. o sol AS It ‘

 Volume | — Executive Summary |
July 1977

N

~ Under Contract No. CR-05-70065-00

Part A - Options and Strategies

N

.

N

i .

.

0

Prepared For ‘ ‘

U.S. DEPARTMENT OF ENERGY .
Assistant Secretary for Conservation
and Solar Applications

Task Force on Solar Energy
Commercialization (FEA)

| Ll oy iLLLL o \ -

May 1978 " TRIBUTION oF TS DOCHMENT 1

oll¥\Pidting and Cooling of Buildings
(SHACOB) Commercialization Report

N

| féz_




| FEDERAL ‘EﬂERGx;ADMmsTgmbu,AcmmEs

; The Federa] Energy Adm1n1strat1on (FEA) is 1nvolved thh the deve1op-‘

& ment and use of solar energy encompassing a broad range of interests including:|
the direction of the nation's solar-related endeavors as part of our national

|| energy strategy; the policy, planning and overall coordination of solar energy |
_commercialization; and certain regulatory and resource management funct1ons
iwh1ch affect the use of sclar energy

0 FEA S 1egxsTat§ve author1ty for so]ar-re?ated act1v1txes is based o
l*on a number of laws including PL 93-275, PL 93-438, and PL 94-385. Of signif-.
ﬂwcance, the Energy Conservation and Productlon Act (PL 94- 385) authorizes FEA

B to "provide overall coordwnatlon of federal solar energy commercialization

 activities” and "to carry out a program to deveiep the policies, plans, imple-
| mentation strategies, and program definitions for promoting the accelerated
utilization and widespread commercialization of solar energy." As part of
PL 094-385, the Congress listed several solar energy commerc1a11zat1cn act1v1-f
:ties wh1ch it expects FEA to carry out, a few of which include:

7‘. Develop a national plan for the acceleratad commerc1a11zat10n of
solar energy to include warkable options for achieving on the
_order of | million barrels per day of oil equivalency in energy
savings by 1985 from a combined total of all solar technologies;

Develop ccmmercia]ization p1éns for each major solar téchno]ogy;

Conduct stud1es and ana]yses address1ng m1txgat1on Of economlc,
1egal envwonmenta} _and 1nst1tut1ona1 constraints; ~

Develop state so]ar~energy commercxa11zat1on plans and programs
and coordinate with state energy conservation programs; and

Develop such maaor commerc1a11zat1dn projects as, but not limited
to, the 'Southwest Progect,“ the “So1ar Energy Government Bu11d1ngs
_ Project," among others. - ‘
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This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
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PREFACE

The Energy Conservation and Production Act (PL 94-385) authorizes
the Federal Energy Administration (FEA) to "provide overall coordination of
federal solar energy commercialization activities" and "to carry out a pro-
gram to develop the policies, plans, implementation strategies, and program
definitions for promoting the accelerated utilization and widespread commer-
cialization of solar energy." The Congressional conference report listed
several specific actions desired by the Congress including {among others):

e Develop a national plan for the accelerated commercialization
of solar energy to include workable options for achieving on
the order of 1 million barrels per day of o0il equivalency in
energy savings by 1985 from a combined total of all solar tech-
nologies;*

e Develop commercialization plans for each major solar technology;

e Conduct studies and analyses addressing mitigation of economic,
legal, environmental, and institutional constraints;

In essence, the "National Plan. . .for all solar technologies" will
be comprised of the combination of "commercialization plans for each major
solar technology."” Analyses of costs, benefits, and strategy options for
each of the technologies can be placed in context, coordinated and optimized
into an overall commercialization plan for solar energy.

The SHACOB Commercialization Report (PARTS A and B) is the first
step toward development of a SHACOB Commercialization Plan. PART A addresses
qualitatively the potential barriers to and incentives “for the accelerated
commercialization of SHACOB in the residential and commercial sectors. It
represents a summary and synthesis of a large amount of recently completed
research on all aspects of the market development of solar heating and cool-
ing. PART B, prepared by Arthur D. Little, Inc., under FEA Contract No. CR-
05-70066, contains quantitative analyses of the market penetration and the
costs and benefits to the government associated with some of the incentives
examined in PART A.

™

.
proposed National Energy Plan (NEP) in that it analyzes a large number of incen-
tives in terms of their impact on barriers to commercialization, their impact

on income and interest groups, and possible administrative mechanisms. The
impacts of incentives contained in the NEP are analyzed and compared to the
present research, development and demonstration programs, an expanded NEP,

and new initiatives.

*  Major solar technologies include: solar heating (including hot water)
and cooling of buildings-~-SHACOB, agricultural and industrial process
heat, wind energy conversion systems, photovoltaics, fuels from biomass,
solar thermal, and ocean thermal energy conversion.
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PART A is divided into three volumes. Volume I is the executive

summary. The technical report is presented in Volume II. Volume III contains
appendices which support the technical discussions in Volume II.

PART A was prepared by Midwest Research Institute under FEA Contract
.No. CR-05-70065-00 for the Federal Energy Administration's Task Force on Solar
Energy Commercialization. Norman W. Lutkefedder is the Director of the Task
Force. Other Task Force members who contributed to this report are: Samuel J.
Taylor, LaVerne P. Johnson, Robert Grubenmann, I-Ling Chow, Stanly Stephenson,
Edward Downey, Mike Kutsch, Elaine Smith, Howard L. Walton, Richard D. Stoll,
Howard Magnas, Charles Allen, Robert Jordan, Jeffrey Milstein, Margaret Sibley,
Sally Mott, Ned Dearborn, James H. Berry, Mary Liebert, and Jack Koser.



[CONCLUSIONS|

e The Principal Conclusions of this Report are...

e A viable, although small, commercial market for solar heating
and cooling of buildings (SHACOB) currently exists in the U.S. However,
without implementation of the SHACOB incentives contained in the President's
proposed National Energy Plan (NEP) and possibly additional incentives,
it is uncertain whether the technology will reach its full potential as
a major national energy source.

e The utilization of solar heating and cooling in buildings
yields national benefits above those incorporated in private sector
decision processes. These benefits include; the conservation of hiahly
valued fossil fuels, the Tong-term availability of the resource, the
lack of environmental degradation in energy production, and the reduced
dependence on imported energy supplies. Government decisions concerning
investments in SHACOB should be viewed in this broader societal perspec-
tive.

e Several federal government programs, such as the demon-
stration program and the development of standards and codes are already
aiding the commercialization of SHACOB. Several state governments have
also implemented incentives.

e Economic barriers to the accelerated commercialization of
SHACOB are currently the most critical. Any comprehensive SHACOB in-
centive strategy should contain incentives which will directly reduce
economic barriers.

e There are also significant institutional and legal barriers
to the accelerated commercialization of SHACOB. Economic incentives to
SHACOB have only a minimal impact on many of these institutional and
legal barriers. Therefore, any comprehensive SHACOB incentive strategy
should not be limited to only economic incentives.

e The NEP contains three incentives to reduce economic barriers
and two incentives addressing institutional barriers. The NEP, therefore,
represents a foundation for the development of a SHACOB market and industry
infrastructure.



CONCLUSIONS

e Many federal incentives for SHACOB are best implemented
in cooperation with state and local governments.

e Potential barriers associated with the interface between
SHACOB systems and gas and electric utilities could be a major retar-
dant to accelerated commercialization. Most currently proposed incen-
tives have very little impact on the SHACOB-utility interface. A com-
prehensive SHACOB incentive strategy should include programs which
directly address the SHACOB-utility interface. Because SHACOB-utility
interface incentives have a high potential to negatively affect acceler-
ated commercialization, these incentives should be carefully planned in
advance of program implementation. Small-scale utility incentive experi-
ments should probably be conducted in advance of a widespread incentive
-program. : :

e Solar market penetration models are helpful in evaluating and
comparing the impacts of SHACOB incentives. However, because of the un-
certainties and limitations of such modeling efforts, policy decisions
should not be based solely on their results. :

e SHACOB incentives differ in their impact on various 1income
and interest groups. However, incentives that effectively accelerate
SHACOB commercialization but provide disproportionate benefits to spe-
cific income or interest groups should not be eliminated from consider-
ation solely on the basis of their equity implications.



OBJECTIVES AND SCOPE]

e Report Objectives...

The two primary objectives of this report are to (1) analyze
the potential barriers to the commercialization of solar heating and
cooling of buildings in the residential and commercial sectors, and
(2) investigate government incentives that could accelerate the commer-
cialization process. Most of the barriers to SHACOB commercialization
are social rather than technical in nature. These barriers include
economic, legal and institutional problems. A wide variety of govern-
ment incentives could be implemented which will reduce or eliminate
these barriers. The incentives are examined individually and then
compared to determine their impact on SHACOB barriers, their impact
on various income and interest groups, and possible mechanisms for
administering them. Finally, the incentives are combined into al-
ternative strateaies for accelerating the commercialization of SHACOB.

e Scope...

The term "solar energy" encompasses a wide variety of energy
technologies. These generally include solar water heating, space heating
and space cooling, solar industrial and agricultural process heat, photo-
voltaics, solar thermal power generation, wind energy conversion, fuels
from biomass, and ocean thermal energy conversion. This report considers
only the direct cenversion of sunlight to energy for producing domestic
hot water and space heating and cooling in residential and commercial
buildings.

This report emphasizes solar hot water and space heating more
than solar cooling because of two factors; (1) solar hot water and
heating equipment is closer to widespread commercialization and (2)
most of the existing research in the area has focused on solar hot
water and heating.

Figure 1 illustrates the scope of this report in terms of possible
solar applications to building end uses. As indicated in the figure, appli-
cations not addressed here will be the topic of future FEA reports.
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Figure 1 - Solar Energy App1icatiohs for Buildings Addressed in This Report



BACKGROUND

e National Perspective...

Energy problems in the United States are continuing to grow
more severe. U.S. energy demand in 1975 was equivalent to about 34
million barrels of o0il per day (mmb/d). Demand is projected to grow
to 47 mmb/d by 1985 and 55 mmb/d by 1990. The integral role that
energy plays in the U.S. economy makes energy of vital interest to
policymakers and the nation. SHACOB represents a partial solution
to our current energy problem.

Government investments in SHACOB can be viewed from two per-
spectives. Investment decisions can be made on the basis of economic
factors, as viewed by the private sector, or on the basis of broader
societal costs and benefits. Factors entering the broader decision
perspective include; environmental costs and benefits, balance of trade
implications, impacts on conservation of domestic resources and the
societal value of conventional fuel savings. Because solar energy is an
inexhaustible, environmentally benign, domestically available and abun-
dant resource, this broader perspective more accurately reflects the
interests of the nation.

The benefits of conserving fossil fuels depend on the amount
of fuel saved and its value to society. As a substitute for conventional
fuels, each Btu of energy produced from solar energy usually displaces
up to 3 Btus of fossil fuels because of losses that occur in the gener-
ation, transmission and conversion of those fuels to usable heat in
buildings. Because the demand for Timited suppiies of fossil fuels is
expected to grow in the future, the value to society of using alternative
energy sources such as solar energy will increase.

Alternative projections of future fuel prices (the most widely
used private sector measure of energy's value) differ widely. However,
because the prices of electricity, fuel oil, and natural gas are generally
expected to increase in the future, the economic value of SHACOB in dis-
placing conventional energy sources will also increase. An additional
benefit of SHACOB from a private sector as well as societal point of view
is the certainty of its long-term availability.



BACKGROUND

e Regional Perspective...

The potential benefits of utilizing solar energy for heating
and cooling of buildings vary across geographic regions. The contri-
bution of SHACOB to the energy supply of any given region (and the
economic feasibility of SHACOB) will generally vary with the amount
of solar radiation, the size of the heating and cooling requirements,
price escalations of conventional fuels, regional differences in col-
lector prices, the stock of buildings, new housing starts, and popu-
lation and income growth rates. Because of regional variations in
these factors, SHACOB systems may ultimately be used more extensively
in some regions of the country than in other regions.

e Participation in SHACOB Commercialization...

The federal government, state and local governments, the
solar industry, and utilities have been participants in the development
of the SHACOB market to date and will continue to play important roles
in future commercialization.

THE FEDERAL.GOVERNMENT: The federal government has been
active in the accelerated commercialization of solar energy for a
number of years. Several key legislative actions have already been
taken by Congress.

The Energy Conservation and Production Act of 1976 (PL 94-
385) 1is the Congressional action most relevant to this report. The act
authorizes the Federal Energy Administration (FEA) to develop plans and
strategies to promote the accelerated commercialization of solar energy
and provide coordination of federal solar energy commercialization ac-
tivities. The mandate specifies that FEA shall:

e Develop a national plan for the accelerated commercializa-
tion of solar energy to include workable options for achieving on the
order of 1 million barrels per day of oil equivalency in energy savings
by 1985 from a combined total of all solar technologies;

e Develop commercialization plans for each major solar tech-
nology:



| BACKGROUND]

e Conduct studies and analyses addressing mitigation of
economic, legal, environmental, and institutional constraints;

e Develop state solar energy commercialization plans and
programs;

e Develop such major commercialization projects as, but not
limited to, the "Southwest Project," and "Solar Eneray Government Build-
ings Project.”

This report represents an initial step in accomplishing these objectives.

A multi-agency federal approach to accelerated solar energy com-
mercialization is necessary because no single federal agency encompasses
all the expertise and working relationships with the private sector that are
essential for accelerating solar energy commercialization. Under the present
multi-agency structure, the key federal energy agencies are FEA, the Energy
Research and Development Administration (ERDA), and the energy-related parts
of the Department of Interior. Concurrent with coordination of solar energy
commercialization within the federal energy structure, the "non-energy
agencies," especially the Department of Housing and Urban Development, will
also play significant roles. Even under a projected Department of Energy,
these "non-energy agencies" would still be involved in various aspects of
an accelerated commercialization program for solar energy.

Solar energy research, development and demonstration programs
are coordinated by ERDA under the legislative authorization of the following
acts: the Solar Heating and Cooling Demonstration Act of 1974 (PL 93-409),
the Energy Reorganization Act of 1974 (PL 93-438), the Solar Energy Research,
Development and Demonstration Act of 1974 (PL 93-473), and the Non-Nuclear
Energy Research and Development Act of 1974 (PL 93-577).

STATE AND LOCAL GOVERNMENTS: Many state and local govern-
ments have been active in implementing policies affecting SHACOB. Pro-
grams introduced in the past few years include tax incentives, building
code modifications, easements, zoning ordinances, and state funding for
research, development and promotional activities. Of all legislation
that has been enacted or proposed, tax incentives have received the
greatest attention. Examples of such incentives include property tax
exemptions, sales tax exemptions, state income tax deductions and income
tax credits.
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In the administrative realm, various state energy offices
share responsibility of solar activities with other state offices in-
cluding the Governor's office, the public service/utility commissions,
corporation commissions or finance offices. Some states also have a
public information program. The federal government has been working
cooperatively with the states through demonstration programs, the
energy extension service and other programs to accelerate SHACOB com-
mercialization.

THE SOLAR ENERGY INDUSTRY: A viable, although small, solar
energy industry has developed in recent years as the demand for solar
heating for swimming pools and SHACOB has expanded. Collector manu-
facturing is a primary indicator of the industry state of development.
Figure 2 summarizes known collector manufacturing activities during
the past 3 years.

40001
Medium Temperature &
Special Collectors
E::] Low Temperature Collectors

3000
©
@
ok
e
-
3

& 2000
e
g
3
3
3
il
g

1000F

0

1975 1978

Year

1974

Source: FEA Collector Survey, April 1577. The Survey
is included in Volume III, Appendix A.

Figure 2 - Solar Collector Annual Production Rate
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The cumulative production of all types of collectors from
January 1974 to June 1976 was approximately 11 million sq ft. Medium
temperature (140°-250°F) and special collectors, the collectors most
commonly used in SHACOB systems, accounted for approximately 26% of
this production while low temperature (60°-90°F) collectors accounted
for 747%. Low temperature collectors are used almost exclusively to
heat swimming pools. The total production of all collectors from
1974 to 1976 represents a fuel savings of approximately 1,300 barrels
of oil equivalent per day.

There were 177 companies manufacturing medium temperature
collectors in the second half of 1976. The fragmentation of the cur-
rent collector industry, in conjunction with its small volume output,
reflects the early stage of industry development.

UTILITIES: Utility involvement in SHACOB usually takes the
form of providing backup energy. Backup energy is required because it
is rarely economical to size the solar array and storage system large
enough to provide 100% of the building energy requirements at all times.
Electric and gas utilities have become aware of their roles in SHACOB
commercialization and are experimenting with SHACOB systems.

A wide variety of SHACOB projects have been sponsored by
electric utilities. Some projects are undertaken only for informa-
tional purposes. Another type of project commonly sponsored by
electric utilities is the provision of instrumentation for monitor-
ing the performance of solar buildings. Other electric utilities
have provided financing for SHACOB demonstration projects or spon-
sored SHACOB research projects in universities. A final type of
project sponsored by several utilities addresses the specific prob-
lem of the SHACOB-electric utility interface.

Gas utilities have also begun to explore the potential of
SHACOB. In fact, many of the programs discussed above are being under-
taken by joint electric and gas utilities. One particularly important
project undertaken by gas utilities and the federal government js the
solar assisted gas energy (SAGE) experiment. The objective of the SAGE
experiment is to explore the potential for commercializing gas-supplemented
solar water heating systems in multi-family dwellings in Southern California.



BARRIERS TO SHACOB

e Barriers to SHACOB...

While the potential benefits of the widespread use of solar
energy in buildings are significant, there are a number of barriers
that could slow SHACOB commercialization. These barriers are cate-
gorized as economic, institutional, legal, technological and environ-
mental. It is important to realize, however, that many of these bar-
riers have overlapping aspects to them and could be placed in several
of the barrier categories.

e Economic Barriers...

Economic barriers to SHACOB commercialization are currently
believed to ‘be the most critical. There are five basic economic barriers:

CONSUMER ECONOMIC DECISION CRITERIA: The consumer's eco-
nomic decision criteria refers to how a potential buyer determines
whether the SHACOB investment is worth the cost. Residential, com-
mercial, and institutional building owners and developers currently
use a wide variety of decision criteria. These include choosing sys-
tems based on their first costs, a payback calculation, or a life-cycle
cost criterion. The major difference among these approaches is the
number of cost factors considered, which has a major impact on which
energy alternative is chosen. Figure 3 shows that on the basis of
first costs, solar cannot compete with conventional systems. On the
basis of payback, Figure 4 shows that at some point in time the cumu-
lative savings from solar will equal the additional first costs. The
key factor is how long a payback consumers will accept. A life-cycle
cost analysis, which includes a discount factor that makes future
benefits less valuable than current outlays, may discourage the solar
investment. If first costs continue to be the predominant decision
criterion in the residential sector and parts of the commercial sector,
SHACOB will face a major barrier.

10
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OWNERSHIP: As shown in Figure 5, in many building situations,
the person who is responsible for choosing mechanical systems is not
the same person ultimately responsible for paying the utility bills.
Because the decision maker is unable to directly receive the benefits
from a SHACOB system, which are realized through reduced utility bills,
he may not be motivated to install a solar system. This is the case
in all buildings that are constructed and sold on a speculative basis,
where no specific owner has been identified. Many rental buildings
present a similar situation. Until developers and owners of rental
property can be assured that they can pass on the higher costs of solar
systems through higher sale prices and rents, the decision maker and
bill payer separation could be a serious barrier to SHACOB in a large
number of buildings. When the SHACOB decision maker and bill payer
are the same individual, as is the case with the custom built, single
family home, installation of a SHACOB system is more likely to be
considered. This is because decision makers are assured that they
will realize the benefits of the SHACOB systein through Tower utility
bills.

11
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** The rental occupant is the bill payer in the case where the sinale family home is rental property.

Figure 5 - Matrix of SHACOB Decision Makers and Utility
Bi1l Payers for Residential Buildings

COST BARRIERS: SHACOB systems, while oftentimes less expen-
sive than conventional systems on a payback or life-cycle cost basis,
are more expensive on the basis of first costs. Solar water heating
is the SHACOB technology that is currently closest to economic feasi-
bility in most areas and has reached that point in some areas. At an
installed cost of $25/sq ft of collector, the initial cost of a solar
water heating system for a single family home would typically be approx-
imately $1,250 (50 sq ft is a typical collector area for a single family
home)}. Solar heating and combined heating and cooling systems currently
have substantially higher initial costs. A consumer may need to finance
the purchase of a solar system with a loan, adding financing costs to
the cost of the solar system. Even with future increases in fuel prices,
some SHACOB systems may not be competitive with conventional systems on
a life-cycle cost basis. Competitiveness on the basis of life-cycle
cost will depend on the discount factor and system lifetime that con-
sumers are willing to use.

FINANCING PROBLEMS: The high initial cost of SHACOB systems
creates financing problems for SHACOB owners. The only way for most
building owners to obtain the needed funds is by borrowing from a
financial institution. Securing a loan adds interest costs to the
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cost of owning a SHACOB system. There may also be some problems in
obtaining loans for SHACOB from financial institutions. The problems
of obtaining loans are described in detail below under "Financial Insti-
tutions."

COMPETITION WITH ALTERNATIVE FUELS: The value of the conven-
tional fuel being displaced by SHACOB is derived from current and future
fuel prices. However, the value to the nation of displacing conven-
tional fuels is not necessarily reflected in current market prices.

The large number of special tax benefits, direct subsidies, research
and development subsidies, and regulations concerning pricing and
operation of conventional fuel supplies insures that current prices
do not reflect either the costs of production or the fuel's value to
the consumer. Any part of the total cost of conventional fuels that
is shared by all sectors of the society, such as pollution costs,

is also not reflected in the prices of conventional fuels. A1l of
these factors reduce the ability of SHACOB to compete with conven-
tional systems.

13
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e Institutional Barriers...

A number of potentially serious institutional barriers to
SHACOB commercialization have surfaced in recent solar research and
early SHACOB installations. There are six basic institutional barriers.

FINANCIAL INSTITUTIONS: Traditional financial institutions,
which currently play a major role in providing both construction and
long-term financing for the building industry, will need to play a
similar role in the development of the SHACOB industry. Lenders appear
to be currently hesitant to make a large number of loans for SHACOB
systems. Their primary concern is that the actual value of a solar
system on the resale market may be less than its cost. Uncertainty
of system performance, lack of sales data on the market response to
solar homes, the small amount of experience of the solar industry are
other lender concerns. In addition to these concerns, the high first
costs of a SHACOB system could disqualify many homebuyers for mortgages
on the gquality of house they wish to purchase. The terms under which
a SHACOB system is financed will have a major impact on the economic
attractiveness of the system. First mortgages offer the most lenient
terms. The high monthly carrying costs of a system financed through
a second mortgage or a home improvement loan may present a significant
barrier. Most retrofit systems will be financed through a home improve-
ment loan.

SHACOB INDUSTRY INFRASTRUCTURE: Accelerated commercializa-
tion of SHACOB must be accompanied by the development of an industry
infrastructure able to meet SHACOB demand. The manufacture, distri-
bution, and installation of a SHACOB system represent individual steps
in the delivery of the final product. Historical analyses of the
introduction of past innovations in the building industry show that
fragmentation and horizontal stratification within the industry act-
to resist change. Figure 6 is a schematic diagram of the relation-
ships that could exist for completing a SHACOB system in a mature
SHACOB industry. The figure shows the existing participants in the
delivery of heating, ventilating and air conditioning equipment (HVAC)
and their interrelationships in solid lines, and the new SHACOB entities
and their predicted interrelationships in broken lines. Given the fact
that this network of relationships will necessarily be established on
a region by region, company by company basis, it is likely to take

14
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™

some time before a mature industry evolves. The threat of delay
associated with inexperience, and inflated costs resulting from un-
certainty on the part of industry participants, act to reduce the
attractiveness of SHACOB to prospective purchasers. In addition to
the participants directly involved in the manufacture, distribution
and installation of a SHACOB system, lending institutions, code author-
ities, insurance companies and other organizations play important roles
in the completion of a SHACOB system. These organizations must also
gain experience with SHACOB systems.
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Source: Midwest Research Institute, adapted from work by Robert Shaw, Booz,
Allen, and Hamilton.

Figure 6 - Schematic Diagram of Industry Infrastructure

BUILDING CODES AND STANDARDS: The federal government has
already initiated an effort to remove the barrier presented by the
lack of codes and standards covering SHACOB systems. Interim Perfor-
mance Criteria for both residential and commercial SHACOB systems have
now been completed. HUD/FHA Intermediate Minimum Property Standards
for solar water and space heating systems have also been completed.
These criteria and standards are expected to be adopted by relevant
industry groups as consensus standards. While the federal government
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has already taken the initiative to remove the building code barrier,
it will probably require a considerable amount of time for standards
to be implemented at the local level. The severe fragmentation of
building codes necessitates that any SHACOB standard be applied by

a large number of administering organizations.

SHACOB-ELECTRIC UTILITY INTERFACE: SHACOB systems are rarely
economically designed to supply 100% of a given load. It is essential,
therefore, that a backup supply of energy be available to the SHACOB
user. If a SHACOB system depends on an electrical backup system, uncer-
tainty in the supply and cost of backup electricity could be a signifi-
~cant barrier to SHACOB. Existing rate structures may not adequately
refiect the cost of service to a solar building as well as conventional
buildings. Utilities, therefore, may adopt more cost reflective rates
in the near future. Under different rate structures, the practicality
of various SHACOB system concepts and specific designs may be radically
different. The uncertainty as to how this problem will be resolved
casts significant doubt on the cost effectiveness of SHACOB systems
with electricity backup which are being installed today.

SHACOB~GAS UTILITY INTERFACE: The major barrier to SHACOB
posed by the gas utility industry is that the current federal and state
pricing policies of gas utilities require that the retail price of
gas be based on the average wholesale cost of gas to the utility com-
pany. The result of this pricing policy is that the price charged
to a consumer of natural gas does not reflect the true marginal cost
of service. Under the average pricing policy, the consumer, a primary
actor in a solar investment decision, does not receive the true value
of the energy savings derived from SHACOB. This fact has a neagative
impact on the ability of SHACOB systems to compete with natural gas,
and is therefore a barrier to commercialization.

CONSUMER ATTITUDES: While cost may be expected to be the
dominant consumer concern in using solar systems, other considerations
may have a significant impact on the solar purchese decision. Other
than cost, public understanding of the energy crisis in general, the
lack of consumer information on SHACOB system operation, durability
and reliability, the lack of adequate guarantees, and the uncertainty
of future fuel costs, are likely to be the most significant attitudinal
barriers to SHACOB commercialization. A large number of negative con-
sumer experiences with SHACOB systems could have a detrimental impact
on the future success of SHACOB.
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e Legal Barriers...

Legal problems could also be barriers to SHACOB commercializa-
tion. The two most significant legal barriers are solar access and land
use and zoning ordinances. ‘

SOLAR ACCESS: Access to sunlight is one legal issue that
has received considerable attention in the last few years. Empirical
studies of the issue to date indicate that sun rights have yet to cause
actual problems. Despite this evidence, it is possible that sun rights
may present some constraints to SHACOB development in the future, par-
ticularly in areas of high density construction. In most states, no
binding legal precedents for sun rights have been established. Ease-
ments to light and air are now available in a few states. An easement
for unobstructed light grants the holder the right to the light coming
across adjacent property for a specified length of time.

LAND USE AND ZONING ORDINANCES: Land use controls and zoning
ordinances may inhibit SHACOB development by requlating building height,
bulk, aesthetic appearance, and Tocation. These restrictions may pro-
hibit the use of solar collectors, or force the SHACOB purchasers to
choose a less than optimal location for the collector array, reducing
the economic feasibility of the system. Retrofitting of solar energy
systems could become a problem because zoning ordinances frequently
1imit changes to existing buildings.
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e Other Barriers...

Two other barriers that affect SHACOB commercialization are
technological barriers and environmental impacts.

TECHNOLOGICAL BARRIERS: For the most part, SHACOB has demon-
strated its technical feasibility. Some improvements, however, are
needed in many areas, particularly in the areas of solar cooling, energy
storage, system 1ife and overall system performance. Currently, solar
cooling systems require temperatures that can only be supplied by ex-
pensive concentrating and special collectors. Energy losses and the
economics of thermal storage systems could be improved. Improved
materials and manufacturing methods could increase system durability
and expected useful life. The performance of all SHACOB systems can be
improved. Technical improvements should enhance the commercial pros-
pects for SHACOB.

ENVIRONMENTAL IMPACTS: The only significant direct negative
environmental impacts that are expected to result from SHACOB commer-
cialization are the by-products of processing raw materials, manufactur-
ing components, and construction activities for SHACOB. Because solar
energy does not directly involve combustion or nuclear reactions, the
two primary sources of environmental concern associated with energy
production are eliminated.
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e Modeling Penetration...

Important questions concerning the future potential of SHACOB
need to be answered so that government resources can be invested in
SHACOB 1in an optimal manner. This need has led to the development of
a number of analytical procedures (or models) to estimate the future
energy potential of SHACOB.

There are common elements in all models that predict the
future use of SHACOB. The elements or phases of the models usually
include: (1) data grouping, (2) data collection and projection,

(3) solar and conventional design, (4) economic comparisons, (5) mar-
ket penetration curve development, and (6) national impacts estima-
tion. Figure 7 presents these elements and their relationships.

Phase 1 2
Data Data Collection iterate for
. N ‘.—-—-—.——.—-—-——
Grouping - and Projection Each Year

3 BV | s ¥ 6y
System Economic Market National
Designs —# Comparisons ¥ Penetration |8 Impacts

Curves

Figure 7 - Basic Elements of A1l Solar Energy Market
Penetration Models
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There are a number of important limitations and uncertainties
associated with modeling the future market penetration of SHACOB. The
first is the uncertainty of projecting future values of a wide variety
of variables. Next, problems arise in gathering the large amount of
required data into meaningful groups. The development of realistic
market penetration curves is also a major uncertainty of the models.
These 1imitations emphasize the fact that results of these penetration
models should be used with caution.

Arthur D. Little, Inc. has developed an extensive model of
SHACOB market penetration for FEA. The results of this model are
contained in PART B of the SHACOB Commercialization Report. The model
quantitatively investigates some of the incentives discussed in this
report. ERDA, with support from the MITRE Corporation, has undertaken
a similar modeling effort to project the market penetration of SHACOB.

SHACOB market penetration estimates from analytical models
display wide variations in results. However, the results indicate
that the future development of SHACOB js highly uncertain and, with-
out further government involvement, the SHACOB market could remain
insignificant in terms of U.S. energy demand.
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e Solar Incentives...

It appears that the near-term market penetration of SHACOB
will be uncertain and probably small if currently established govern-
ment programs are the only SHACOB incentives provided. The potential
benefits of SHACOB suggest that additional SHACOB incentives could be
justified.

e Federal Economic Incentives...

Federal economic incentives include those actions by the
federal government that would have a direct impact on the cost of
SHACOB systems. Economic incentives can be directed at SHACOB indi-
vidual users, business users, SHACOB producers, builders, developers
and utilities. User incentives are emphasized in this report because
most incentive policies to date have been formulated with the thought
that stimulating the demand for SHACOB systems may be sufficient incen-
tive to stimulate the production of SHACOB components. However, most
user incentives could be designed to be directed at producers. One
specific producer incentive, a program to use solar energy in govern-
ment buildings, is examined.

GRANTS: A grant could be made by the federal government to
an individual or business SHACOB user to reduce the cost of the SHACOB
system. The grant would equal the total value of the system or some
fraction of the total cost. The grant could be paid in advance of
purchase. A grant program is already being pursued by the federal
government on a limited basis. These grants, however, have been pri-
marily directed at demonstrating SHACOB systems. Recently, the federal
demonstration efforts have been expanded to make grants up to $400/unit
for the residential use of solar water heating systems. A commercial
grant program providing grants for the installation of solar hot water
systems in hotels and motels has also been initiated.
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INCOME TAX CREDITS: An income tax credit offsets the income
tax liability of homeowners purchasing solar energy systems. An income
tax credit for residential solar equipment is a key solar incentive in
the President's proposed National Energy Plan. The amount of the tax
credit is equal to a specific percentage of the SHACOB system cost, up
to a maximum amount. The credit could be 1imited to the SHACOB purchaser's
tax liability in the year of purchase, or be designed to allow for pay-
ment in excess of the liability, or spread the credit over several years.
The SHACOB purchaser must first purchase the system entirely with his
own funds and then later be partially reimbursed by the credit.

INCOME TAX DEDUCTIONS: Under an income tax deduction incen-
tive, an individual who installs a SHACOB system is allowed to deduct
a specified percentage of the system cost from his taxable income 1in
that year. An income tax deduction would probably be limited to indi-
viduals installing solar systems in residences. However, it could be
expanded to apply to the business user. The actual value of the de-
duction is directly related to the users income tax rate, wwth users
with higher tax rates receiving larger amounts.

INVESTMENT TAX CREDITS: The investment tax credit is an in-
centive that lowers the first costs of SHACOB for business users. An
investment tax credit for SHACOB is included in the President's pro-
posed National Energy.Plan. The incentive allows SHACOB purchasers
to claim an additional percentage credit above the credit for which
they would otherwise be eligible.

; ACCELERATED DEPRECIATION: Ancther incentive designed to en-
courage the use of solar equipment by business users is the accelerated
depreciation allowance. Proposed legislation, modeled after the federal
law permitting the 60-month amortization for costs of pollution control
facilities, would allow a taxpayer to amortize over a 5-year period solar
equipment used in nonresidential buildings.

LOW INTEREST LOANS: A low interest loan incentive is designed
to Tower life-cycle costs. There are a number of different types of
low interest loan programs that could be used to accelerate SHACOB
commercialization. The federal government could directly provide Tow
interest loans for SHACCB systems offering the same interest rate as
the U.S. government debt, plus a small percentage service charge. A
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lower interest rate could also be offered on a direct loan. Another
option is for the government to subsidize the loans of private financial
institutions by paying the difference between the market and incentive
interest rate. The loan program could be directed at either individual
or business users, or both groups. A low interest loan program could
also be designed to assist SHACOB producers, particularly small busi-
nesses.

LOAN GUARANTEES: The basic concept of a federal loan guaran-
tee program is to place the credit of the federal government behind the
borrower. A loan guarantee specifically aimed at SHACOB could take
several different forms. The guarantee could be Timited to only the
cost of the SHACOB system, or it could cover the entire value of the
Toan. One option, intended to 1imit the government insurance to cover
only the additional risks of the SHACOB system, would be for the govern-
ment to pay for system repair, replacement, or conversion to a conven~
tional system in the event that under foreclosure, the system lowered
the resale value of the property.

PROPERTY TAX EXEMPTION: This federal incentive is intended
to exempt solar hardware from state and local property taxes. The
incentive could be designed to have state and local governments waive
property taxes on solar systems and then be reimbursed for the lost
revenue by the federal government. Alternatively, the federal govern-
ment could allow all property taxes paid on solar systems as a tax
credit on federal income tax returns. The property tax exemption
could be applied to all user groups. The complexity of administering
this incentive may reduce its effectiveness.

SOLAR ENERGY GOVERNMENT BUILDINGS PROGRAM: This incentive is
directed at SHACOB producers. The program is defined as a planned pro-
gram of accelerated procurement and installation of SHACOB systems in
federal buildings throughout the U.S., using technically proven equip-
ment. A program to use SHACOB in government buildings is included in
the President's proposed National Energy Plan. The purpose of the pro-
gram is to help stimulate the growth and improved efficiency of the
SHACOB industry infrastructure, and thereby reduce system costs and
increase the public and private availability of SHACOB systems.
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#

e Federal Noneconomic Incentives...

There are a number of federally initiated programs, which,
although having no direct impact on SHACOB system costs, could accele-
rate SHACOB commercialization. These programs are directed at institu-
tional, legal, as well as some economic barriers to SHACOB commerciali-
zation.

DEMONSTRATION PROGRAMS: The federal government is currently
sponsoring a substantial program to demonstrate residential and commer-
cial SHACOB systems. The program is designed to identify any technical
or other constraints to SHACOB use, and to develop approaches to remove
these constraints. A key aspect of the program is the collection of
data on the technical and economic performance of SHACOB systems and the
acceptance of SHACOB by industry and consumers. Three cycles of awards
for residential buildings and two cycles for commercial buildings have
already been completed under the program.

CONSUMER EDUCATION PROGRAM: While the federal government
has already initiated a consumer education program on a small scale,
a more aggressive program could be a significant incentive for SHACOB.
The function of the program is to provide the general public, builders,
developers and various special interest groups with information on
SHACOB systems. The program could inform the public concerning the
costs, benefits, operation, reliability and financing of SHACOB sys-
tems. The program could be used to encourage prospective SHACOB users
to make choices between alternative systems based on the life-cycle
cost or payback decision criteria as opposed to the first cost cri-
terion. A federally financed joint federal and state consumer education
program is proposed in the President's National Energy Plan.

FINANCIAL EDUCATION PROGRAM: A financial education program
could have several functions. It could be used to publicize to both
lenders and consumers the eligibility of SHACOB for any special loan
guarantees or subsidized loan programs which are implemented. Another
function would be to inform the primary mortgage lenders of the terms
on which SHACOB mortgages would be saleable on the secondary isortgage
market. The program could assist lenders in assessing the acceptability
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and performance of SHACOB systems for which individuals and developers
seek construction loans or permanent financing. An educational program
could also be used to try to induce lenders to include energy costs

in the determination of the prospective borrower's eligibility for
financing.

BUILDING CODE AND CERTIFICATION PROGRAMS: The federal govern-
ment has already initiated complementary programs that will lead to defin-
itive performance criteria, minimum property standards, and, in conjunction
with industry groups, voluntary consensus standards for SHACOB systems.
While the federal government is well along the way to developing codes
and standards applicable to SHACOB, these efforts could be supplemented
by programs aimed at implementation. The federal government, as proposed
in the President’'s National Energy Plan, could work with the states to
develop certification programs that would document compliance of SHACOB
components with the appropriate standards. A program to accelerate the
adoption of solar standards by local code authorities could also be
developed.

UTILITY RATE PROGRAMS: The major policy option for removing
the barrier to SHACOB commercialization posed by utility rate policies
is to develop rate structures that would encourage rather than penalize
SHACOB use. There are several rate options that could be implemented.
Their impacts on both the SHACOB users and the utilities are not yet
well understood. Electric utilities could adopt time-of-day rates,
perhaps in conjunction with an interruptible service agreement, to in-
sure that the SHACOB user does not aggravate the utility's peak load.
In return, the SHACOB user could be offered a lower utility rate. The
President's proposed National Energy Plan would require electric utilities
to adopt more cost responsive rates such as time-of-day rates. Gas
utility policies could be changed to require long-run marginal cost
pricing, removing the average pricing barrier. Utility rate changes
will -need to be made with caution as they will have substantial impacts
on consumers.

UTILITY LEASING OR OWNERSHIP PROGRAMS: A policy option that
has been suggested to reduce the problems posed by the SHACOB utility
interface is to permit the utility to own or lease SHACOB systems. This
proposal would use the utilities large existing markets, access to
capital at Tow interest rates, and long-term investment viewpoint to
advance the market penetration of SHACOB systems. Regulatory policies
will need to be modified to allow utility involvement in the SHACOB
industry.
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GOVERNMENT INSURANCE PROGRAMS: A government insurance program
could be used to remove the barrier presented by the lack of adequate
system guarantees that are currently offered by the SHACOB industry.

The program would insure a SHACOB purchaser that an installed system
operated properly for a specified length of time. In effect, the gov-
ernment guarantees the quality of the SHACOB system. Defective compo-
nents or inoperative systems would be repaired or replaced at the ex-
pense of the federal government. The insurance program would, of course,
be conducted in the context of an adequate standards and certification
program, as was discussed previously. This would reduce any deliber-

ate efforts to exploit an insurance program. The exact structure of
this type of program needs to be further evaluated. It is possible

that the program could encourage poorly constructed systems.

State and Local Incentives...

Many of the federal incentives examined require state and
local government participation. Other federal incentives could be
more effective with state and local participation. State and local
governments could also act directly to provide incentives for SHACOB.
Some state and Tocal governments have already demonstrated their
commitment to SHACOB development by implementing incentives. To date,
state and local efforts promoting the adoption of SHACOB include; tax
incentives, support of energy research, development and demonstration,
requiring life-cycle costing for state construction and procurement
decisions, installing solar equipment on state buildings, incorporating
solar easements into zoning regulations, and public education.

26



INCENTIVE COMPARISONS

eincentive Comparisons...

Combining incentives into a comprehensive policy is more
appropriate (in terms of certainty of results and lower aggregate cost
to the government) than using a single incentive. The choice of appro-
priate combinations is best made by comparing individual incentives.
The comparisons presented below are based on: (1) the impact of federal
incentives on SHACOB barriers, (2) the equity implications of federal
incentives and (3) the administrative mechanisms that could be used
to implement federal incentives.

IMPACT OF FEDERAL INCENTIVES ON SHACOB BARRIERS: Figure 8
presents a matrix of the relationship between SHACOB incentives and
barriers. Those incentives which have the greatest impact on economic
barriers, especially high initial and life-cycle costs, generally have
a minimal direct impact on institutional and legal barriers. Grants,
income tax credits and deductions, investment tax credits and acceler-
ated depreciation fall into this category. Low-interest loans and loan
guarantees show a similar trend, except their major impact is on financ-
ing availability and life-cycle cost rather than initial costs. The
government buildings program is different in that its major impacts
could be on the SHACOB industry infrastructure and the use of inappro-
priate decision criteria.

The other incentives impact a wider variety of barriers but
influence economic barriers only minimally. In fact, there is very
little similarity in how these other incentives influence barriers.
Most are designed to eliminate one or two specific barriers and have
only minimal effect on other problems. Examples of this situation in-
clude; the consumer education program, financial education programs,
building code and certification programs, utility rate and leasing
programs, and government insurance programs. The potential for nega-
tive impacts on SHACOB commercialization is highest with utility leas-
ing and rate structure programs. However, poor design or administra-
tion of almost any incentive could negatively impact SHACOB commerciali-
zation.

Based on the impacts of SHACOB barriers, a comprehensive
SHACOB 1incentive strategy would inciude economic incentives and a
selected group of other incentives aimed specifically at institu-
tional, legal and technical barriers.
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COMPARISON OF EQUITY IMPACTS OF FEDERAL INCENTIVES: Incen-
tives also differ in their impact on the various income and interest
groups. Figure 9 summarizes the equity impacts of the incentives.
Figure 9 indicates that several of the federal economic incentives
affect the three user groups (i.e., low income, middle and upper in-
come, and business users) differently. Tax deductions and, to a lesser
extent, tax credits provide disproportionate benefits to middle and
upper income groups. The grant program appears to be the most flexible
economic incentive. Figure 9 also indicates that the SHACOB industry
benefits from almost all incentives. Utilities only receive direct
benefits from a very small number of the incentives. Most incentive
programs discussed to date are directed at user groups.

It may be more important to combine incentives to assure rapid
market penetration by impacting the most serious SHACOB barriers rather
than allow equity to be an overriding consideration. Incentives which
might be very effective in accelerating SHACOB commercialization may
produce some inequities. It is possible to offset these inequities
through other federal programs. However, an incentive program's equity
implications should be understood before the program is implemented.
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EQUITY IMPACT
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Figure 9 - Summary of Equity Impacts of SHACOB Incentives
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COMPARISONS OF ADMINISTRATIVE MECHANISMS OF FEDERAL INCENTIVES:
Figure 10 summarizes the administrative mechanisms available for each of
the incentives. As expected, the federal government will play a role in
administering any federal SHACOB incentive. State and local governments
will have a role in administering property tax incentives, building code
and certification programs, utility rate programs and utility leasing/
ownership programs. State and local involvement would also be very
helpful in implementing grant incentives, consumer education programs,
and government insurance programs.

A1l of the incentives could be administered through existing
government entities, although new entities could be created to administer
a few. Very few estimates of the administrative costs of solar incen-
tives are currently available. In addition, it is not clear that the
creation of a new government entity would require more funds than ex-
pansion of existing organizations. Therefore, the administrative mech-
anism of incentives should not have an integral role in the choice of
an optimal combination of incentives.
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Administrative,
Mechanism

Administered by
What Level of

Could be
Administered by

Would
Require New

Programs

Incentive Government Existing Agency Organization
Grants Federal, State FEA, ERDA, No
HUD;, States
Income Tax Credit Federal IRS No
Income Tox Deduction Federal IRS No
Investment Tax Credit Federal IRS No
Accelerated Depreciation Federal RS No
Low = Interest Loans Federal Maybe (HUD, SBA;, Maybe
GNMA - FNMA)
Loan Guarantees Federal Maybe, (FEA, FHA, Maybe
' VA, SBA)
Property Tax Exemption Federal, State Federal, State and No
and Local Local Depts. of
Revenue
Government Buildings Federal FEA No
Program
Demonstration Program Federal ERDA, ‘HUD, DOD No
Consumer Education Program Federal, State FEA, ERDA, HUD No
and State Agencies
Financial Education Program 1| Federal FEA, ERDA, VA, No
SBA; Ete.
Building Codes and Federal, State Existing National and Maybe
Certification Program and-Local Local Code
Authorities
Utility Rate Programs Federal; State FPC, State PUC's No
§
Utility Leasing and /or Federal, State FPC, State PUC's No
Ownership Programs
Government insurance Federal, State Maybe Maybe

Figure 10 -~ Summary of Administrative Mechanisms for Federal

SHACOB Incentives
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e Incentive Combinations...

Combining incentives into a comprehensive strategy of acceler-
ated SHACOB commercialization is based on the premise that incentive
combinations can be more effective and cost less than a government in-
vestment of the same magnitude in a single incentive. Three incentive
combinations representing three levels of government investment in
SHACOB are examined.

e National Energy Plan...

The President’s proposed National Energy Plan (NEP), in con-
junction with already established SHACOB programs, contains the basic
elements of a comprehensive commercialization strategy for SHACOB.

The solar components of the NEP are:

residential tax credit providing a credit equal to 40% of the
first $1,000 and 25% of the next $6,400, for a maximum credit
of $2,000 to homeowners, phased out gradually over 7 years;

business investment tax credit providing an additional
10% credit, above the normally applicable credit, for
solar equipment installed in industrial and commercial
buildings; s

solar energy government buildings program authorizing
FEA, in conjunction with other federal agencies, to
install SHACOB systems in federal buildings, budgeted
at $100 million through 1980;

consumer education and promotion program supported by
the federal government and operated in cooperation
with state governments;

standards development and certification program supported

by the federal government and operated in cooperation
with state governments; and
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e encourage state governments to pass legislation exempting
SHACOB equipment from property taxes, to pass legisla-
tion protecting solar access, and to develop guidelines
to prevent utilities from implementing policies that
discriminate against SHACOB users.

Adoption of all the solar dincentives contained in the NEP is
expected to have a substantial positive impact on SHACOB commercializa-
tion. First cost and 1ife-cycle cost barriers for both business users
and homeowners will be significantly reduced by the tax provisions con-
tained in the program. These cost reductions have a major impact on
SHACOB's competitive position with conventional fuels. The government
buildings program should have a major positive impact on the develop-
ment of the industry infrastructure. The federal/state standards and
certification program should lead to the elimination of the building
code problem, and improve consumer and lender attitudes toward SHACOB.
The consumer education program should have a major positive impact on
- consumer attitudes. The education program could also lead to the use
of payback or Tife-cycle cost decision criteria by a large number of
potential consumers. The solar access barrier, and the barrier posed
by the utility bill payer and SHACOB decision maker separation could
also be indirectly reduced by the consumer education program. All
of these programs, particularly in conjunction with the already estab-
lTished federal research, development, and demonstration programs,

- should greatly reduce any technical difficulties with SHACOB systems.

The components of the NEP that relate to fossil fuels and
other energy sources are also expected to have a substantial impact
on SHACOB commercialization. Policies that would raise domestic oil
prices to be equal to the world price, and policies that increase the
price of natural gas all should have a positive impact on SHACOB as they
improve SHACOB's competitive position with fossil fuels. The positive
impacts, however, may not be divided equally between the residential
and commercial sectors. Gas policies, for example, as proposed in
the NEP, are designed to maintain the flow of relatively inexpensive
gas to the residential sector while the commercial sector would face
higher prices and reduce availability. Proposals to encourage utility
rate reform, such as requiring utilities to implement time-of-day rates,
also have implications for SHACOB. The exact impact of the NEP utility
rate reform proposals on SHACOB is not yet well understood.
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e Expanded National Energy Plan...

A number of programs in the proposed NEP could be expanded to
form SHACOB incentives. These expanded NEP incentives, in conjunction
with incentives already enacted into law but not yet impTemented, com-
prise another comprehensive strategy for SHACOB commercialization.

The incentives that could be included in an expanded NEP program, in
addition to those incentives included in the NEP, are:

e consumer education program and standards and certification
program pursued more aggressively than in NEP;

e expand NEP program requiring utilities to offer home-
owners financing for residential energy conservation
measures to include financing for SHACOB;

e make SHACOB eligible for grants which the NEP offers
to public and non-profit schools and hospitals for
conservation equipment;

e expand Federal Energy Management Program to assure that the
cost effectiveness criteria allow installation of SHACOB;

e implement loan guarantees for loans made for SHACOB
systems as authorized under Title IV of the Energy

Conservation and Production Act (PL 94-385).

An expanded NEP that included the programs described above in
addition to the basic NEP solar incentives is expected to have a signi-
ficantly larger positive impact on SHACOB commercialization than the
NEP alone. There will, of course, be increased costs associated with
this program.
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e New Initiatives...

It is possible that SHACOB incentives in addition to those
contained in the NEP and expanded NEP programs may be desirable. These
new initiatives could be implemented if it were decided that the bene-
fits of SHACOB warranted further accelerated commercialization. New
initiatives include: ‘

e increased funding of the proposed NEP government buildings
program from $100 million to $200 miilion or $500 million;

e an accelerated depreciation incentive fbr business users;
e 2 1ow interest loan program;

® a‘financial education program;

e a government insurance program; and

e require new buildings with natural gas hookups to install
or at least investigate the feasibility of SHACOB systems.

This program would have several positive impacts on SHACOB
commercialization barriers in addition to the impacts of the expanded
NEP, leading to greater market penetration as well as greater cost to
the government.
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