PER YEAR
BY 1990 OR ROUGHLY TWO PERCENT OF ANTICIPATED NATIONAL OIL IMPORT REQUIREMENTS

CONTINUED GROWTH IN THIS LABOR-INTENSIVE INDUSTRY WOULD PROVIDE SIGNIFICANT
EMPLOYMENT OPPORTUNITIES BY 1990.
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MARKET PENETRATION . . .

ELECTRIC UTILITY AND INDUSTRIAL MARKETS

WIND TECHNOLOGY IN THE ELECTRIC UTILITY MARKET OFFERS THE GREATEST PROSPECT FOR
GROWTH IN THE 1980°'S. CONSTRUCTION OF BETWEEN 3.000 AND 6.500 TYPICAL MACHINES
BY 1990 WOULD INCREASE TOTAL ANNUAL PENETRATION TO BETWEEN 600 AND 1300
MEGAWATTS -- UP FROM AN ESTIMATED AMNUAL PENETRATION OF 125 MEGAWATTS IN 1983,

SOLAR INDUSTRIAL PROCESS HEAT APPLICATIONS ARE PROJECTED TO GROW FROM THEIR
SMALL CURRENT BASE AT A RATE SIMILAR TO THAT PROJECTED FOR WIND SYSTEMS. AT

THIS RATE TOTAL ANNUAL PRODUCTION IN 1990 wWILL AMOUNT TO 20 TO S50 MEGAWATTS OF
CAPACITY, OR FOUR TO TEN TYPICAL SYSTEMS OF 80.000 SQUARE FEET.

A TOTAL OF 6.9 MEGAWATTS PEAK WERE SHIPPED IN 1982 -~ OVER 25 PERCENT OF THE
SHIPMENTS WERE EXPORTED. ACCORDING TO RECENT DOE SURVEY RESULTS.

IT IS ESTIMATED THAT PHOTOVOLTAIC SYSTEMS TOTALING APPROXIMATELY TWO MEGAWATTS
PEAK WERE ACTUALLY INSTALLED DOMESTICALLY iIN 1982 ~- PRIMARILY FOR REMOTE
APPLICATIONS. ALTHOUGH FUTURE DOMESTIC INSTALLATION LEVELS ARE DIFFICULT YO
PREDICT, IT IS CONCEIVABLE THAT ANNUAL DOMESTIC REMOTE AND PILOT INSTALLATIONS

FOR CENTRAL STATION ELECTRICITY GENERATION COULD REACH 20 TO 30 MEGAWATTS BY
1390.
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PROJECTED PENETRATION OF WIND, SOLAR THERMAL, AND PHOTOVOLTAIC TECHNGLOGIES
IN THE ELECTRIC UTILITY AND INDUSTRIAL MARKETS
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MARKET PENETRATION . . .

ELECTRIC UTILITY AND INDUSTRIAL MARKETS (CONT'D)

® COMMERCIAL-SCALE SOLAR THERMAL ELECTRIC TECHNOLOGIES WILL BE ECONOMIC ONLY IN_
LIMITED CIRCUMSTANCES BY THE END OF THIS DECADE. THUS. MARKET PENETRATION OF
THESE TECHNOLOGIES WILL REMAIN VERY LO¥ THROUGH 1990.

® ATTAINMENT OF PROJECTED PENETRATION LEVELS BY 1990 IMPLIES A TOTAL ENERGY
SAVINGS OF 9 TO 18 MILLION BARRELS OF OIL EQUIVALENT PER YEAR IN THE ELECTRIC

UTILITY SECTOR AND AN ADDITIONAL (.2 MILLION BARRELS OF OIL EQUIVALENT PER YEAR

IN THE INDUSTRIAL SECTOR.
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PROJECTED PENETRATION OF SOLAR AND WIND ELECTRIC TECHNOLOGIES IN THE RESIDENTIAL
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MARKET PENETRATION . . .

RESIDENTIAL MARKET

CONTINUED FEDERAL ENERGY TAX CREDITS WOULD ENCOURAGE GROWTH IN SALES FOR
RESIDENTIAL SOLAR TECHNOLOGIES. INCREASING TOTAL ANNUAL SALES IN THE
RESIDENTIAL MARKET TO BETWEEN 18 AND 27.5 MILLION SQUARE FEET BY 1990 wouLD

RESULT IN THE ANNUAL INSTALLATION BETWEEN 220,000 AND 360,000 HOT WATER SYSTEMS
AND COMBINED HOT WATER AND SPACE HEATING SYSTEMS,

ALTHOUGH MARGINALLY ECONOMIC IN MOST AREA‘S TODAY., RESIDENTIAL WIND SYSTEMS ARE
EXPECTED TO GROW RAPIDLY FROM THEIR CURRENTLY SMALL BASE WITH THE AID OF
CONTINUED FEDERAL TAX CREDITS. INCREASING SALES FROM 3,000 SMALL WIND SYSTEMS

IN 1983 TO BETWEEN 12,000 AND 27,000 MACHINES IN 1990 WOULD BOOST ANNUAL SALES
TO BETWEEN 70 AND 160 MEGAWATTS.

IF THESE MARKET PENETRATION LEVELS ARE ATTAINED. A TOTAL ANNUAL SAVINGS OF
BETWEEN 11 AND 15 MILLION BARRELS OF OIL COULD BE REALIZED BY 1990, AS SOLAR
AND WIND TECHNOLOGIES SUBSTITUTE FOR CONVENTIONAL RESIDENTIAL ENERGY SOURCES.
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TREASURY IMPACTS

TOTAL IMPACTS OF THE ENERGY TAX CREDIT WILL DEPEND UPON A VARIETY OF SOLAR/WIND
INSTALLATION SPECIFIC FACTORS., AS WELL AS OVERALL NATIOMAL ECONOMIC FACTORS:

DJRECT FINANCIAL FACTORS REFLECT THE LIFE CYCLE CASH FLOWS SOLELY

ASSOCIATED WITH AN INDIVIDUAL SYSTEM: SYSTEM CAPITAL COSTS., ANNUAL
FINANCIAL AND OPERATING COSTS AND FUEL EXPENSES.

NDIRECT M ATTEMPT TO CAPTURE THE NET IMPACTS ON GNP DUE

TO EMPLOYMENT AND PROFITABILITY CHANGES IN THE SOLAR RELATED INDUSTRIES
AND FUEL RELATED INDUSTRIES.

OUR ANALYSIS IS LIMITED TO THE QiRECT FINANCIAL FACTORS WHERE THE COST TO THE
FEDERAL TREASURY INCLUDES:

THE DIRECT COST OF THE ENERGY INVESTMENT TAX CREDIT IN THE FIRST YEAR
TAX DEDUCTIONS FOR DEPRECIATION OVER FIVE YEARS

TAX DEDUCTIONS FOR INTEREST OVER THE PERIOD THAT THE SYSTEM IS FINANCED
TAX DEDUCTIONS FOR C&M OVER THE LIFE OF THE SYSTEM

" LOWER TAX DEDUCTIONS FOR CONVENTIONAL FUEL EXPENSES OVER THE LIFE OF THE
SYSTEM. ‘
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ANNUAL TREASURY IMPACT CUMULATIVE BET TREASURY IMPACT
OF IRDUSTRIAL SOLAR INVESTMENT OF INDUSTRIAL SOLAR INVESTMENT
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TREASURY IMPACTS . . .

INSTALLATION SPECIFIC COSTS AND BENEFITS

NEARLY ALL TAX SAVINGS (TREASURY COSTS) OCCUR IN THE FIRST FIVE YEARS

"= TAX CREDIT
-  DEPRECIATION

WHILE SIGNIFICANT FUEL SAVINGS OCCUR OVER THE LIFE OF THE SYSTEM.

THE PRESENT VALUE OF THE NET ANNUAL IMPACT ON THE U.S. TREASURY IS A FUNCTION
OF KEY FINANCIAL AND OPERATING PARAMETERS ~— CAPITAL COST., TAX CREDIT LEVEL.

FUEL SAVINGS VALUE, SYSTEM LIFE., FINANCING, GOVERNMENT DISCOUNT RATE, EFFECTIVE
INCOME TAX RATE.

NET IMPACTS MAY BE POSITIVE OR NEGATIVE DEPENDING UPON THE SPECIFIC VALUES

ASSUMED FOR KEY PARAMETERS. THE PRESENT VALUE OF NET TREASURY IMPACTS BECOME
MORE POSITIVE AS: ’

- SOLAR CAPITAL COST DECLINES
- VALUE OF FUEL SAVINGS INCREASES
- GOVERNMENT DISCOUNT RATE DECLINES.
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IMPACT OF 25 PERCENT BUSINESS EMERGY INVESTMENT CREDIT ON THE FEDERAL TREASURY
FOR SYSTEMS INSTALLED IN 1985 AND 1930
(MILLION 1983 DOLLARS)

REAL ENERGY PRESENT VALUE PRESENT VALUE
START-UP PRICE DIRECT COST OF OF TOTAL OF TOTAL PRESENT VALUE
BATE ESCALATION 25% TAX CREDIT REVENUE LOSS® REVERUE GAIN® OF BET IMPACT*
1985 % $ 84 $ 277 $ 128 - $151
2% $105 $ 347 $ 365 -$ 42
1990 0% $175 $ 573 $ 383 - =$186
% $365 $1203 $1795 +4592

*DISCOUNT RATE = 7%. AS REQUIRED BY OMS.
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TREASURY IMPACTE . . .

TOTAL BUSINESS ENERGY INVESTMENT CREDIT COSTS TO THE TREASURY

] FROM THE OUTSET., TREASURY GAINS FROM REDUCED CONVENTIONAL FUEL COST DEDUCTIONS

WILL PARTIALLY OFFSET THE COST OF THE TAX CREDIT FOR INDUSTRIAL AND ELECTRICITY
GENERATING SOLAR/WIND SYSTEMS,

] BY 1990, LOWER SOLAR AND WIND CAPITAL COSTS AND HIGHER CONVENTIONAL FUEL PRICES
MAY RESULT IN A NET GAIN TO THE TREASURY. THIS REFLECTS THE FACT THAT TOTAL
LIFE CYCLE TREASURY IMPACTS BECOME MORE POSITIVE AS THE ECONOMIC ATTRACTIVENESS
OF INDIVIDUAL SOLAR AND WIND SYSTEMS IMPROVES.
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IMPACT OF 40 PERCENT RESIDENTIAL ENERGY TAX CREDIT ON THE FEDERAL TREASURY FOR
SYSTEMS INSTALLED 1% 1985 AND 1930
(MILLION 13983 DOLLARS)

START-UP REAL ENERGY DIRECT COST OF PRESENT VALUE OF
DATE PRICE ESCALATION 40% TAX CREDIT NET HMPACT®

1985 % $363 4351
% 4358 — 8418
19% 8% s401 —sane
» +648 —4148

*BISCOURT RATE = T7%. AS REQUIRED BY OMB.
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TREASURY IMPACTS . . .

TOTAL RESIDENTIAL ENERGY TAX CREDIT COSTS TO THE TREASURY

TAX CREDITS FOR RESIDENTIAL SYSTEMS., ALONG WITH THE BUSINESS ENERGY INVESTMENT
CREDIT., PROVIDE NUMEROUS BENEFITS, INCLUDING:

- CREATION OF EMPLOYMENT OPPORTUNITIES
- REDUCTION IN OIL IMPORTS
- DEVELOPMENT OF EXPORT INDUSTRY CAPABILITY.

HOWEVER, RESIDENTIAL TAX CREDITS DO NOT PROVIDE THE TREASURY WITH OFFSETTING
REVENUES, AS DOES THE BUSINESS ENERGY INVESTMENT CREDIT,

IF WAGES CONTINUE TO ACCOUNT FOR APPROXIMATELY 40 PERCENT OF THE INSTALLED COST
- OF SOLAR AND WIND SYSTEMS, DOMESTIC RESIDENTIAL SYSTEM MANUFACTURE AND
INSTALLATION WOULD REPRESENT OVER A $1 BILLION INDUSTRY. EMPLOYEES IN THE
SOLAR INDUSTRY CAN., CORRESPONDINGLY., BE EXPECTED TO DOUBLE FROM TODAY'S LEVELS
-~ WHICH HAVE BEEN ESTIMATED TO BE 30,000 170 40.000 WORKERS NATIONWIDE.
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SUMMARY OF IMPLICATIONS

CONTINUING THE TAX CREDIT FOR INVESTMENT IN SOLAR/WIND TECHNOLOGIES WOULD:

e ENHANCE THEIR FINANCIAL ATTRACTIVENESS TO CONSUMERS. RAISING MARKET PENETRATION
AND SUPPORTING THE DEVELOPMENT OF IMPROVED TECHNOLOGIES AT LOWER COST.

] MAINTAIN THE INDUSTRIAL BASE AND RELATED CONSUMER CONFIDENCE NECESSARY FOR
SUCCESSFUL DEPLOYMENT OF SOLAR AND WIND TECHNOLOGIES AS THEY BECOME COST
EFFECTIVE WITHOUT TAX CREDIT SUPPORT

‘0 ENCOURAGE INVESTMENT IN A LABOR-INTENSIVE INDUSTRY WITH PROSPECTS FOR
SIGNIFICANT PRODUCT EXPORT.

L

PROVIDE INSTALLED SOLAR AND WIND ENERGY CAPACITY THAT IS CAPABLE OF REPLACING
THE EQUIVALENT OF 33 MILLION BARRELS OF IMPORVED OIL ANNUALLY BY 1990.

THESE BENEFITS WOULD BE OBTAINED AT MINIMAL PRESENT VALUE COST TO THE GOVERNMENT DUE TO
INCREASED FUTURE REVENUES THAT OFFSET NEAR-TERM COSTS. IN ADDITION, MAINTAINING A

SMALL, VIABLE INDUSTRIAL BASE WILL COMPLEMENT FEDERAL R&D EFFORTS TO DEVELOP FUTURE
GENERATIONS OF SOLAR/WIND TECHNOLOGIES.
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SUMMARY OF ASSUMPTIONS

0O o0 o000Oo

DEBT FINANCING

REAL DEBT INTEREST RATE
REAL DISCOUNT RATE

REAL RETURN ON EQUITY*
MARGINAL TAX RATE

FUEL EFFICIENCY

- ELECTRICITY GENERATION
- PROCESS HEAT GENERATION
- ELECTRICITY APPLICATION
SYSTEM LIFE

REAL CONVENTIOMAL FUEL COST
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REAL RETURN ON EGUITY CORRESPONDS TO THAT RATE REQUIRED BY THIRD PARTY INVESTORS ON
SIMILAR TYPES OF FINANCIAL INVESTMENTS.



SUMMARY OF CAPITAL AND O&M COSTS
FOR SOLAR AND WIND TECHNOLOGIES

(1983 DOLLARS)
TECHNOL DGY/MARKET CAPITAL COST OfM COST
WIND-ELECTRIC $1.750/KM (1983) 2.02 CAPITAL/YEAR

$1.500/7KW (1385)
$1.000/KW (1950)

PHOTOVOLTAIC-ELECTRIC $10.,000/KW (1983)

$8,000/KW (1985)
$4.000/KW (1990)

SOLAR THERMAL~ELECTRIC $7.000/KW (1983) 0.25% CAPITAL/YEAR
$4,800/KW (1985)
$3.700/KW (1990)
SOLAR THERMAL-INDUSTRIAL $1.,100/KWT (1983)

$350/KWT (1985)
$670/KWt (1990)

WIND-RESIDENTIAL $2500/KW (1983)
$2300/KW (1985)
$1875/KM (1990)

ACTIVE SOLAR-RESIDENTIAL $55/F7. (1983) 1.0% CAPITAL/YEAR
$50/F7. (1985)
$40/F7. (1990)

0.1X CAPITAL/YEAR

0.2% CAPITAL/YEAR

SOURCES:

DOE., SOUTHWEST PROJECY
BAH/DOE., SOLAR_CENTRAL RECEIVERS
ADL, THE COST OF FEDERAL TAX CREDIT PROGRAMS

URBAN SYSTEMS, ANALYSIS OF THE IMPACT OF FEDERAL TAX INCENT]VES
B0OOZ., ALL:N & HAMILTON INC,
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ANNUALIZED LIFE CYCLE COST (ALCC) EQUATIONS

N
ALCC (Conv. Fuel) = (CRI-‘1 N)P (1- T)(}_ ) (1+1 if ife.
wWhere:
Pj = the efficiency-adjusted conventional
fuel price in the jth year of system
operation

CRPi N°= capital recovery factor based on system
' owner's discount rate

i = system owner's discount rate

N = lifetime of solar system

capital cost

ALCC (Solar ) = (FCR)
MMBtu/yr
CRF = r
-N
1-¢1+r)

Where r = appropriate discount rate

oLl



FIXED CHARGE RATE FORMULAS FOR DIFFERENT CLASSES OF SYSTEM OWNERS

Ownership Class Fixed Charge Rate Formulas

Annual Capital

Expenses Other Expenses Tax Deductions Investment Tax Credit
Residential TRF, B, +8 (8, +8_+Ff,) 22 |
esidentia + 8,432 +m - 1,{B, +B_+T - = RF - T Ff
(Private Citizen) P ! P 2 F T+ p Pr
Busi TRF, +8 +B_+m T ¢ CRF, ¥
u?(‘::;?’;gration) B By, - Tg(B, * B TR Ad) - ﬁ? CRFg- T rf,
Notes: 1) TCRF

CRF = The weighted average corporate capital recovery factor
For residential ownership, CRF_ = CRF f +CRF (1-f )
P rr i r

For business ownership, CRFB = CRbeb+CRFCfC+CRFdfd

It is assumed that the investment tax credit is taken at the end of the first year of
system operation. Its discounted value is credited against the system's capital cost.

2)

It



GLOSSARY OF 1cRMS USED IN FIXED CHARGE RATE FORMULAS

CRF:

o H
.

[
.

The cepital recovery factor: the uniform periodic payment expressed as
a fraction of the original principal, that will fully repay a loan,
including all interest, in a predetermined number of periods.
CRF., : The capital recovery factor in the case where the interest
: rate is equal to the system owner's discount rate (i).
CRP_f : Annual mortgage payment on the fraction (f.} of a Sl investment
T T  financed through floating a loan.
CRPcf o* Annual payment to holders of common stock issued to finance a
fraction (fc) of a Sl investment.
CR.?pfp: Annual payment to holders of preferred stock issued to finance
a fraction (fd) of'a S1 investment.

CRbeb: Annual payment to holders of bonds issued to finance a fraction

(fb) of a S1 investment.

(JA S

Annualized preset value (PV) of all non-income tax payments (primarily
property taxes), expressed as a fraction of the initial capital investment (CI).

Annualized PV of all insurance premiums, expressed as a fraction of CI.

Annualized PV of all

operating maintenance, and replacement exp
as a fraction of CI.

¢ €XpX d

Annualized PV of all interest deductions, expressed as a fraction of CI.

Annualized PV of depreciation deductions, expressed as a fraction of CI.
System Owner's discount rate.

Tax credit available to a residential owner of a solar svstem expressed as
a fraction of CI.

Tax credit available to a business owner of a solar system expressed as
a fraction of CIX.

Marginal personal income tax rate.

Effective marginal personal income tax rate.
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Senator WaLLop. Dr. Blum. .

STATEMENT OF DR. EDWARD H. BLUM, VICE PRESIDENT, MER.
RILL LYNCH WHITE WELD CAPITAL MARKETS GROUP, WASH.-

INGTON, D.C.

Dr. BuuM. It’s a pleasure to testify this morning to support S.
1305. I head the alternative energy financing group at Merrill
Lynch, and our %'roup has been very active in financing the whole
range of alternative energy technologies.

I would like to summarize today a few points that we have
gained from this experience in the marketplace. We are actively in
the market financing profects in these areas, and have developed a
good feeling for what will or will not go and under what circum-
stances they will and will not go. '

In our experience, the alternate energy credits, the energy tax
credits; ‘have proved both effective and essential. As the context for
this, it's important to realize that investors can choose from a large
menu of investment alternatives. If you want to attract them to
invest in alternative energy, you have to offer them a rate of
return that's considerably higher than what they can get from con-
ventional securities. This is so because alternative energy is per-
ceived as having technology risks. In many cases, the technologies
are not well proved or do not have long experience even when they
are operating. There are uncertainties about future energy prices;
therefore, the return is viewed as being uncertain. And uncertainty
has always demanded a risk premium. And, third, for most of the
project investments, the forms through which they must be operat-
ed to satisfy the Tax Codes, such as limited limited partnerships,
are illiquid. They cannot readily be sold. And as a result, investors
demand a premium—for all of these features.

In the current market, A-rated, 30-year, tax-exempt bonds, for
example, are today yielding about 10 percent. Our f‘indinﬁ1 is that
the alternative energy investments have to offer somewhere be-
tween 20 to 30 percent after-tax to compete effectively against
these attractive, conservative liquid investments.

The higher rates, the hifher end of that scale, are generally
needed for the newer technologies, those perceived to be riskier.

The value of the energy tax credit is to augment the after-tax
rate of return. And in that, it’s the key to transforming into sale-
able investments projects that are narrowly economic. Many of
them, for example, without the energy tax credit can offer rates of
return in the range of roughly 12 to 15 percent after tax, which is
roughly the median return on equity for the top 1,000 U.S. firms.
Such a return is very competitive with the overall U.S. economy,
but it’s not good enough to attract the necessary risk capital.

The energy tax credit plays, therefore, a catalytic role—trans-
forming something which is basically economic into something
which can attract risk capital. :

It is important to realize in looking at the effects that the energy
credit has had so far that the development of a new industry takes
time. You need research and development. You need tooling. You
need manufacturing, project development, installation, and finally
operation. So what we are now seeing is the emergence of effects

24-808 0 ~ 84 ~ 12



174

the credit began stimulating in 1979. Last year, for example, the
wind industry—which really began responding aggressively to the
Energy Tax Act of 1978, and then later on the Windfall Profits Tax
Act of 1980, which augmented the credit—finally got to the point
where the tooling was done, the manufacturing was ready, the ma-
chines were rolling off the line, and they were getting installed.

So whereas in June 1982, there were few wind projects installed,
last year over $200 million in projects were installed. Reportedly
over $150 million more is in the nancing pipeline now, and the
industry was moving quite rapidly. This has occurred heavily in
California, where there are additional State benefits augmenting
the ETC to make a total of about a 80-percent energy tax credit
effectively after tax. ‘

What's also happening in the wind business, just to take that as
an example, is that we are seeing new wind turbines being devel-
oped. We are seeir&g larger sizes coming into the market that were
not there before. We are seeing that the tax credit is serving as a
driving force for technology development. New technologies, a
major part of the logic that helped create the energy credit in the
first place are, in fact, being realized. This development would not
have occurred without the ETC, and it is occurring with it.

The prospects look very good, as one extrapolates from the expe-
rience to date, that we will have a cost-effective industry that can
survive without the energy tax credits sometime in the next §
years. But it will not occur in the next 2 years, which is the time
that is left on the current credit.

It's important to realize also—since the IRS has argued to the
contrary—that at realistic rates of return the energy credit makes
the aftertax return of renewable energy investments basically di-
rectly equivalent to that of expensing under current tax law. I
have some numbers for that in my written text—let me just give
two numbers. One is that for individuals—who are buying almost
all the projects that are offered today—at the discount rates that
are necessary to do the financing today, the investment credit and
the energy credit and the ACRS, taking into account TEFRA, add
ug to 51 percent of the value of the equipment. Expensing would be
50 percent. That's a direct balance. Without the energy credit the
equipment receives only 36 percent.

One should also take into account the fact that limited partner-
ships, which are the structures through which these things are
done, under the tax law cannot take all the depreciation at the
time the project goes into service, but must simply initiate the de-
preciation. Thus there is effectively a 6-month lag in being able to
use depreciation. With this consideration, the net present value
after tax to a limited partner is only 48.8 percent even with. the
energy tax credit, whereas expensing would be 50 percent. '

Therefore, in- fact, even with the energy credit at its current
level, the net present value after tax of the ITC, the ETC, and the
ACRS depreciation, is less than that of expensing. Treasury’s argu-
ment is unrealistic in that it does not recognize or acknowiedge the
rates of return that are necessary in the market today.

To summarize, then, the energy tax credit works effectively
through the free market. It has been fostering technology develop-
ment and use in this field. It is very important to continue it for
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U.S. energy security and economic development in the high tech-
nology area.

Thank you.

Senator WaLLop. Thank you veg much.

[The prepared statement of Dr. Blum follows:]
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TESTIMONY OF DR. EDWARD H. BLUM
VICE PRESIDENT & EXECUTIVE DIRECTOR
ALTERNATIVE ENERGY FINANCING
MERRILL LYNCH WHITE WELD CAPITAL MARKETS GROUP
BEFORE THE SUBCOMMITTEE ON ENERGY & AGRICULTURAL TAXATION
COMMITTEE ON FINANCE
U.5., SENATE

JuLy 18, 1983

Mr. Chairman and Members of the Committees it is a pleasure to
appear before you this morning to testify in support of 8.1305

and related legislation to extend the business energy tax credits

for energy technologies,

My name is Edward H. Blum, I am a Vice President of Merrill
Lynch, ©Pierce, Fenner & 8mith and Executive Director of
Alternative Energy Pinancing in the Merrill Lynch White Weld
Capital Markets Group, the investment banking arm of Merrill
Lynch. My colleagues and I are actively financing the
development and use of a wide range of alternative energy
technologies, including solar, wind, geothermal, hydroelectric,

cogeneration and biomass.

In our experience to date, the business energy -tax credits have
proven effective and essential. I would like to share this
experience with you, provide some illustrative numbers and
.details, and address some of the substantive issues raised about

extending the tax credits in the debate thus far.
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RENEWABLE ENERGY MARKETPLACE

I would like to begin by noting a few key points about the
marketplace for renewable and cogenerated energy. These outline

the context within which financing must take place.

Pirst, it 48 worth emphasizing that conventional forms of
renewable energy are already important in the Bnited States
economy, and that less conventional forms hold the potential of
supplying very large quantities of energy in the U.8., and abroad
by the end of this century. Official statistics do not
adeqguately cover renewable energy. But generally accepted
estimates are that wood and hydroelectricity together now
contribute the equivalent of roughly 2.5 million barrels of oil
per day, over six percent of total U.8., energy use, with much
smaller but rapidly growing contributions from geothermal, wind
and direct uses of solar energy. Estimates of future use vary
widely., The potential, however, is clearly large. Many studies
show the possibility that renewable sources might provide over
20% of the total U.S8. energy supply, and even larger percentages
of the supply for countries less well endowed with oil, gas,

coal, oil shale, and uranium,

How extensively renewable energy technologies are and will be
used is Jlargely determined by the quality of the technologies
(that 18, their ability to convert natural energy into useful
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forms reliably and effectively) and by competitive economics. An
important dimension of quality is aucceos!ull experience. Many
renevable energy technologies are new and rapidly improving, with
some but still limited experience to date, 1little of it as yet
well documented. As a result, investors still see them as risky.
To move them into the marketplace, especially in the absence of
an independent testing or verification program, thus requires
offering 1;;eatora a "risk-premium® ~-- a rate of return higher

than that available on more conventional investments.

This relation between risk and reward is well established and
very clear in the bond markets, where the rating agencies
evaluate and attempt to quantify risk into specific categories,
- Por example, on July 13, 1983, the prices of 30-year Treasury
bonds provided investors a return of 11.42%, but new 30-year
electric utility bonds rated Aaa (the best rating) had to be
priced to offer interest rates of 12.4% to 12.558; new 30~-year
electric utility bonds rated Baa (the lowest investment-grade
rating) had to offer 13.15% to 13.65% to attract buyers.

Investments invoiving new technologies are not generally rated so
formally, But investors' perceptions and demands for higher
returns to offset perceived risks are quite similar., The
.principal difference is that the returns they demand for risky

project financings are much higher than those for rated bonds.
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Second, it is worth noting that, despite moves toward
deregulation, the overall market for energy is not perceived to
be a free marketplace. Internationally, oil prices are still
influenced by third-world and Soviet Union production decisions.
This 4influence is not as great now as it has been in the past,
But the recent wide swings in oil prices and the considerable
uncertainty about future prices add to the sense of risk and
complicate and  hinder decisions about alternative energy
supplies, Domestically, producers of traditional fuels (e.g.,
oil, gas, coal and uranium) have obtained tax treatment for the
costs of extraction and for depletion that continues to be
important in stimulating production and in obtaining the needed
capital. Pederal and State regulation continue to control the
prices of natural gas and electricity.
< <

Moreover, expenditures for fuels used in business constitute
operating costs, deductible from revenues in computing income
taxes. Renewable energy sources are generally not purchagsed from
someone else. Capturing the river, the wind or direct solar
energy substitutes capital investment for the continuing expense
of fuel. Tax incentives for renewabli energy capital investments

provide equitable balance, partly offsetting the tax advantage

of fuel expensing.
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FINANCING EXPERIENCE

The business energy tax credit (ETC) was originally enacted in
November, 1978, and the current renewable ETC dates from mid-
1980, . Substantial projects take over two years to conceive,
Jdesign and build. And technologies not previously in widespread
use often require several years to evolve through research and
development (R&D) into the marketplace. Therefore, the impact of

) the business renewable energy tax credit is becoming visible only

novw.

The growth of the wind industry during 1982 and the first half of
1983 {llustrates this important point. Following the Energy Tax
Act of 1978, many firms began extensive R&¢D to improve ‘then~
existing windturbines, By 1981, several firms had begun to build
production facilities; others began production in 1982. During
the same period, several states with good wind resources
implemented the Public Utilities Regulatory Policy Act (PURPA),
also enacted in November 1978, in ways that encouraged so-called

third-party financing through independent power producers.

By late 1981, a few wind farms began to be installed. By early
1982, the financial community began to be educated in this new
"area, and substantial installations were b?gun. For several
reasons -- the good wind resources, a public utilities commission

with a favorable policy toward renewable energy, cooperative
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utilities with relatively high "avoided costs,” and state tax
benefits augmenting the ETC -~ much of this development occurred
in California, Development became o vigorous, for example, that
in Kern County, California, wind farms were the primary

construction activity and employer during 1982,

Before June 1982, virtually no wind project financing had been
done by any investment or commercial bank. 8ince then, Merrill
Lynch alone has raised over $80 million in equity for wind
projects totalling over $130 million, Entrepreneurs and other
investment banks have raised at least another $50 million for
wind projects totalling over $70 million, also during the past 14
months., Over $150 million more such financing is reportedly now

in the financing pipeline.

‘ <

The period between initial enactment of the tax credits and the
takeoff of this industry represents an unavoidable incubation
period. Time is always essential to develop a technology to the
point where it is commercially acceptable, and to complete the

contractual arrangments needed for successful project financing.

All this activity ;n California is a direct consequence of the
ETC and of the corresponding California solar and wind business
energy tax credit which (net of Federal taxes on the reduced
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state tax liability) is worth 12.5 percent to an individual
investor. These combined tax credits are equivalent to a Federal
credit of 27.5 percent; state depreciation increases the total
tax benefits to the equivalent of a 30 percent Federal tax
credit, Together, the Federal and state tax incentives are
fostering the growth of what many expect to be a substantial
industry. This industry is growing as a result of the ETC, and
would definitely not hava|g:own without it.

One might reasonably ask: Can it be a healthy industry, one that
will survive, if it needs such large stimuli to get started? The
answer, thus far at least, appears to be "Yes," Even over the
past 14 months, those of us active in the field have observed

notable improvements in performance and cost-efficiency.

As production runs lengthen, costs are decreasing. As installed
windturbines accumulate experience, designs are being improved to
enhance performance., And, having learned from producing and
operating this first generavion of modern, commercial
windturbines, engineers are now scaling up. Baving become
comfortable with 25, 50, and 75~-kilowatt machines, they are now
beginning to build 100, 150, 200, 350, and 500-kilowatt machines

at costs and with performance that would not have been possible a

_short time ago.
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These new machines, and the multi-megawatt windturbines on which
work is underway, represent major steps forward. In the real
world of medium-to-large ‘scale hardware, progress does not occur
overnight, however. Tooling, manufacturing, financing,
installation, and operation take time. It has taken four years
to reach today's state. And it is likely to be another four years
or 80 before enough new machines are installed and enough
experience 18 accumulated with them to permit the next steps to
fully commercial machines sufficiently inexpensive and well

proved to be financed without the energy tax credit,

The substantial R&D and manufacturing investments needed to
attain this point are not likely to be made, however, unless the
market for both the intermediate and longer-term products appears
likely to be vigorous enough to make the investments worthwhile,
In the absenc® of sizeable increases in energy prices, which few
of us would welcome, extending the BTC is important to sustaining

this favorable and vital market climate.
ENERGY TAX CRZDIT EFFECTS

As this detailed example illustrates, the impact of the business
renewable energy tax credit is already significant, and 1is
becoming increasingly so. It has proved effective and easential
in the financing of economically attractive projects in biomass
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{e.g., wood and waste fired cogeneration), geothermal energy, and
wind energy. And it is a key element of financings being
developed for these areas, for low-head hydroelectricity, and for
solar process heat and solar-powered electricity generation, FPor
these financings, tha energy fax credit helps transform projects
that are merely economic and competitive with oil into ones that
have xeturns high snough to attrxact the necessary risk capital.

By helping renewable energy investments to attract risk capital,
the ETC has also helped create a "market pull®" for private
tuhding of research and development. The expectation that there
will be an active market for the ultimate products stimulates
well-established £firms, young eatrepreneurial companies, and
venture capital sources to invest in improved products that will
be more competitive and might capture signiticant market share.
Evidence of this is the rapid progress being made in wind
turbines, in coal-fired cogeneration, in bottoming-cycle low-
tempozatureédiftotonce electric power generation, parabolic
trough and dish and fresnel lens high-temperature solar

collectors, and in photovoltaics.

8ome of the developments have benefitted f£rom Federal R&D
support. But much of the most recent progress with which I am
.tamiliaz stems from private investment attracted by the prospect
of a large market, If that market remains strong and continues

to grow, investors who have supported successful developments can
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earn the rewards that will repay them for the substantial risk

they have taken and continue to take.

I would like to illustrate the value and importance of the BTC
using figures from specific renewable energy projects we have
financed or analyzed for financing., To clarify the terms and
concepts, I would like first to describe briefly how renewable
energy projects are typically financed and what returns are

needed in today's financial markets.

Broadly speaking, projects are financed with two general types of
funds:

Dabt: money loaned to the project's owners at
determined (though not necessarily tiied)
rates of interest, with a determined schedule
for repayment. The loan is typically secured
by credit~worthy guarantees and/or
collateral.

Bauitys risk capital invested for a share of the
project ownership. Repayment is not
guaranteed; the investor can lose most of his
money if the project fails. Return on
investment is achieved through the tax
benefits accruing to the project's owners
plus the operating profits left after paying

\
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expenses and the principal and interest owed

on the debt.

Although interest rates are still) relatively high, some debt can
generally be obtained for a sufficiently attractive and credit-
worthy project. Projects viewed as particularly risky -- perhaps
because their technology 4is new and untried, because they are
large, or because their economic returns depend too greatly on
governmental actions -- may not be able to obtain debt without

guarantees by creditworthy entities,

To obtain equity or risk capital for an energy project today
entails competing for investors' funds with a wide range of
alternative equi.y investments., Within a corporation, a project
nust mesh with overall corporate strategy and compete with other
investments open to the firm. Por passive investors,
institutions or individuals, the project must offer rewards at
least as attractive as those available from more conventional

investments, and commensurate with the perceived risks.

Today, very high returns can be obtained on relatively conserva~
tive and liquid investments; for example, thirty-year A-rated
tax-exempt bonds aie yielding over 108. Most project equity
_investments are comparatively illiquid., S8ale of ownerghip inter-
ast before the end of the five-year vesting period for investment

and energy tax credits can have adverse tax consequences, and
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limited partnership interests in general cannot be freely traded.
Add to these considerations investors' concerns about the course
of future energy prices, and the risk premium noted earlier. As
a result, ve find that Lo attract squity investors today. a sound
fenewable snergy project must offsr A minimun probable rats of
return on eqQuity batween 20% and 308 after-fax, and have the
possibility that the return could go even higher. (This rate of
return is an average annual return over a project's life.) Pro-
Jjects with better established technologies, such as hydroelectric
or gas-fired cogeneration, can generally be priced to yleld rates
of return at the lower end of this range; those with newer tech-
nologies tend to require the upper end of the range. In this
market environment, the business energy tax credit is a vital
element in attracting equity capital for renewable energy pro=-

jects,

Recently, for example, we raisad over $40 million in equity for a
series of wind projects (totalling over 40 megawatts) to be
conltrucéed in Northern California, The windturbines being used
have been operating successfully for over a year and the project
management and economics were quite attractive. Based on
reasonable estimates of future electricity "avoided costs" in
that area, our projections showed a likely return on equity
pationally in the range of 238 to 308 after-tax, including the
benefits of the ETC, The project equity sold well. Without the
ETC, the return on equity with the same projections (adapting the
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£inancing structure to the different benefit schedule) would have
been only 14% to 158 after-tax. With this lower rate of return,
the project equity would not have been an attractive investment;
I doubt that investors would have purchased the equity interests,

and the projects would not have been financed.

One might argue that, if the return were not high enough without
the BTC, then perforce the project must not be competitively
economic and should not be built -- that it 'would divert
resources from potentially more profitable ventures. This
atqumont{ however, ignores the realities of the marketplace. As
we¢ noted earlier, the market today requires a premium rate of
return on equity. The project would have a better rate of return
than much of American industry, and thus would be a worthwhile
investment for the nation. According to "Forbes" 1983 Annual
Raport on American Industry, for example, a return on equity of
148 to 15% would be at the median for the largest 1,000 firms in
the United States and near the median 5~year average ;cturn on
equity for the energy industry. Moreover, over its life, the
project is expected to yield for the Treasury much more in tax

revenues than the cost to the Treasury of the tax credits.

To obtain the necessary rate of return in other projects ~- where
.the technology is still new and/or production has just begun, 80
that costs are still high -- both the Pederal ETC and a large
state tax credit (luoh as that in California) have proved
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essential, FPor example, a very attractive project to convert
solar energy to electricity that we have analyzed in great detail
shows a rate of return in California of roughly 30% after-tax;
this rate is what will be needed to finance it since the

technology is new.

Outside of the very few states having comparable credits, its
return with the current ETC falls to roughly 13% after-tax ==
higher than Treasury's borrowing rate, but too low to be financed
in today's market. Increasing the Pederal ETC to 25% for such
projects would enable them to be financed in every state having
good sunshine ~-- including, for example, Wyoming, Kansas, Oregon,

Louisiana, Texas, and Hawaii, to name only a few.

This solar technology merits this kind of launching assistance.
As components are produced in quantity, the costs should decline
significantly, attaining 1levels by 1987-88 that should be
financeable without even the 158 ETC. It would then be able to
be used everywhere without further assistnce ~~ but it cannot

cross the mountain to reach this valley without ETC assistance at

the beginning,

In light of these market realities, the use of a 10% discount
rate in calculations concerning the ETC by the Department of the
Treasury (in well=-publicized correspondence to the Congress) is

quite unrealistic, The traditional threshhold (or "hurdle®) rate

24-808 0 - 84 - 13



190

used by corporations to assess investments was 158 after-tax,
when inflation was low. Today that rate is more typically 208 to

258. And for alternative energy investment, as we have noted,

308 is realistic today.

Let ue thus redo Treasury's calculation using 308 after~tax as

the standard:

(a)

(b)

()

The net present value after~tax of the regular
investment tax credit (ITC) is 10%;

The net present value after-tax of the Accelerated
Cost Recovery 8ystem (ACRS) S-year depreciation
deductions, with the TEFRA adjustment for the 17TC,
is  26.77% for corporations and 29.10%8 for

individuals.,
Without the BTC, we thus have the following

inequitable results:

TABLE 1t NET PRESENT VALOE APTER-TAX MITHOUT ETC

Corporations
Individuals

IIC & ACRB EXPENSING
36.77% 46%
39.10% 508

_Nov let us consider the results with the 158 ETC, again with 30%

after-tax as the standard:



(a)

(b)

(c)

renewable
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The net present value after-tax of the ITC and ETC
together is 25%;

The net present value after-tax of the ACRS 5-year
depreciation deductions, with the TEFRA adjustment
for the ITC and ETC, is 24.66% for corporations and
26,808 for. individuals, If the individuals are
investing in a limited partnership, under current
tax law the partnership's business is assumed to
begin only when the project is placed in service,
8o that only a prorata share of the ACRS
depreciation is available in the initial year. In
this case (which btobably is the most common case
for renewable energy financing today), the net
present value after-tax of the ACRS depreciation is

.only 23.30 percent.
With the ETC, we thus have the following results:

TABLE 2: NET PRESENT VALUE AFTER-TAX WITHR ETC

IIC + EIC + ACRS EXPENSING
Corporations 49.66% 46%
Individuals 51.80% - 50%
Individuals in
Limited Partnetsh{p 48.30% 50%

As Table 1 and 2 clearly show, the business energy tax credit is
vital to providing a balanced and equitable tax environment for

energy. Extending it to 1990 will help maintain that

\
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balance and equitable treatment in the financial markets through
the next critical stage of these important technologies'

development.,

PUTURE MARKETS

~Subahantia1 investments are now being made in R&D for renewable
energy technologies -- such as solar thermal, photovoltaics, and
larger wind turbines =-- that should come to market over the next
three to six years. And in several technologies, some companies
are considering building expensive production lines that could
significantly reduce costs. Increasingly, the private sector is
investing in these key steps for renewable energy technologies,

But it is doing so with the expectation that a worthwhile market
will be there.

The ETC 18 important to assuring that market, and thus to
ensuring that these firms will £ind it attractive to make and to
continue these R&D investments. Especially with the major
:eductiony in Department of Energy R&D funding, such continued
private investment is critical. BExtending to 1990 the current
1985 expiration date for the ETC, and perhaps augmenting the ETC
for newer technologies, would provide the kind of investment

.certainty that the Administration has eloquently argued is 8o

critical in other areas.
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To add a quantitative dimension, I would like to offer an
illuntrative example from studies we have done for photovoltaics.
As you know, photovoltaics are widely felt to be one of the most
promising renewable energy technologies, with a potential world-
wide market approaching several hundred billion dollars. Several
of our clients, and others active in photovoltaics, estimate that
they can achieve by 1985-1987 photovoltaic systems installed
costs of roughly $2.00 per peak-watt of capacity. Such a systen
cost might include panels costing $0.50 per peak-watt, achieved
through large-scale production, and "balance of systems" costing
roughly $1.50 per peak-watt, achieved by simplification and
serious cost reduction, Such a aystem, financed relatively
conservatively, could achieve the risk rates of return required

today with the aid of the ETC,

<

Consider a system with such a cost, installed in a very sunny
area that yields 2.5 kilowatt hours annually per peak-watt of
capaéity, financed by institutional or corporate investors with
608 equity and 40% debt (with a term of 15 years at 15% fixed-
rate interest)., Although some forecasts are higher, assume that
the price paid for the system'é electricity increases 5% per
year. We tabulate the electricity price needed in the first year

to yield the investors a 25% rate of return on equity after-tax.

The following table shows the value of the ETC for the current

"' TEFRA-adjusted ACRS depreciation schedule:
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TABLE 3: ELECTRICITY PRICE (cents per kwh)
- Hith the ETC HWithout the EIC

7.6 11.4

As this table shows, extending the ETC would help ensure that
electricity from photovoltaic systems would be competitive with
electricity from other sources in most parts of the United States
by the mid-to-late 1980's, It would thereby help to hold down
increases in electricity prices across sunny parts of the nation

and reduce costs to consumers for whom photovoltaics would become

the preferred supply.

The impact of the ETC is quite significant, It is worth, for
systems having a ratio of total cost to annual power production
in the range of $0.70 to §1.50 per annual kilowatt-hour (this
example used $2,00 per 2.5 kwh or $0.80 per kwh), roughly $0.04
to $0.08 per kilowatt hour. By helping to build a substantial
U.8. market for photovoltaics in the mid-1980's, it would assist
U.S. companies to establish a solid production base from which to
compete effectively with heavily subsidized Japanese photovoltaic

activities in the world market.

FINANCING VALUE

The ETC is so important in equity financing for two main reasons.

Pirst, it can be taken by investors in the year the renewable
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energy equipment is placed in service, For equipment taking over
two years to build, it can be taken on a progress basis. It thus
is not diminished by the high discount rates investors apply
today, and retains a substantial net present value. Depreciation
allowances, Bpreéd over five years or more, are (as the numbers

displayed earlier show) not valued by investors at anywhere near

their face value,

Second, a tax credit, unlike a deduction such as the depreciation
allowance, does not depend for its value on the marginal tax rate
the investor pays. The ETC is worth as much to a small business
paying a lower tax rate as it is to a corporation paying the full
468 rate at the margin. It is also worth as much to an
individual investor not in the top tax bracket who has funds to

invest, as it is to someone paying the top rate of 50%.

The energy tax credit could also be valuable to the natural
custoners and users of renewable energy -- the utilities, who
under current tax law cannot obtain it. PURPA permits utilities
to own less than fifty percent of alternative energy projects
without jeopardizing the projects' unregulated status. These
unregulated, independent power projects are not guaranteed rates
of return. And, in at least several states, the utility
investment in these unregulated projects is not included in the

rate base and tax benefits received by the utility need not be
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passed directly to ratepayers.

Yet, it is widely felt that utilitios participating in these
projects are rdot or will not be eligible to receive the BETC (and
may need to take 15-year ACRS depreciation rather than the more
favorable 5-year treatment). c1ar1fyin; this status or amending
the Code, if - needed, would open for alternative energy
potentially significant investments and participation by
utilities. I suggest for your consideration making the ETC and
S-year ACRS depreciation available to utilities that (a)
participate as minority owners in projects or ventures that would
not be considered public utility property if the utility were not
involved, or are not considered public utility property for the
non-utility participants, and/or (b) own projects through
unregulated subsidiaries or other means not regulated on a rate-

of-return basis, where the tax benefits will be left in the

project to improve its economics.

CONCLUSION

At its current level, the business eneryy tax credit is quite
important for the financing of renewable energy projects, as I
hope the examples presented have helped to show. To continue the
stimulus for market-driven, private sector 1nvestmen£ in
':enewable energy R&D, and to continue the increasing pace of
renewable energy development and use, extending and perhaps

increasing the ETC would be a national investment offering very

substantial returns.

Thank you very much. I will be pleased to answer any questions

the committee may have.
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Senator WaLLopr. Mr. Huyck. Is that the correct pronunciation?

STATEMENT OF PHILIP HUYCK, FINANCIAL CONSULTANT, FIRST
BOSTON CORP., NEW YORK, N.Y,

Mr. Huyck. It is, indeed. Thank you, and congratulations. It's
rare that anyone gets it on the first try.

Senator WALLoP. I hit one or two once in a while.

Mr. Huyck. That's right. We all get lucky.

I would reiterate much of what Ed has said. To the extent there
is a difference in perspective, it is that First Boston is an invest-
ment bank compared to Merrill Lynch’s large retail house. Our ori-
entation is more institutional than——

Senator WaLLopr. Could you just bring that microphone a little
bit closer. They are so directional.

Mr. Huvck. Is that better?

Senator WaLLop. That’s better. Thank you.

Mr. Huyck. So our perspective is perhaps more institutional
than Merrill Lynch’s might be. And that is a different perspective
on the issues that we are talking about.

In a sense, an investment banker makes a peculiar witness be-
cause of the neutrality of the capital markets. In theory we should
simply sit back and see what investment opportunities are present-
ed to us. And there is no reason to advocate one over the other.
But there is at least a closet enthusiasm among certain constituen-
cies in this area to see these things on a policy basis go ahead and
become commercially viable.

You asked the question earlier couldn’t the project have been fi-
nanced on a commercial basis, on a competitive basis. That’s, of
course, the question that underlies the entire renewable energy
area. As was alluded to several times earlier, capital markets are
neutral. That's their major virtue: the discipline they impose on
the investment process.

In order for projects to compete both internally for the allocation
of funds within major industrial corporations and externeally in the
capital markets whether for equity through a limited pertnership,
institutional equity, debt from banks or major insurance compa-
nies, they have to be able to hold their own against alternative in-
vestment opportunities.

That decision process takes place in the context of a risk/reward
analysis. What we are talking about largely is a tradeoff between
capital costs, that is, an upfront expenditure versus operating costs,
a delayed eernditure‘ And that analysis takes place in the context
of all the risk elements in a project. .

Unfortunately, we tend in our culture and in our financial insti-
tutions to have a very high discount factor. And the instability in
the various elements that you use in your calculations has led to
an even higher degree of skepticism that the benefits that might
mature later in exchange for this upfront commitment will ever
materialize.

That means in this context that the energy tax credits which are
to a large extent an upfront realization, a levelizing of the playing
field to some extent, have a dramatic impact in the investment de-
cision process in the institutional context.
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The tax credits themselves over the last few years in our discus-
sions with institutions have been as much a part of the problem as
a part of the solution because of their instability and unpredictabil-
ity. Any investment decision usually includes a worst case scenario,
a kind of institutionalized Murphy’s law where people assume that
certain benefits will not mature, prices won't rise, costs will over-
run. And as you insert the questions about the availability of the
tax credits, particularly with their expiration or during any efforts
to terminate them prematurely, as you insert that into the equa-
tion the multiplier effect is very dramatic and leads to the delay of
investment decisions by institutions who were on the verge of a
positive commitment.

So I would encourage you to consider positively the proposed leg-
islation. It adds an element of stability to what has been an other-
wise tragically unstable decisionmaking environment, and could
make a major contribution to an institutional commitment to this
arfg that I think would have significant implications for energy
policy.

Thank you.

Senator WaLLor. Thank you very much.

[The prepared statement of Mr. Huyck follows:]
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Susmary

Extension and expansion of energy tax credits as projected in the
Renewable Energy Tax Incentive Act of 1983 will be o significant element in
the preservation and development of a viable renewadble energy industry.

Energy tax credits are not in themselves s sufficient condition for
the development of a visble renewsble energy industry, but they can
legitimstely be termed a necessary condition for many investment decisions.

The renewable energy industry is st a very delicate point in its
development. The present expiration dates of the energy tax credits pose in
many contexts a genuine problem for an institutional investor. 1If certain
delays occur in completion of the project, s not uncommon occurrence, the
investor runs the risk that the tax credits may be lost. This very risk is
having a chilling effect on investment commitments to renewable energy. The
proposed legislation serves two useful purposes. First, it helps stebilize A
the projected economics of renewable energy projects. Second, it sends a
clear signal that this industry is still viewed as having significant

potential to help solve the country's long-term energy problem despite a

short-term fossil fuel glut.
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Testimony

As an investment banker, I want to be explicit that tax eredits alone
do not determine the investment decision. They are only one of the variadles
in the decision process, but a critical one.

Those of us who are involved in mobilizing capital for projects or
watch the battle for allocstion of capital within our corporate clients are
increasingly concerned about the loss of momentum in the renewable energy
sector. There are several factors that have contributed to this lous of
momentum., The first is that technology never matures as rapidly or smoothly
as one would hope. But in my experience the major problem has been the
extremely volatile environment in which decision mskers have hed to function.
Many assumptions which they made turned out to be questionable. The Public
Utility Regulatory Policies Act of 1978 has taken nearly five years to sort
itself out. Many states still have not fully implemented PURPA, and
negotisting a power purchase contract with a utility is still not in easy
process. In the period during which the renewable industry suffered from the
adversary struggles over PURPA, the accepted wisdom of the value of high
capital cost, low fuel cost power generation has come into question. The
temporary glut of oil and natural gas has led to another interim of energy

overconfidence. History tells us that gluts breed their own shortages, and

thil one is not likely to be an exception. But the sense of urgency that

drove rouowi&lo energy diminishes daily.

[
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The energy tax credits which were to encourage the development of
renewable energy did play their role to some extent. But delays in
implementation and imminent expiration left a very small window. In many
ceases, investors were and are forced to discount the apparent value of the tax
credits. The tax incentives became as much s part of the probles as ghc )
solution. The serious institutional commitment which was in its nascent stage
threstens not to mature. Stability and predictadbility of the tax environment
is extremely important to the risk/reward analysis that accompanies any
fnternal or external investment decision. The proposed legislation would go »
long way to providing that needed stability. Fallure of the legislation will
be an added indication to institutiomal investors that the renewable ares is
one to be forgotten for the time being. And when the next crisis comes, as 't
surely will, we will all recall with regret the missed opportunity to foster
an infant industry that gould have provided at least a pertial solution.

In an unstable environment, flexibility is critical. MNone of us can
say today with total confidence that renewsble energy will be a major factor
in solving the world's energy problems. But the cost of mainteining the

renewable bnor;y option is relatively small, and I do not believe we can

afford to sacrifice it,
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Senator WaLLor. To conclude then that one of the major ele-
ments of stability is simply the extension of time is so somebody
knows that it will exist for at least another 7 years.

Mr. Huyck. I think one of the major elements is an apt choice of
words. One of the major elements is the predictability of it. That it
will exist. So if your unit comes on in January 2, 1986, you haven’t
lost a substantial portion of the economic benefits that you might
accrue to you.

Senator WaLLop. But assume for a moment—and I don’t think
it’s a fair assumgtion, but we can hypothesize—assume that we did ..
just go to straight expensing on all forms of this nature of capital
investment. What does that do, then, to your opening gambit of
saying that the one investment opﬂortunity ought to compete with
gnothe‘;? Would that be harmful, then, to the renewable energy in-

ustry’?

Dr. BLuM. No; I don’t think that it would. I think we would
simply restructure the financing arrangements to account for the
different—as we have many times, as the tax laws changed signifi-
cantly in the past few years—and I think straight expensing, if it
were done appropriately, would be something that I think could be
worked with. -

It would be a slight problem in the sense that as one gets into
many small details—for example, tax credits are not preference
income, losses are, so they are treated differently if you are an in-
dividual. There are some distinctions in terms of the usefulness of
various credits and/or deductions to investors. But those kinds of
details, I'm certain, could be worked out. ,

Senator WaLLop. But I mean a conventional energy project with
paid expensing versus one of these more horizon-oriented ?rojects
might not—I mean the risks might seem more awesome if giving
both of them the same treatment.

Dr. BLuM. The expensing would help in many regards. For exam-
ple, right now there is a long vesting period for the tax credits that
runs 5 years. It was reduced in 1981 from 7 to 5. But that is still
perceived by some as being a risk. There are various recapture pro-
visions that were also enacted in the 1981 tax law that just compli-
cates the whole area of doinf financing. Expensing, to the degree
that it simplifies all that, could very well be attractive.

Senator WaLLop. Well, from the standpoint of the committee,
and from sitting on this side and competing for whatever it is that
is availeble in the way of these things, if the energy tax credits
serve as a catalyst, what amount should that tax credit be to be
effective, yet efficient? And in comparison to other things that are
on the shelf, just narrow it to the field of energy.

Mr. ConwaAy. I think the level of credits and the length of cred-
its, the enhancement and the extension that is embodied in S. 1305
is very well conceived. And that, in our judgment, would represent
the best combination that can be put together right now. Added
one other thing that is not in the bill, and that’s this question of
freeing up the utilities to be real actors in this whole effort.

Dr. BLuM. I would certainly second his statements. It’s clear
from the evidence of watching what has happened in California so
far, and observing why so much occurred there and so little has oc-
curred in so many other States where the resources are at least as
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ﬁood. It is clear, at least at this early stage, that the additional
elp has been from the State tax benefits—half of which is, of
course, offset by Federal taxation—the net effect of which is to in-
crease the ETC to an equivalent of about 30 percent. This extra has
been essential at this early stage of the industrial development.

And were that kind of help available nationally, we would be
seeing, I think, much more occurring in the other States that have
superb resources.

would second Mr. Conway’s advocacy as well to look at some
way to make the ETC available to utilities in selected projects.
There is a great deal of interest in doing so among some utilities.
For example, PURPA allows utilities a share of up to one-half in a
project without upsetting its unrggulated status as a PURPA
prgject, as an independent power producer.
hus, you can have the awkward situation of a project with a
nonutility at 51 percent and a utility at 49 percent, the nonutility
being able to claim the credit and the utility not. It discourages
~utilities from participating in what is otherwise an unregulated
project. It does not have rate-of-return regulation; it is not assured
that they will get a certain return. In such projects, the credits
could be left in the project and not passed throu%h to ratepayers.
And so, the basic arguments advanced in the legislative history for
not allowing ETC or the 5-year depreciation treatment to utilities
do not apply in these cases. It seems to me that if this tax situation
could either be clarified—or, if necessary, amended in the code—it
could open up a sizable source of investment capital, expertise, and
interest from utilities, and would be quite valuable.

Senator WaLLop. We've had to struggle with that—providing a
tax credit which immediately goes into a rate subsidy circumstance
when the public service commission or their equivalent go to work
on it.

That’s been the reason why. Whether it has been a good reason
or not, perhaps you might be able to provide us some additional in-
formation. :

Dr. Buum. Right. There are circumstances where these unregu-
lated, independent power producers—in which, under PURPA, the
utilities can go in up to 50 percent without upsetting unregulated
status as an independent producer—do not have rate of return as-
sured, and do not have tax benefits passed through directly to rate-
payers. In these, the utility should be able to act as any other inde-
pendent power producer. In other projects, the ability would be op-
erating through an unregulated subsidiary. In such projects, the
utilities should have access to the ETC and 5-year ACRS. Not
having such access discourages them quite significantly from par-
tic&gating.

r. ConwAy. We are suggesting that this is appropriate now to
look at this again. And it may be that it is something that ought to
be included in a final bill that would come out of the deliberations
of the Congress. But, in any event, we ought to start thinking the
whole thing through. And Mr. Papay in the next panel that will be
here will address this question in more detail. And I think you
could put any additional questions to him.

I think 5 or 6 years ago there was a general feeling in a kind of
an adversarial context that the utilities might be in the category of
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the enemy. And I don’t think that’s true. I don’t think it was true
then. I don’t think it's true now.

Senator WALLoP. I can recall those things. And, at least as far as
the conversations that I was involved in, that was not the circum-
stance that was driving the decision. And I don’t think it was prob-
ably on the committee. It may have been elsewhere in the Con-
gress.

Mr. Conway. I think that the context of the time when the cred-
its were originally developed, it may be that you did exactly the
right thing. All we are saying is that now a reexamination of this
might be very appropriate.

Mr. Huyck. There are two points. One, to answer your question,
How much is enough? There simply is a spectrum along which
projects present themselves to investors. And all we are trying to
do 18 move the point on that spectrum further along in order to en-
courage a number of these projects which are on the edge of reach-
ing a critical mass in terms of commitment, institutional commit-
ment, over that midline point to some extent.

There is, I'm sorry to say, in our experience, no perfect answer
as to what level is the optimal level for balancing this out. And, in
fact, you probably only know that in retrospect, if at all. But it is
critical that there be some set level, some set of rules that be estab-
lished that people can work into their investment decision, and
then commit their capital. And, so far, that has not been the case.

The other question that has come up is the question of the avail-
ability of the tax benefits for dere%u ated participation. What we
are dealing with, although many-of us have not articulated it di-
rectly, is a shifting in the entire structure of regulated industries,
and the electric utility industry is not alone in that context. And a
lot of the confusion over the tax credit and availability exists be-
cause of the role of electric utilities in potential deregulated elec-
tric generation. Our vocabulary will probably have to adjust to
catch up to that.

But I think it would be very important that, at least in the
g:esent context, that utility participation up to 50 percent—that it

made very clear that with respect to their participation that the
tax benefits are available on a deregulated basis. It's not public
utility property. And they should get the 5-year write off and the
energy tax credits for that half.

The next question, whether you leap that limit to 100 percent
and whether the benefits should be available for 100 percent par-
ticipation, belongs to the next generation of questions. I think that
first generation of questions has not been answered clearly enough
in a lot of people’s minds, And that, also, is posing a problem.

Senator WaLLor. I want to thank you all very much for your tes-
timony this morning. It has been very interesting, and I appreciate
it. It may be that we will want to submit some questions, technical
in nature, to enhance this.

Senator WaLLor. Now, the next is a panel consisting of Mr. Jack-
son Gouraud, vice president, Solar Energy Industries Association,
Washington; Dr. Ted Andersen, president of the American Wind
Energy Association, Washington, D.C.; Mr. Michael J. Zimmer, sec-
retary and general counsel, Cogeneration Coalition, Inc., Washing-

24-808 0 - 84 - 14
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ton, D.C,; Dr. Lawrence Papay, senior vice president, Southern
California Edison Co., Washington, D.C.
Mr. Gouraud.

STATEMENT OF JACKSON GOURAUD, VICE PRESIDENT, SOLAR
ENERGY INDUSTRIES ASSOCIATION, WASHINGTON, D.C.

Mr. Gouraubp. I think the testimony so far has been excellent,
Mr. Chairman. And I think your opening remarks were very good.
If I could just leave two facts in your mind at the end of my testi-
mony, I would be most pleased.

The first is that I don’t believe this industry would survive for 5
minutes without the tax credits, and portions of it will not flourish
or grow without an increase in the credits. The second fact which I
will refer to later in my testimony is that there are a large number
of people being employed by this industry who are basically unem-
ployables. That has not really been dealt with in prior testimony.

I am here as vice president of Solar Energy Industries Associ-
ation, which has over 300 members; as chairman of Servamatic
Solar Systems, one of the largest of the solar companies; and as
former Deputy Under Secretary of Energy with responsibility for

commercialization.
I was very keen to have Booz-Allen & Hamilton do a study for

us. :

The very first point they make, the first bullet in this excellent
study, on page 1 reads: “Without Federal and State energy tax
credits only small niche markets—early adopters and remote appli-
cations—will exist given depressed fuel prices.” And I believe that
that is unquestionably a true statement.

To date the industry has not done too badly. We have 250 manu-
facturers of domestic hot water systems. We employ some 30,000
people. And we produced $600 million worth of goods last year. I'm
talking about Solar. In 1982, more than 550,000 domestic hot water
systems were installed. In the photovoltaic area, I can remember
when I was at the Department of Energy, $100 per peak watt was
the price, and now it’s $5 per peak watt.

Last year, we produced 7 megawatts of photovoltaics in this
country out of an international total market of 12. Manufacturers
of parabolic troughs and thermal systems for processed heat appli-
cations are making market penetrations, with utilities throughout
the country intending to install large solar, thermal systems. And I
must commend Southern California Edison. They have been a spec-
tacular leader in this whole area. '

The credifs have been vital, absolutely vital. Nothing would have
happened without them. None of this would have occurred.

Now, we could have possibly, but not likely, Mr. Chairman,
gotten far.enough along in 5 years, because that’s all the time
we’ve had to have said “OK, we are there; we don’t need your cred-
its any longer.” But that would have been better than any new
technology every launched in this country or anywhere else in the
world. It just plain takes a little time to get your feet on the
ground and to get moving.

And there were some things that stood in our way. The oil glut,
obviously, was a disincentive. The instability question has been dis-
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cussed here already. The severe reduction in Federal research and

development has been a handicap. The Tax Equity and Fiscal Re-

sponsibility Act of 1982, in which the basis adjustment provisions
substantially eroded the value of existing credits, has been a deter-

rent.

So, for these reasons, we aren’t quite as far as we hoped to be.

I, personally, would not want to ever get more than the credits
which we have asked for which you enumerated in your opening
comments. And I don’t see them stretching out for eternity. We
need them extended for just 56 more years.

Now let me just close on this subject of people. We had 3 people
in our company in April of 1979, and in California alone today we
have now 1,078. In my judgment, probably half these people would
not beé able to find employment elsewhere in the private sector of
the United States. This is true. We do mostly residential, small
commercial, multifamily business. This is typical of all the compa-
nies in the domestic hot water end of the business. So I would say
that you really are dealing with a very important social issue. The
President has asked that every company in the country employ one
more person. If you will recall, he said that unemployment would
go away if that happened. Well, this industr{ is making a very val-
iant effort to do so. To continue, we need the Federal tax credit,
not for eternity, just for the timeframes that we requested.

I've had involvement with Southern California Edison, Mr.
Papay’s company, where we are going to put 49 megawatts into
place. This is a thermal application. But, because of the uncertain-
ty of the extension of these credits, it has been difficult to raise
money. I have been authorized by the PeoFle’s Republic of China to
put together a 3-megawatt amorphous silicone photovoltaic plant.
All of these things, Mr. Chairman, need these tax credits. The
need them, and they need them now. I'm %'rateful to you for hold-
ing these meetings and for pushing Senate bill 1305 along. We have

*\a_nomparable bill in the House Ways and Means Committee, under
Mr. Heftel, which deals with the same things.

Thank you.

Senator WaLLop. Thank you, Mr. Gouraud.

[The prepared statement of Mr. Gouraud follows:]
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Mr. Chairman and Members of the Subcommittee:
My name is Jackson Gouraud and I am Vice President of the

Solar Energy Industries Association. I am also the Chairman of

the Board of Servamatic Solar, Inc., a California-based manufacturer

of solar collectors which employs more than 1000 people. Previously,

I had served as Deputy Under Secretary of the Department of Energy.
I appreciate this opportunity to appear before you on behalf of the

Solar Energy Industries Association, a national trade group

representing over 300 companies. With me this morning and seated

.behind this panel is Dr. Joel VWeiss, Chairman of the Association's
Government Relations Committee,and Mr. David Gorin, the new
Executive Vice President of SEIA,

Before addressing the issue of the effect of businass snergy
tax credits and residential tax credits on the solar industry, and
comments on other aspects of the current national solar business,

I would like to provde & brisf summary of facts regarding the

status of various solar technologies which are being utilized by

SEIA-member companies.

Active Solar Heating & Cooling

Approximately 250 collector manufacturer form the core of
the solar heatinq and cooling industry, and are a barometer of in-~
dustry performance. Haterial and component suppliers upstream, and
the distribution and’ installation businesses downstream form the
whole industry. Ultimately, system suppliers will be regarded
as the core of the industry. The companies vary in size from div-~
isions of Fortune 500 firms to small privately held firms, some
with significant market s@aret. The majority however, are small,
with 86 percent of collector companies reporting fewer than fif-

teen employees. The industry is still in its infanéy with high
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high turnover due to low rates of return, acquisitions or failures,
and the relatively low cost of entry.

The industry is highly concentrated. 1In 1982, 13 percent
(8 companies) shipped 83 percent of low-temperature collectors
(typically unglazed plastic), and fourteen percent (34 compaines)
shipped 74 percent of medium temperature collectors. 1In 1981,
medium temperature collector production exceeded low temperature
production for the first time, and now dominates the industry
in dollar value. Leading firms produce $10~25 million in hard-
ware per year.

Gross sales in 1981 totaled over $600 million for active
solar collectors. In 1981, 42 percent of production came from
california companies, and 24 percent from Florida companies. .
California, Arizona, and Florida provided the largest markets.

Cumulative installation of active collectors through 1982

was approximately 550,000 systems. Installations in 1981 reveal

the following applications:

1981 Installations

102,000 Single Family water heaters
25,000 Swimming pool heaters
18,600 Single family space heaters

6,400 Other

152,000 Total Installations

Estimates of energy produced by active systems installed since
1980 equals about 0.01 quads per year. Exports and imports of

active solar hardware are insignificant.
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PHOTOVOLTAICS

Dramatic efficiency improvements and cost reductions have

been achieved in photovoltaic technology in the last decade. Six

basic photovoltaic technologies can now be identified: Single
crystal silicon; semi or polycrystal; silicon ribbon; amorphous
silicon; optical concentrator and advanced thin films.

In the last five to seven years.
0 Single crystal silicon modules have dropped from

$§100/per peak watt (wp) to approximately $5/wp
0 Single crystal cell efficiencies rose from 7% to 15%
© Amorphous silicon cell efficiency rose frcm 1% to 10%

(laboratory)
o Ribbon and polycrystalline cell techr:..ogy now being

introduced
0 Concentrator cells achieved over 206 efficiency in

laboratory
0 Multilayered cells promise 30+% efficiency
According to DOE, nineteen U.S. manufacturers shipped modules
in 1982. Major corporations still have a vital role in innovation
and in commercialization of the technology. Private indus .y in-

vestment in PV from 1972 to 1982 was about $350 million (federal

funding same period, $628 million).
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TWO years ago, U.S., firms accounted for 70% of world-wide sales.
Their portion has slipped to 50%. The industry is characterized
by constant movement forward. Because total turnover is less than
$150 million for hardware and R & D expenditure is so high, the
industry may still be characterized as fragile, but extremely
promising.

The current market is dominated by flat plate crystalline

gsilicon technology (60+% share). U.S. sales growth has been strong:

1979 1980 1981 1982
1.4MwW 3.2MW 4.5MW 6.9MW
The 1982 world market was 9-12 MWp.
U.S. production in 1982, as cited by DOE:

Sectors MWp ]
Residential 0.827 12
Commercial 3,48 S0
Industrial 1.64 24
Agriculture 0.219 3
Other .719 10

Stand alone systems and utility-grid connected independent
power production projects each account for about 45% of the market.
Cost per watt for modules ranges between $5.00~$10.00/wp and the

industry is delivering systems overseas producing power from $.40

to $.70 kwh.
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Two surprising trends:
Residential sector growth has been higher than expected

Large~scale systems built exclusively to sall power to
utilities are being encouraged by various incentives and
ragulations.

For photovoltaics to compete unsubsidized with grid-produced

power, a 10 fold cost reduction will be required.
SOLAR THERMAL

The solar thermal industry consists of about 50 companies in-
volved in the several technologies, They range from small high
technology firms to large aerospace and petroleum companies. In-
dustry has been largely dependent on fedaral funding for R & D.

Three main segments of the industry, troughs, dishes, and
central receivers, are in different commercial development stages.
Two main trough suppliers remain in business and appear on the verge
of commercial success.

The parabolic trough industry has passed through the stage
where the government was its main customer (over 2 million £t2 {n-
gtalled) to a guall leyel of commercial sales ($2-4 million per
year). The industry il just on the verge of selling privately
funded industrial process heat systems, but the market appears
limited to only § to 10 such projects a year. The depreciation
basis adjustment provision in the 1982 tax bill (TEFRA) and de-

clining oil prices have hipdered commercialization.
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The parabolic dish industry (devoted to electric or total
energy systems) is the least advanced commerctally, and highly
dependent on continued government R & D. Neither solar pond or
parabolic dish technology has entered the market in any commercial
sense.

The central receiver companies face complicated problems
ragarding commercialization. Large government support stopped
before a commercial scale plan: was built and the risk and cost
of financing a large scale central receiver plant appears too
high for the private sector to handle without federal aid. The
scale of the technology and vital interest of several utility
companies has led to several %mportant commerciaf«scalq plant
(opera£inq at Barstow) initiatives, but the difficult leap from

10MW pilot plant to a commercial scale plant remains.
PASSIVE SOLAR

Passive solar heating techniques, and space codling techniques,
are well defined. Yet only a very small percentage (estimates
range from less than 1l percent to about S percent) of new housing
is built with passive solar design. Of that percentage, many are
probably "suntempered”, since many builders find this to be a -

)

simple cost-effective approach.
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Since buildings use over a third of the total energy coansumed
in this country, the potential for energy savings in this sector
is great. The potential stimulus to the building industry, if
passive ;olut were to become popular, is also large, since
passive solar in general uses traditional building materials and

tachniques. This accounts for a growing movement in the industry

to promote and develop passive solar.

The barriers to more widespread use of passive solar are not
really technical, since the technology is well-proven. The barriers
tend to be informational: builders do not yet know axactly how to
incorporate the technology, how much it will cost, what the benefits
will be, etc. Since the average hogebuyot is also likely to have
little kno&lcdgc about the advantages of passive solar, builders

do not yet perceive a strong enough market for passive solar in

most areas.

ORIGIN OF TAX CREDITS

Moving the solar industry from research and development of
products to actual marketing pal taken much time and effort. 1In
order té understand the rationale of SEIA's feeling that the
Congress should extend solar tax credits, it would be useful to
focus briefly on the hlstq:y and origin of this legislation.

In reaction to the oil supply disruption of the early 70's

the Congress recognized the nation's need for alternative energy
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sources and established a federal solar energy program. 1In 1978
the first renewable energy tax credits were established as part
of the National Energy Act. These credits were expanded and ex-
tended in 1980 with the passage of the Windfall Profits Tax Act.

A stated purpose of the credits, it should be noted, was to
offset inequities in the tax code which favor fuel consuming
technologies relative to those which are fuel free. These in-
equities, which result from the expensing of conventional fuel in
the year of use, are among the most significant factors inhibiting
the commercialization of.renewable energy in a time of high in-
terest rates and constrained investment capital. This was recognized
in 1980 when an effort was made to increase the Business Energy
Investment Credit for renewable energy to 30 percent. Unfortunately
this proposed increase was changed just before final passage to
15 percent as was the expiration date which was advanced from 1990
to 1985. ‘

It is now apparent that it was extremely optimistic to expect
that technologies which were heavily in the R & D phase in the
late 70's and early 80's could successfully be commercialized with
tax credits which expire in 1985. Although this optimistic assump-
tion might once have‘been achievable, four key events in the
saveral years have made this goal of full commercialization by
1985 virtually unobtainable. These¢ events were:

1. The so-called 'oil glut' which has been accompanied by

falling fossil fuel prices and which has diverted

* attention from the continuing need to develop a
coherent national energy policy.
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2. The severe reductions in federal R & D expenditures for
solar energy, which have delayed development schedules

for many technologies.
3. Passage of the Tax Equity and Fiscal Responsibility Act

of 1982, the Basis Adjustment provision of which sub-
stantially eroded the value of existing tax credits.

4. The ever-changing directions and attitudes of the federal
government with regard to solar energy policy--both in
regulatory affairs and finiancial incentives and support--
has led to a posture of extreme caution on the vart of
industry, uncertain of the government's position.

For these reasons it is now fairly clear that by the end of
1985 when the renewable energy credits expire, the solar energy
industry will not be sufficiently self-sustaining to permit it
to aggresgively market its products and continue the commerciali:
zation of these technologies at the pace which all of us desire.

‘At this point some paople may question whether ccmmer:ializa-
tion of renewable energy technologies is attainable at all; they
might even go so far as to think that failure to achieve commer-

cialization by 1985 means that the Federal solar energy program

has been a failure.

NOTHING COULD BE FURTHER FROM THE TRUTH

Those of us in t?c industry are confident that the pertotmahce
of our products and their costs meet or even exceed the ambit;ous
goals of the federal solar program in the 70's. We believe we
have made great progress in commerciaslizing technologies which are
" technologically still in their infancy; progress which is virtually
unpr;cedenced whén compardd with the development and ccmmerciali-

zation time schedules of almost any other 20th century products.
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No, the record of the solar program is not one of failure; it

is one of almost unparalleled success. But success does not mean

that the job is over either.
What we have established now is an infant industry, and even

more importantly an infant marketing and commercialization process.

the products are now largely developed but the hardest part is

still ahead.

THE NEED FOR MORE EFFECTIVE BUSINESS ENERGY TAX CREDITS

The intent of the Congress in enacting residential and busi-
ness energy tax credits for renewable energy has been partially
realized through the stimulus given to the solar industry.
Inmediately following the enactment of the original tax credits
in 1978, solar products began moving in the marketplace. Again,
in 1980, following the amendments to the solar tax credits, business
picked up. But despite the fact that the 40% residential tax
credit has proved an adequate incentive, the 15% level for industrial,
commercial and agricultural installations has not provided suf-

ficient incentive.
To understand the marketing of solar products in the industriai,
commercial and agricultural markets, let's look at vhat happens

in a typical situvation. First, one must realize the ability of

businesses to axpense the burning of fossil fuels which is, in
effect, a 46% tax credit. For a corporate operating officer to
recommend to Ais/her Board of Directors that a major investment

be made'in energy conserva;ion and generation equipment such as
solar, that officer must he able to 5usti£y that initial investment

within the internal rate of return boundaries for that corporation.
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When that corporation can continue to operate as it does today,
expensing an item at 46% tax savings, a very high rate of return
return would have to be shown to justify an investment such as
solar enerqgy equipment.

' The 15% business energy tax credit, and the 10% investment
tax credit (ITC) when it is applicable, do not come close to the
468 expensing level, For solar to be truly effective as an energy
choice, parity in price must exist at the business level. Thus,
a 25% business energy tax credit for solar, coupled with the ITC
that applies to all business applications of solar, would allow
the operating officers to sell a solar capital improvement project
to his/her Board of Directors on the basis of future energy savings
coupled with a comparable rate of return on that investment as

compared to the present expensing level of fossil fuels.

MAKING THE 10% INVESTMENT TAX CREDIT MORE EFFECTIVE

Before discussing the need to extend the solar tax credits
beyond 19835, I would like to remind the Committee about a problem
we have with current IRS rules which do not allow the 10% In-
vestment Tax Credit to apply to solar equipment for heating and
cooling commerc1{1 buildings, or for providing normal service
hot water. Thus, solar systems for commercial buildings can only
benefit from a 15% credit. The solar industry would like to see
improvement in the effectiveness of present tax credits for solar
throuqh'claritication of cLo applicability of the 10% ITC to in-
clude all solar installations. This does no injury to the original

intent of the Investment Tax Credit legislation, since its real
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purpose is served in providing incentives for new capital equip-
ment. At the same time, it enhances the present 15% business
energy tax credit by creating a more equitable treatment of solar
energy equipment.

While the solar tax credits have been the most important in-
centive in the marketing of solar equipment, up to now most instal-
lations have taken place in tne residential market. The business
market for solar, which includes commercial, industrial, and
agricultuzal'inscallations, has been only partially tapped.

This fact stands in sharp contrast with the reality that the
largest savings in conservation and fuel costs could be realized
in the business sector, the area of greatest enerqgy use. The
growing costs of energy are reflected in price increases in every
product or service dispensed in the market.

As explained previously, the traditional expensing of fossil
fuels in the business community has been a barrier for solar mar-
keting. The 15% business energy tax credit assists in closing
the comparative gap, but it is only a first step. The inclusion
of the 10% ITC helps, but has only limited solar business appli-
cation. Certainly, the broadening of application for the ITC so
that it could be combined in each instance with the business

energy tax credit, would help eliminate the economic disparity with

fossil fuels.

I}
3
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THE INSTABILITY OF GOVERNMENT POLICIES

The volatility of government programs in recent years--both
- regulatory policies and support programs--has had a dramatic affect
on the industry. The burst of government programs in the 1970's
to help commercialize renewable energy generally encouraged private
investment in the field, but evan during that supportive period,
frequant shifts in program orientation sent confusing signals to
the industry. More recent history has been characterized by dis-
mantlement of support programs, and by repeated attacks on tax
incentives and th reduction in tax incentives resulting from TEFRA.
The effect has been a savere chilling of financial backing for
private development of the technologies.

Uncertainty in the regulatory arena has also had a strong
negative impact. Court challenges to PURPA have held in limbo
the implementation of renewable energy small power production in-
centives in many states. The Supreme Court has now cleared much
of the uncertainty surrounding PURPA with regard to Federal
responsibilities and authorities. It remains to be seen whether
state-by-state uncertainties will continue to be a major factor in
the law's implement§tions.

Secretary of Enérqy, Donald Hodel, wrote to the Secretary of
the Treasury, Donald Regan, on March 21, 1983, warning of the result
of unstable tax policies for renewable energy. His letter, in

part, said:

"The developing renewable energy industry, as with other
energy industries, will be unlikely to develop and mature
without supportive and stable tax policies. Regulations
which would reduce the rate of return on these new ven-
tures would have an adverse impact on continued expansion
and further technology development in these industries.”

—

24-808 0 - 84 ~ 15
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SEIA'S RECOMMENDATICNS AMONG VARIOUS PROPOSALS

The Solar Energy Industries Association has given considerable
thought and attantion to the correct position for it to recommend
to the Congress regarding the future of the tax credits. The com-
panies in this association are not desirous of asking for the tax
credits indefinately, but fqel that there are sound economic
arguments to request some modification and extension through
the ysar, 1990.

Accordingly, SEIA recommends that:

1. The Congress extend the residential solar tax
credit through 1990 at its present 40% level.

2. The Congress increase the business energy tax
credit to 25V and extend it through 1990.

3. The Congress redefine the 10V investment tax
credit so that it will be applicable to all
applications of sclar energy in buildings.

4. The Congress add an affirmative commitment
period to the legislation through 1995.

Several bills now before the Congress contain all or part of
the above recommendations. Senators Packwood and Matsunaga, along
with several other members of the Finance Committee have introduced
S§. 1305 which is the gubject of today's hearing. This bill
contains all of SEIA's recommendations and we give it our full
support. Congressman Heftel and others have introduced H.R. 3072

which is essentially similar to S, 1305.
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WHY A DECISION IS NEEDED NOW ON TAX CREDIT EXTENSION

Business planning cycles require considerable elapsed time
from project conception through approval and execution. To
facilitate orderly, long~range business planning it is {mportant
that the economic and investment climate remain as stable as
possible. While it may appeaf that the discussion of the
extension of the renewable tax credits is premature, since they
continue under current law rhrough 1985, it is clear that
because of the advance planning time needed, this matter should
be decided this year by the Congress,

Failure to act on this issue this year will result in
termination of some on-going planning efforts for projects with
multi-year construction times which cannot be completed by the
end of 1985, For some technologies which are still in the latter
stages of development, for example, solar thermal parabolic
dishes, failure to extend the credits past 1985 this year may
result in a cessation of all commercialization plans, since

these technologies are unlikely to have any commercial projects

capable of being completed before the end of 1985.



224

COST AND EFFECT OF EXTENDING THE CREDITS

In a November 1981 report to the Lawrence Livermore Lab~
oratory, "The Cost of Federal Tax Credit Programs to Develop the
Market for Industrial Solar and Wind Energy Technologies,” the Arthur
D. Little Corporation (ADL) concluded that, 'tho.co-t of tax
credits to the Treasury is amply repaid to the Nation by the value
of the energy saved. ...in fact, under the high inflation rate
scenerio, the net presant value of the increase in rcvhnéc due to
the decresase in tax daductible corporate expenses for conventional
snergy is large enough that the Treasury will actually profit on

the tax credit program.”
An analysis of energy tax credits recently completed by Booz-

Allen and Hamilton for the Solar Energy Industries Association
agrees with this ADL finding and further states that with inéreased
tax credits renewable energy could displace over 30 million barrels
of oil annually by 1990; that is about a fifth of a quad. The
significance of this is that a fifth of a quad would represent
approximately a $10 billion ‘'solar energy industry, one which would
be a credit to the federal program, to the Congress and to the
industry itself. A $10 billion industry by 1990 would represent

a twenty-fold incredse over the solar energy industry of today.
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Additionally, the Booz~Allen and Hamilton Tax credit analysis

concludes that:
Continuing the tax credits for solar and wind technologies

o
would increase their market penetration and support the
development of improved technologies at lower cost.

o0 The benefits derived from the credits would be obtainad

at "minimal present value cost to the government." The
cost of the tax credits would be partially offset by
fewer tax deductions taken for conventional fuel expenses
by commercial users of renewable energy systems. For the
business tax credits, in fact, the study estimates a net
revenue n _of more than $600 million in 1 as & re-
sult sult of %Eu renewable energy credits.

We would be pleased to submit the entire report by Booz-Allen
and Hamilton for the record.

CONCLUSION

The Congress must look ahead in its planning for future
energy needs in our country. The wisest course is to develop and
sustain a balanced program of energy production from all viable
sources. The present so-called 'energy surplus' situation will
change with time and with any emergency, it could again precipi-
tate a national crisis.

The balanced energy program in the United States must include
increasingly, renewable energy sources. Although this nation has
invested over a billion dollars in the research, development and
demonstration of renewable energy sources, it is only Q fraction
of the investment already devoted to many other energy forms.
Given the importance of energy to our future, it would be foolhardy

to reduce investment in an extremely valuable national resource,

renewable energy.



226

The solar tax credits make good economic sense. The tax credits
have had a positive effect in accelerating development of solar
markets, with improved sales evident now in the residential market.
Even grester potential for energy conservation and energy savings
lies in the commercial/industrial market. The present 158 business
energy credit has promoted solar heating and cooling installations
in the commcrclnl/}nduscritl marketplace. Howaver, market penatra-
tion will becoms llqniticantly larger if these credits were increased

to parity levels with other snergy forms. The business energy tax
credit should be increased to 25% and extended through 1990;

the 10% investment tax credit should be made applicable to all
solar installations in buildings; and the residential credits
should be extended to 1990. The tax credits must be seen as a
stimulus, and not a drain, on the Treasury. The displacement of
expensed conventional fuels and the potential for new sources of
taxation, form the movement of products from manufacture to mar-
keting, to the new taxes paid by additional employment, should
outweigh any fear of unmanageable short-term tovonucALOSl.

SEIA thanks the Chairman and members of this subcommittee for
their strong support for solar energy in the past and pledges its
coopaeration to work with the subcommittco‘to develop responsible
methods by which the government and the industry can cooperatively
move solar energy tod;rd an even greater contribution to our dbmca-
tic energy development in the future. I will be pleased to answer

any questions which you may have.



221

* Senator WALLoP. Dr. Andersen.

STATEMENT OF DR. TED ANDERSEN, PRESIDENT, THE AMERICAN
WIND ENERGY ASSOCIATION, WASHINGTON, D.C.

Dr. ANDErseN. Mr. Chairman, I appreciate this opportunity to
speak on this crucial issue of the energy tax credits. I am emploied
b,y Westinghouse Electric as a project manager in wind energy, but
I'm here representing the American Wind Energy Association as
its president. I represent 89 manufacturers of wind and related
e«}ulpment. Our members range in size from as large as General
Electric and Boeing to the smallest companies in the country with
just several eraployees. .

We stronfly support Senate bill 1305 for several reasons. First,
for national security. As you mentioned in your introduction, the
Nation seems to have forgotten the drive for energy independence.
We think it’s still crucial to international stability, and we need to
be working now to achieve that in the longer term. We believe that
even the only 10 percent contribution that we can expect from re-
newable energy, including 1 or 2 percent from wind, can be crucial
in making the swing in balance between dependence on imported
energy and being self-sufficient. :

Second, wind energy produces no waste, no spills, no leaks, re-
quires no cooling water, and it doesn’t require any significant dis-
ruption of land for siting or mining. '

ird, wind turbines are energy efficient. 'I'hey recover 100 per-
cent of the energy used in their production within their first 8
months of operation. ,

Fourth, wind turbines are modular. Once in production, they can
move from manufacturer to field operation in under 12 months as
compared to the 7- to 12-year time now for la;ge powerplants.

Finally, as has been said before, the tax credit extension is essen-
tial to the realization of this potential. We’ve established the tech-
nology, we've established an initial market, but the long-term
market in which we can reach necessary economies of scale of pro-
gltgction just can’t be realized without an extension of the tax cred-
its.
The original energy tax credits have been very effective in
achieving technological dgains and cost-effectiveness gains in three
segments of the wind industry.

n what we call the residential segment, where wind machines
are 1 to 10 kilowatts in rating or 6 to 26 feet in diameter, 2,000
have been sold in 1982. Without the tax credits, many of these
could not be sold in successive years. And there are many manufac-
turers there who are improving their product, improving reliabil-
ity, gainin% the economies of production of scale to make them
even more broadly applicable in the future. _

In the wind farm market, machine sizes are 15 to 200 kilowatts
and 33 to 80 feet in diameter. There were 1,200 installed in 1982,
That added up to 50 megawatts. We believe that is truly the first
step in a very significant contribution to this country’s energy

.supply. :
Fn the utility scale category, machines are rated in a 200- to
4,000-kilowatt range, and 80 to 400 feet in digmeter. There have
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been fewer than 20 installed since 1978. But this is the area which
promises to have the most impact on our energy independence by
the year 2000. All the studies made to date have indicated that the
major impact on energy displacement, oil displacement, will come
from these large machines., And they, in particular, need more
time to mature.

We have mentioned a variety of external factors that have
slowed down the implementation of renewable energies in general.
I won’t repeat the ones that have already been mentioned.

But there are several perhaps unique to wind. One is that there
has been additional technical data developed in the last § years
that show more development was required than was once hoped. It,
essentially, has been achieved by now, but there has been a year or
two delay in the overall progress of the technology.

Another factor that has not been previously mentioned is that,
although PURPA assures a market for wind turbines and other de-
vices, PURPA requires that they compete on the terms of the cur-
rent average generation mix of the utilities. Utilities, themselves,
don’t make an investment decision with that constraint. We all
know that current plants going up will cost much more in cost of
energy than the average mix installed. And so the PURPA is a
mixed blessing, and the tax credits are needed to help offset that.
We are competing with today’s average price, and successful instal-
lations are now being made, but with the help of tax credits.

S. 1806 is vital to the survival of all three segments of the wind
energy market. With S. 1805, manufacturers, of residential tur-
bines will achieve the improved economies and reliability necessary
to reach a broad market. Wind farm developers will achieve in-
creasing economy of scale and essential experience with siting and
performance in utility environments.

And with S. 1806, manufacturers, of utility scale machines will
invest in the critical development and production facilities needed
to reach the productions levels needed for economy. ’

Without S. 13805, this infant market will be starved prematurely.
I know of several very large programs being considered which are
now approaching the time when the logistics of meeting a 1986
deadline may well spell their demise. But with an extension of
energy for credits those projects, on which much time and effort
have been spent, can reach fulfillment. ‘

‘We, therefore, urge your support. And we appreciate your posi-
tion.

Senator WaLLop. Thank you, Dr. Andersen.
[The prepared statement of Dr. Andersen follows:]
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Statement of Dr. Theodoce S. Andersen
President, American WlndheBnergy Auocimon
before t
United States Senate
Committee on Finance
Subcommittee on Energy and Agtlwltunl Taxation
July 18, 1983

Mr. Chairman and members of the subcommittee, my name Iis
Theodote S. Andecsen. | am Project Manager for Wind Energy Conversion
for Westinghouse Electric Corporation and President of the American Wind
Encegy Association (AWEA), and | am appearing today on behalf of the

Associstion, | appreciate the opportunity to testify,

AWEA is the trade association which represents manufacturers of

wind enetgy systems snd related equipment. The Association has 89
corporste members at present, ranging In size from General Blectric

Company and Boeing Engineering and Construction down to small businesses
with only s few employees.

For reasons which I will discuss in some detail, AWEA strongly
supports S. 1308, the Renewable Energy Tax Incentive Act of 1983, and
urges its approval by the subcommittee.

Wind energy is a new/old technology, like a number of others in the

tenewable enecgy field,

The mechanical use of the kinetic enecgy in the wind has been

known and applied for thousands of years for such purposes as grinding
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grain and pumping water.

Using a wind turbine to produce electricity, however, is a much
more recent development, dating back only to the early part of this
century, and during much of the time that the technology has been in
existence, its development has been slowed or stopped entirely by com-

petition from cheaper conventional energy sources such as oil and coal.

For example, although the first utility-scale wind electric system, a
1.25 megawatt machine with a 175-foot-diameter crotor, was built in
1939-41, an evaluation showed that future systems based on the same
design would cost $190 a kilowatt installed to construct, compared to a
price of $125 a kilowatt for conventional generating capacity, and so no

further systems of that size were bullt until 1978,

Since the passage of the energy tax credits in that same year of
1978, a variety of factors have continued to hamper development of wind
electric technology. Among those factors have been: falling oil prices; a
depressed economy with high interest rates; a constantly changing tax
environment; and technical difficulties in developing simple and reliable

equipment, due to the fact that the wind is the most widely variable of

the renewable energy sources.

The wind industcy can be conveniently divided by market into three

parts -~ residential, windfarm, and utility. | will discuss each of these

briefly in tucn,
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Residcntial‘syuems are typically from less than one kilowatt to
around 10 kilowatts in size. In rotor diameter, this means from six feet

up to about 25 feet, About 30 companies are building systems of this size

today.

In 1982, about 2,000 systems averaging about three kilowatts in size,
were sold in this market, which appears to be in a period of flat or very
slow growth brought on in part by the recent economic downturn. Because
sales prospects in this market remain unclear, the potential of an extension
of the residential energy tax credit which S. 1305 provides is very im-

portant to small machine manufacturers.

In the second marcket, the windfarm market where third-party deals
are common, growth has been fairly sizable. About 1,200 units were
installed in 1982, averaging about 40 kilowatts in size with a range from
15 kilowatts to 200 kilowatts (33 to 80 feet in rotor diameter). To give
you some idea of the size of wind encrgy in our economy, the windfarnﬁ
totalled about s0 megawatts at the end of 1982, compared to national
utility capacity of about 470,000 megawatts. Twenty to 30 companies are

building equipment of this size.

The quality and price of systems in both the residential and windfarm
markets are steadily improving, in the windfarm market partly because of
domestic competition and partly because of strong competition from
Danish, Dutch, Swiss and Canadian imports. Further improvements can be

expected if the tax credits are continued.
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One recent indication of this improvement is a study presented by
the National Rural Electric Cooperative Association (NRECA) at the recent
Sixth Biennial Wind Energy Conference and Workshop in Minneapolis, MN,
That study, a survey of about 110 owners of wind systems interconnected
to rural electric cooperative lines, found that "down time", or the per-
centage of time a machine is idled for maintenance or repairs, declined
sharply for systems installed in 1982 (about 10%) as opposed to those
installed in 1979 (60-70%) due apparently “to improvement in...manu-

facturing and...incorporation of lessons learned about design flaws."

In the thicd market, the utility-scale market, wind systems are in a
somewhat earlier phase of technical development, with commercial sales
still limited to a handful. In large part, this is due to the fact that major
projects involving large systems are particularly vulnerable to the type of
swiftly changing financial environment and instability in the oil market

which we have experienced during the past few years,

In the utility-scale market, machines range from 200 kilowatts to 4
megawatts in size (from 80 to 300 feet in diameter), and even larger
systems are under development, It is projected that economies of scale to
be realized with these systems once they are in production will bring costs

of energy down to a range competitive with conventional energy sources.

The critical need in this market today can be summed up as long-

term stability.

Large wind systems are major industrial products, requiring the
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commitment of many millions of dollars. 1 believe a viable market for
such systems exists, but that determination depends upon improved

economics which can only be realized through higher production levels and

greater operating experience.

The original intent of the energy tax credits was to provide a
“bridge" of support to the point in timc where those improved economics

would exist. But looking today at an expiration date of the end of 198,

it seems clear that that support will fall short.

More importantly, the fact that we are now beginning to approach
the deadline without clearly economical systems in production is deterring
capital investment in the large-machine industry right now. A longer
"horizon" on the credits would make that investment much more likely,
particularly since the economy is beginning to improve again, and com-

panies are again beginning to think about the possibility of expansion.

So this is a crucial period for the utility-scale wind industry. A
number of major wind projects are in the serious discussion stage right
now. Most of them have been in that stage for several months, and the
tax credit extension and enhancement contained in S. 130§ would be very

likely to provide the small additional boost needed for a decision to go

forward.

To fully understand the problems involved in attracting financial
support for wind energy, it may be useful to briefly review some of the

factors which have affected its. financial environment in recent years.
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Businessmen, entrepreneurs and investors in the wind industry have

labored under extremely difficult ciccumscances since the energy tax

credits were =nacted.

First, the economic recession from which our country is only now

recovering has created problems for many industries, including wind.

Second, owing to an unforeseen slackening of demand across the
economy, oil prices have weakened dramatically, causing the cancellation of
a number of major renewable energy projects for which financial planning

was based on steadily rising costs for conventional fuels.

Third, the favorable investment climate which was supposed to have
been created by the energy tax credits for wind energy has been
drastically altered by a number of events: long delays by the Internal
Revenue Service in 1ssuing rules to implement the energy tax credits;
attacks by the Department of the Trcasury on the business energy credit
on two occasions in the last two years; depreciation changes in the Tax
Equity and Fiscal Responsibility Act of 1982 which reduced the value of
the credits; a threat early this year to lengthen the depreciation period for
;roperty used for small power production; and changes in the tax treatment

of that property which are now being discussed as part of the Govern-

mental Leasing Tax Act of 1983,

In short, almost since these incentives were initially provided, their

impact has been weakened by a number of factors, none of which has any
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relation to the inherent value of these technologies.

We continue today to have the same national interest in achieving
energy independence and in the development of renewable energy technolo-

gies as we did four years ago when these incentives were first provided.

I see nothing to suggest that this situation will change in the fore-
seeable future. Imports still account for a substantial portion of our
energy consumption, and will likely continue to do so for many years to
come, With continuous unrest in the Middle East, the national security
implications of this unhealthy dependence remain a serious concern, We

must begin now to build for the future,

One measure of the potential impact which renewable energy
technologies can have on that future is provided by a 1982 report from
Resource and Technology Management Corporation, which develops

comprehensive data on new energy sources and their market growth,

Accotrding to the report, renewable energy (including hydropower and
direct combustion of wood) will contribute about 8.25 percent of this
nation's energy supply by 1985 compared with 7.1 peccent in 1980. This
1.15 percent increase amounts to about 125 million barrels of oil sa»:ed per

year, and will bring the total energy savings from renewable sources by

1985 up to 1.16 billion barrels per year.

Given the proper environment of incentives, | believe considecably
greater growth can be achieved by these technologies -- growth which will
more than repay to fhc Treasury and to out nation any revenue loss which
tesults in the short term. Renewable energy businesses will pay taxes in
future years, both on sales of equipment and on sales of electricity to the
utility grid. In addition, business fuel write-offs for conventional fuels will

be reduced, thereby supplying the Treasury with an offsetting source of re-

venue,

We therefore strongly urge the subcommittee to support the tax

incentives for wind energy which would be provided by S. 130s.
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Senator WaLLop. Mr. Zimmer.

STATEMENT OF MICHAEL J. ZIMMER, SECRETARY AND GENERAL
COUNSEL, COGENERATION COALITION, INC., WASHINGTON, D.C.

Mr. ZimMER. We are testifying this morning on S. 1805 on behalf
of the Cogeneration Cealition, Inc., a nonprofit organization com-
rised of interested gas utilities, industrial users, equipment manu-
acturers, project developers, and construction firms supporting co-
generation development. '

Cogeneration involves the sequential usage of various forms of
energy to produce electricity as well as other useful forms of
energy, such as steam and heat.

Cogeneration currently provides 5 percent of total U.S. electricity
production; in 1982 this re{)}resented approximately 113 billion kilo-
watt hours of electricity. Under a proper regulatory environment
spurned by the enactment of legislation such as S. 1305, the instal-
lation and construction of cogeneration systems could increase
from a current level of approximately $750 million to levels of $20
to $30 billion by 1990.

The tax incentives embodied in S. 1305 are crucial for three pri-
mary reasons. No. 1, they rectify current imbalances in the eco-
nomic system with respect to the delivery of energy services. No. 2,
they address the perceived risks associated with these technologies
11? offering a premium incentive for investment in such projects.

o. 3, they are desirable to offset the tax benefits associated with
the expensing of fuel usage by business.

S. 1305 is a broader, more comprehensive approach to the energy
tax credit and renewable energy issues. It would reinstate the co-
generation credit, which was permitted to expire last year. We
urge the committee to consider the exigency of this situation and
to expeditiously respond to the call for requisite continuity for co-
generation development, as well as for the alternative energy de-
velopment industry.

We note, Mr. Chairman, one provision of S. 1305 which would
remove oil and gas limitations under old law with respect to the
cogeneration tax credit. This is perceived as desirable since many
of the currently available onshelf technologies for installation in
cogeneration applications are primarily gas fired. This provision
does recognize the desirability of promoting more efficient usage of
these fuels, particularly in situations where alternative forms of
fuel, such as coal or biomass, are neither economical nor practical.

Our statement, which follows, reviews the various risks associat-
ed with financing and reviewing progect development and various
tax planning uncertainties and instabilities reviewed by other wit-
nesses, and that I will not go over today. :

In conclusion I summarize by highlighting recent comments by
Henry N. Schuler in the Wall Street Journal earlier this month.
Mr. Schuler is a senior fellow in energy and security studies at the
Georgetown University Center for Strategic and International
Studies. He mentions recent headlines involving more utilities stop-
ﬁing coal conversion as economic benefits start to fade. Another

eadline involved nuclear power firms which canceled 45 percent
of orders since 1972. E ‘

The message according to Mr. Schuler is simple: the Nation’s
fuel options are being dangerously narrowed. In fact, there may al-
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ready be no acceptable option for large, new industrial boilers and
generators. This potentially disastrous. situation arises from the
fact that renewable energy substitutes are not yet technologically
feasible or commercially viable on the necessary scale and the only
fossil fuel alternatives to coal, oil, and natural gas are either legis-
latively prohibited or discouraged.

Mr. Chairman, we have addressed the most urgent reasons for
nrompt consideration and enactment of S. 1305. We must take the
initiative on these issues rather than wait and be placed on the de-
fense later this decade by inevitable shifts and turns in domestic
and international events.

We appreciate the opportunity to testify today, and we thank you
for your interest and support of this effort.

Senator WaLLop. Thank you very much, Mr. Zimmer.

[The prepared statement of Michael Zimmer follows:]

24-808 O ~ 84 - 16
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Cogeneration is one of the foremost technologies for the
efficient use of energy currently available in the United
States. Major potential exists in the forest products, steel,
food processing, chemical and petroleum refining industries
for the application of this technology.

DOE has recently concluded that 52% of the potential
cogeneration by industry will occur in the South Atlantic,
South West and Western regions., Twenty~five percent (25%) of
the potential is in the Mid-Atlantic region alone.

Cogeneration now provides 5% of total U.S. electricity
production or approximately 113 billion kilowatt hours. Under
a proper requlatory environment and with enactment of
legislation such as §.1305, installation and construction of
cogeneration systems could increase from current levels of
$750 million to $20 to $30 billion by 1990.

The Cogeneration Coalition, Inc. supports of S, 1305, and this
review undertaken by the Subcommittee on the availability of
energy tax gredits is timely as many renewable energy and
cogeneration projects enter critical decision-making on
ultimate development and construction. Larger scale energy
projects may also require significant lead times with
substantial front-end capital requirements which the
availability of energy tax credits can offer a significant

contrxibution.

Tax incentives such as contained in S.1305 are necessary to
rectify imbalances in the economic system, to address the
perceived risks associated with these technologies by offering
a premium incentive for investment in such projects, and to
offset the tax benefits of expensing usage of fuels by

business.

$.1305 embodies a broader more comprehensive approach to
energy tax credits than other legislation pending before this
Subcommittee, and’ would reinstate the cogeneration tax credit
which was permitted to expire on December 31, 1982.

The Cogeneration Coalition, Inc. particularly commends Section
5 of 5§.1305 which removes the oil and gas limitation under old
law. Omitting oil and gas or any of their products as primary
fuels for purposes of the cogeneration tax credit is
counterproductive since the most effective and currently
available cogeneration techpologies are gas-fired.
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OF
MICHAEL J. ZIMMER
SECRETARY AND GENERAL COUNSEL
OF
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The following written testimony is filed on behalf of
the Cogeneration Coalition, Inc. (Coalition) on the Renewable
Energy Tax Incentive Act of 1983 (5.1305) which is currently
pending before this Subcommittee. The Coalition is a non-profit
organization comprised of interested natural gas utilities,
industrial users, industrial and commercial equipment manufactur-
ers, project developers and engineering and construction consult-
ing firms. 1/ The Coalition has also established advisory
working relationships with other national interest groups and
trade associations on issues affecting cogeneration development.
The Coalition supports the provision of necessary financial and
tax .incentives to promote the full utilization of cogeneration

technology and the removal of unnecessarily restrictive federal

1/ The current membership of the Coalition includes: Kimberly
Clark Corp., Brooklyn Union Gas Company, Great Lakes Carbon

Corp., Thermo Electron Corp., National Urban Energy Corp., Big
Six Towers, Williams & Works Industrial CoEnergy Systems, Inc.,
Michigan Consolidated Gas Company, Hydra Co., Enterprises, Inc.
and Southern Connecticut Gas Company as well as several other
national trade groups and organizations supporting cogeneration

development.
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barriers to the development of cogeneration potential nation=-
wide.
Introduction

Cogeneration is one of the foremost technologies for
the efficient use of energy currently available in the United
States, It involves the sequential use of energy to produce
electricity or mechanical shaft power and some other useful form
of energy (usually heat or steam) from the same energy source.
Major potential exists in the forest products steel, food pro-
ceésing, chemical and petroleum refining industries for the

application of this technology.gl

A recent study for the Department of Energy (DOE) on

Industrial Cogeneration Potential (1980-2000) evaluated sixteen

cogeneration technology/fuel combinations at 10,000 plant sites
throughout the country. Based upon this analysis, 3131 plant
gsites were identified as viable candidates for such projects.
These plants represented the maximum potential within the scope
of this study basad on a heat match analysis, utility rates, and
accelerated depreciation and offer 42,824 megawatts of electric
power--or the equivalent of 40-50 baseload powerplgnt generation
stations. (See Attachment 1)

These plants also represent apprdximately 2 quads of

potential energy savings including the energy savings at the

2/ See Resource Planning Associates, - The Potential for
Industrial Cogeneration Development by 1 uly ' ),
p.ii. .
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plant site as well as the utility powerplart. DOE also concludes
that 52% of the potential cogeneration will occur in the South
Atlantic, South West, and Western regions. Twenty-five percent
(258) of the potential is in the Mid-Atlantic region spreading
into New England. (See Attachment 2} California has the largest
potential of 8,537 MW followed closely by Louisiana (6,202 MW),
Texas (5,878 MW), Pennsylvania (4,172 MW), Illinois (2,452 MW),
New Jersey (2,323 MW) and Ohio (2,280 MW). (See Attachment 3)
Other potential applications for cogeneration of a
non-industrial nature include water desalinization plants,

pipeline compressor stations, multi-family residential and

commercial complexes, hotels, universities, hospitals and mili-
tary bases. 3/ For instance, Hagler, Bailly & Co. estimates

there is currently about 560 MW of . commercial/residential

cogeneration capacity currently installed at about 300 sites
across the U.S.

During 1982, use of cogeneration surged to levels
representing 5% of total U.S. electricity production or
approximately 113 billion kilowgtF hours. Under a proper

regulatory environment and with reinstatement of energy tax

credits for such investments, the market for installation and

construction of cogeneration systems could increase from current

3/ por more detailed analysis of non-industrial cogeneration
applications, see OTA, Energy Efficiency of Buildings in Cities

(March, 1982); Gas Research Institute, Cogeneration Ener
(January, 1982); and 5?%, industrial and

‘Systems Assessment
Commercial Cogeneration (March, 1983).
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levels of approximately $750 million to levels of $20 to $30

billion by 1990,

Coalition Supports Goals of 5.1305
The membership of the Coalition supports §.1305 which

provides an extension of necessary business energy tax credits
for various renewable energy technologies, extends the
affirmative commitments provisions for certain energy property,
clarifies treatment of certain.energy property installed as a
*structural component” of a facility, and reinstates the
cogeneration tax credit which expired on December 31, 1982, Many
renewable energy projects may also consider the deployment of
cogeneration technology, particularly for biomass and synthetic
fuels plants, and the certainty and relief provided by S.1305
would be welcomed at a minimal cost to the American taxpayer
through reduced Treasury revenues. This critical review by the
Subcommittee of the availability of energy tax credits is timely
as many renewable energy and cogeneration projects enter critical
decision~making on ultimate developmenf and construction during
the remainder of this decade. Larger scale energy projects may
also require significant lead times with substantial front-end
capital requirements which the availability of energy tax credits
can offer a significant contribution.

Because of the unique circumstances regarding
cogeneration--which specific energy tax credit was permitted to
expire on December 31, 1982--the Coalition believes that the
broader, more comprehensive approach embodied in S$.,1305 merits

close Subcommittee review and scrutiny as introduced by Senators
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Packwood and Matsunaga with ten co-sponsors. A companion bill
has been introduced in the House by Representative Cecil heftel
as H.R. 3072 with 21 co-sponsors. This legislation would operate
to reinstate the cogeneration tax credit as well as generally
extend the duration of energy tax credits, and selectively
increase the amount of those tax credits for certain tech-
nologies.

With the expiration of the cogeneration tax credit on
December 31, 1982, a distinct market response ensued as
development activities flattened during the first half of 1983,
With the introduction of these bills and with several other
developments, market interest has renewed within the past two
months. In order to maintain this momentum, it is essential that
action on renewal of the cogeneration tax credit occur this year
to maintain continuity and current development patterns. Further

delay until 1984 will only operate to create further difficulties

in private financing of these projects.

Importance of Enerqgy Tax Credits as Financing Tools

S.1305 and a more comprehensive energy tax credit plan
are critical elements of a national energy policy. 1In order to
finance any cogeneration project, a financial institution will

consider in its analysis eight specific risk factors with the

project:

1, Technical Risk

- Will the project use a proven or a
new technology? The lender obviously
prefers to see proven technology in a
projett under review for private financing.
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Market Risk

~ What- is the likelihood that the project
will have an assured market for the output at
prices that return a profit when the project
is completed?

- What is the nature of the contracts which
govern the sale of the electricity and steam
How firm and how long are the contracts?

Economic Risk

~ What is the likelihood that the economic
projections which forecast amount of produc-
tion, sales prices, operating costs and
earnings generated over the life of a project
will be maintained over time?

- What is the degree of latitude or sensi-

. tivity among various project assumptions?

Financial Risk

- Will the project be able to generate
sufficient earnings to service the debt and
to return invested capital to the project
sponsors? Minimum annual coverage of 1,5
cash flow to debt service is typically
preferred by lenders.

- Wth is the percentage of equity invested
in the project? 1Is the amount sufficient to
provide a cushion for unexpected contin-

gencies?

Supply Risk -

- What is the likelihood that the project
managers can obtain a reliable and steady .
supply of feedstock necessary to ensure the
efficient and economical operation of the

cogeneration facility?

- What are the terms of the supply contracts
regarding duration, pricing and inter-
ruptibility?

Completion Risk

- What is the likelihood that the project
can be completed without excessive delays and
will operate according to minimal standards
of performance?
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~ Have feasibility studies been performed?

- What is the reputation of the design
engineers, project managers and contractors
who have been retained to develop and
complete the project?

7. Requlatory Risk
- Has the project satisfied all environ-
mental and regulatory requirements for
siting, construction and operation?

- What is the likelihood that changing
legislation, regulations, or judicial
challenges could impair the performance of
the project?

8. Operating Risk
- Once the plant is operating, a lender
wants to be assured that the project will be
managed and operated by experienced, trained
personnel,

~ In addition, all necessary insurance for
operation of the project should be in place.

The risk involved in an assessment of each of these
factors must be evaluated on its own, and also in relationship to
the other risk factors, in order to determine the ove;all risk of
the project. A project sponsor wants to structure a deal which
minimizes his credit exﬁosure. A lender, on the other hand,
wants to be assured that the project has support available to it
to provide for debt repaymept. Project financing negotiations
will attempt to yalance these opposing objectives.

The extent to which these relative risks are perceived
is a function of the quality and maturity of these technologies
and principles of economics. Cogeneration has enjoyéd successful
experience. It currently supplies approximately 5% of total U.S.

electricity production increasing substantially from levels of
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just 3% in 1970. Yet, many cogeneration projects are perceived
by investors and financial institutions as risky requiring a rate

of return which can exceed the return available on more

conventional investment opportunities,

Enerqy Policy, Revenue and Financial Benefits of S,1308

Moreover, the energy marketplace in this country is not
a free market for the provision of electricity, natural gas and
other fuels. Favorabie tax treatment exists in the form of
expensing costs of extraction and depletion allowances, while
business use of various fuels is an ordinary and necessary
business expense deductible in computing federal income taxes.
Tax incertives such as the tax credit provisions in §.1305
rectify these imbalances in our economic system, address the
perceived risks associated with these technologies by offering a
premium incentive for investment in such projects, and offset the
tax benefits of expensing usage of fuels by business in general.

Moreover, reduced energy costs have thé potential to
reduce tax deduction