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The Role of Warranties and
Product Standards in Solar

Energy Development
William H. Lawrence* and John H. Minan**

I. INTRODUCTION

Recent events like long lines at gasoline pumps," nuclear acci-
dents, and escalating energy costs$ have dramatized this nation's
need to develop renewable energy sources. In enacting the Na-
tional Energy Act in November 1978,4 Congress recognized the po-
tential contribution that solar energy could make toward meeting
the nation's energy needs and made its development a national
goal. After the Act's passage, President Carter sent to Congress a

* Visiting Associate Professor of Law, Vanderbilt University; Professor of Law, Univer-
sity of Toledo College of Law. B.A., 1966, J.D., 1972, University of Oregon.

** Professor of Law, University of San Diego. B.S., 1965, University of Louisville;
M.B.A., 1966, University of Kentucky;, J.D., 1972, University of Oregon.

1. Automobile lines several blocks long and waiting periods of three hours or more
were commonplace during the summer of 1979. Although gasoline demand had increased by
3% over the previous year, oil companies in 1979 allotted their stations from 5% to 20%
less gasoline per month than they had allotted in the same month in 1978. TiM, May 21,
1979, at 14; id., July 2, 1979, at 14, 17-21.

2. The worst accident occurred on March 29, 1979.
For six riveting days, the nation-and the world-watched a gas bubble build up

in a nuclear reactor at Three Mile Island near Harrisburg, Pa., and threaten to cause a
hydrogen gas explosion that would spew radiation into the atmosphere. When the bub-
ble finally disappeared and the danger subsided, deep relief was mingled with grave
concern about the nuclear future.

TuE, Apr. 16, 1979, at 22.
3. The refiner acquisition cost of domestic crude oil rose from the 1976 average of

$8.84 per barrel to $22.60 for the first half of the year average in 1980. The cost of imported
oil rose from $13.48 in 1976 to $33.26 in 1980. [Nov. 6, 1980] EN. UsFas REP. (BNA) 25.

4. The National Energy Act was signed into law on November 9, 1978. 14 WEEKLY
COMP. OF PREs. Doc. 1978 (1978). It contains five significantly different statutes: the Public
Utility Regulatory Policies Act of 1978, Pub. L. No. 95-617, 92 Stat. 3117; the Energy Tax
Act of 1978, Pub. L. No. 95-618, 92 Stat. 3174; the National Energy Conservation Policy Act
of 1978, Pub. L. No. 95-619, 92 Stat. 3206; the Powerplant and Industrial Fuel Use Act of
1978, Pub. L. No. 95-620, 92 Stat. 3289; and the Natural Gas Policy Act of 1978, Pub. L. No.
95-621, 92 Stat. 3352.

5. The National Energy Act thus has three principal themes: energy conservation, con-
version to coal, and incentives to production. The Act also establishes six goals to be
achieved by 1985:
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plan designed to meet twenty percent of the energy needs of the
United States with solar energy by the year 2000.6 Before the ex-
pectations for solar energy can be realized, however, a number of
complex legal problems must be resolved. Ways must be found to
overcome the fundamental legal barriers that presently exist to the
rapid expansion of solar energy use. The "solar future" is not just a
challenge to investors, engineers, and energy planners; it also de-
mands the unequivocal attention of the legal community.

Fortunately, considerable legal interest in solar energy has
developed over the past four years. A good deal of legislation and
legal research has been directed toward improving the economic
and technological feasibility of solar usage. Because the high initial
cost of solar equipment is a significant barrier to greater solar use,

the federal government8 and more than half the states' have en-

1. To reduce the average growth rate of energy consumption to 2 percent
per annum.

2. To reduce the oil imports level to less than 6 million barrels a day.
3. To achieve a 10 percent reduction in gasoline consumption from the

1977 level.
4. To retrofit for energy conservation purposes 90 percent of the residen-

tial and commercial buildings in the United States.
5. To increase coal production by at least 400 million tons annually over

1976 levels.
6. To use solar energy in more than 2Y2 million homes.

House AD Hoc COMM. ON ENERGY, NATIONAL ENERGY ACT, H.R. REP. No. 543, 95th Cong.,
1st Sess. 9 (1977).

6. The plan includes provisions for the creation of a Solar Bank to finance more than
100,000 installations of solar units the first year, a 20% tax credit for passive solar applica-

tions, a 5% investment tax credit to supplement the existing 10% investment tax credit, a
special 10% tax credit in the National Energy Act for industrial process heat equipment
purchases, a 15% tax credit on woodburning stoves installed in principal residences, perma-
nent exemption of gasohol fuel from the four-cent federal gasoline excise tax, over $1 billion
in federal expenditures over fiscal 1980, and enhanced efforts to develop solar energy and

coordinate solar programs in the government. [June 21, 1979] EN. USRs REP. (BNA) 3. The
20% goal, however, is not based solely on direct solar applications:

The broad goal of 20 percent by 2000 should be reachable, if only because defini-
tions of solar generally include energy from every renewable source for which the sun
can be held accountable. Like others, the Administration lumps in its definition much
more than power derived directly from sunlight; biomass energy is included.., and so

are wind power, hydroelectric power, and even power that can be generated by temper-
ature differences between the surface and depths of the ocean. Biomass and hydro-
power alone are expected to provide half of the energy required to meet the "solar"
goal.

Burck, Solar Comes Out of the Shadows, FoRTUNE, Sept. 24, 1979, at 67.
7. In new residential construction a solar hot water system costs between $1,000 and

$2,000, and the cost of a combined water and space heating system is between $8,000 and
$14,000 or more. GENERAL AcCOUNTNG OFFICE, COMmERCIALIZING SOLAR HEATING: A NA-
TIONAL STRATEGY NEEDED 9 (1979) (report to the Congress by the Comptroller General).

8. Energy Tax Act of 1978, Pub. L. No. 95-618, 92 Stat. 3174 (codified in scattered
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acted solar tax incentives. In addition, the Solar Energy and
Energy Conservation Bank ° was created by Congress to facilitate
low-interest financing to help reduce the economic impact to the
consumer of the initial cost of installing a solar unit. Other eco-
nomically focused legal reponses are concerned with protecting so-
lar investments"" and the legal interrelationship between utilities
and solar energy development. "

sections of 19, 23, 26, 42 U.S.C. (Supp. II 1978)), as amended by Crude Oil Windfall Profit
Tax Act of 1980, Pub. L. No. 96-223, 94 Stat. 229 (to be codified in scattered sections of 7,
19, 26, 31, 42 U.S.C.).

9. For a relatively recent listing and description of state tax incentive legislation, see
Johnson, State Approaches to Solar Legislation: A Survey, 1 SOLAR L. RaP. 55, 57-92
(1979). For additional discussion of solar tax incentive legislation, see Adams, An Analysis
of Solar Legislation-Taxes and Easements, 14 LND & WATER L. REv. 393 (1979); Minan
& Lawrence, Encouraging Solar Energy Development Through Federal and California Tax
Incentives, 32 HASTINGS L.J. 1 (1980); Minan & Lawrence, Legislative Comment: The
Windfall Profit Tax Act and Taxpayer "Double Dipping," 2 SOLAR L. REP. 571 (1980);
Minan & Lawrence, State Tax Incentives to Promote the Use of Solar Energy, 56 Ta.. L.
Rav. 835 (1978).

10. Energy Security Act, Pub. L. No. 96-294, § 505, 94 Stat. 722 (1980).
11. A property owner installing a solar collector, for example, needs assurance that the

sunlight crossing a neighbor's property will not be obstructed in the future. Several com-
mentators have noted the common law's inability to provide the necessary guarantee to lat-
eral access. See, e.g., Gergacz, Solar Energy Law: Easements of Access to Sunlight, 10 N.M.
L. REv. 121 (1979); Moskowitz, Legal Access to Light: The Solar Energy Imperative, 9 NAT.
RESOURCES LAW. 177 (1976); Myers, The Common Law of Solar Access: An Insufficient Pro-
tection for Users of Solar Energy, 6 REAL EST. L.J. 320 (1978); Zillman, Legal Aspects of
Solar Energy Development, 1976 ARIz. ST. L.J. 25; Comment, Securing Solar Energy
Rights: Easements, Nuisance, or Zoning?, 3 COLUM. J. ENV'rL L. 112 (1976); 29 BAYLOR L.
REv. 1013 (1977); 45 BROOKLYN L. Rv. 357 (1979); 67 CALIF. L. REV. 350 (1979); 7 FORDHAM
Ure. L.J. 283 (1979); 57 OR. L. REv. 94 (1977).

A number of commentators have focused on land use planning techniques and various
legislative solutions as an appropriate response to this problem. See, e.g., G. HAYES, SOLAR
AccEsS LAW (1979); S. KRAEMER, SOLAR LAW 33-167 (1978); Eisenstadt, Long & Utton, A
Proposed Solar Zoning Ordinance, 15 URn. L. ANN. 211 (1978); Eisenstadt & Utton, Solar
Rights and Their Effect on Solar Heating and Cooling, 16 NAT. RSOURCES J. 363 (1976);
Reitze, Solar Rights Zoning Guarantee: Seeking New Law in Old Concepts, 1976 WASH. U.
L.Q. 375; Comment, Legislative Approach to Solar Access: Transferable Development
Rights, 13 NEw ENG. L. Rav. 835 (1978); 19 NAT. REsouRcEs J. 957 (1979); 47 U. COLO. L.
REV. 421 (1976); 17 WAsHBURN L.J. 147 (1977).

12. The principal focus in this area is on the effect of utility competition on solar
investors and the rates that will be charged by the utilities for backup energy to solar users.
An alternate energy source is required whenever a solar system, because of insufficient ca-
pacity or limited storage capability, cannot fully satisfy the consumer's energy demand.
Many solar users will have to turn to electricity or natural gas as a backup source of energy.
The main federal legislation is the National Energy Conservation Policy Act of 1978, Pub.
L. No. 95-619, 92 Stat. 3206, as amended by Energy Security Act, Pub. L. No. 96-294,
§§ 546(a), 562, 565, 94 Stat. 611 (1980) (to be codified at 42 U.S.C. §§ 8217, 8235(a)-(i),
8281-8284). See also Danziger, Renewable Energy Resources and Cogeneration: Community
Systems and Grid Interaction as a Public Utility Enterprise, 2 WmTrT= L. Rav. 81 (1979);
Dean & Miller, Utilities at the Dawn of a Solar Age, 53 N.D. L. Rav. 329 (1977); Feuerstein,
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The need to demonstrate and enhance solar technological ca-
pability also has stimulated legal activity. The Solar Heating and
Cooling Demonstration Act of 1974,13 the first major federal legis-
lation in its field, was intended "to provide for the demonstration
within a three-year period of the practical use of solar heating
technology, and to provide for the development and demonstration
within a five-year period of the practical use of the combined heat-
ing and cooling technology."1' The residential grants for the final
cycle of the Residential Solar Heating and Cooling Demonstration
Program were completed in 1979.15 Other national programs in-
clude continuing evaluation of demonstrations, 6 procurement of
equipment,17 research and development, 8 and dissemination of in-
formation to the public.19

Utility Rates and Solar Commercialization, 1 SOLAR L. REP. 305 (1979); Gilmer & Meunier,
Electric Utilities and Solar Energy: The Service Contract in a New Social Context, 30
MERCER L. REv. 377 (1979); Goble, Increasing the Use of the Sun: A Potential Role for the
Energy Utilities, 14 TULSA L.J. 63 (1978); Laitos & Feuerstein, May Regulated Utilities
Monopolize the Sun?, 8 DEN. J. IN 'L L. & POL'Y 31 (1979); Lawrence & Minan, The Com-
petitive Aspects of Utility Participation in Solar Development, 54 IND. L.J. 229 (1979);
Lawrence & Minan, Solar Energy and Public Utility Rate Regulation, 26 U.C.L.A. L. Rev.
550 (1979); Sparrow, Public Utility Involvement with Distributed Solar Systems, 1 SOLAR
L. REP. 955 (1980).

13. 42 U.S.C. §§ 5501-5517 (1976).
14. 42 U.S.C. § 5501(b) (1976).
15. 1 SOLAR L. RP. 268-69, 894-97 (1979-1980). "These demonstration projects pro-

vide builders and developers an opportunity to gain actual experience with solar installa-
tions, offer the public a chance to see and buy solar homes, and permit HUD to collect data
on solar system performance and market experience." Foreword to REAL ESTATE RESEARCH

CORPORATION, SELLING THE SOLAR HoME '80: MARKET FINDINGS FOR THE HoUSING INDUSTRY

(1980) [hereinafter cited as RERC MARIKE FINDINGS] (prepared under contract to U.S.
Dep't of Housing and Urban Development).

16. 1 SOLAR L. RP. 897 (1980).
17. For example, the Federal Photovoltaic Utilization Act, which is part 4 of Title V of

the National Energy Conservation Policy Act, 42 U.S.C. §§ 8272, 8278 (Supp. 1979), author-

ized appropriations up to $98,000,000 for the period beginning October 1, 1978, and ending
September 30, 1981, for procurement and installation of photovoltaic systems for federal

buildings. The Federal Photovoltaic Utilization Act is amended by Title V, § 565 of the
Energy Security Act, Pub. L. No. 96-294, 94 Stat. 752 (1980) (to be codified at 42 U.S.C. §§
8281-8284).

18. See ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION, A NATIONAL PLAN FOR

ENERGY RESEARCH, DEVELOPMENT & DEMONSTRATION: CREATING ENERGY CHOICES FOR THE
FUTURE (vol. 1 & 2) (1976). See also Solo, The Research and Development Program for
Solar Energy, in FEDERAL TRADE COMMISSION, THE SOLAR MARKE. PROCEEDINGS OF THE
SYvMOSIUM ON COMPEvmON IN TH SOLAR ENERGY INDUSTRY 146 (1978).

19. For example, the National Energy Conservation Policy Act requires utilities
to inform their residential customers of suggested conservation measures (including so-
lar devices), expected energy cost savings associated with each measure, and lists of
suppliers and financers of such measures. The Act also makes the utility a project man-
ager by requiring it to offer to inspect residential buildings, estimate purchase and in-
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Although legal analysis in these areas is crucial and must be
expanded, one should not assume that once the technological and
economic barriers are lowered solar use will significantly increase.
Solar energy is already technologically and economically viable in
several areas.20 Many solar products are already commercially
available, and improvements are inevitable.2 1 Moreover, as the cost
of environmental energy sources increases, solar energy's competi-
tive position will improve.2 2 Even in the face of a mounting energy
crisis, however, technical and economic viability of solar energy
products may not be sufficient to assure their widespread use.
Before successful commercialization will occur, there must be
greater consumer confidence and institutional acceptance of solar
equipment.

If a commercialization effort is to be successful, it must be di-
rected toward four major groups: consumers, builders, building and
housing code officials, and tax and other government benefit offi-
cials. Consumers are the ultimate users of both buildings equipped
with solar systems and solar equipment used to retrofit existing
structures.23 Builders are important because they generally make

stallation costs of conservation measures and anticipated savings, and arrange for in-
stallation and financing.

Lawrence & Minan, 54 IND. L.J., supra note 12, at 266 (referring to § 215(a)). Utility energy
audit programs are established for multi-family dwellings and small commercial buildings in
the Energy Security Act, Pub. L. No. 96-294, § 565, 94 Stat. 752 (1980) (to be codified at 42
U.S.C. §§ 8281-8284). The Energy Security Act also includes provisions for the coordination
of information dissemination in general. Id. § 404, 94 Stat. 716 (to be codified at 42 U.S.C.
5 7373).

20. The technological feasibility of a number of solar innovations, including flat plate
collectors, evacuated tubes, photovoltaic cells, and passive applications, has been clearly es-
tablished. For a general description of these basic technologies, see Lawrence & Minan, 54
IND. L.J., supra note 12, at 21-34.

21. The Energy Information Administration (EIA) of the Department of Energy
prepares six-month surveys of production, exports, and imports. See SoLAR ENERGY INTLU-
GONCE REP., Nov. 12, 1979, at 454. "EIA's study also indicates a rise in prototype develop-
ment in the industry. Some 243 firms are working on 417 new collectors, up from 201 firms
and 350 prototypes." Id.

22. Solar use is presently economical in many areas. See Ben-David, Schulze,
Balcomb, Katson, Noll, Roach & Thayer, Near Term Prospects for Solar Energy: An Eco-
nomic Analysis, 17 NAT. REsouRcas J. 169 (1977). Additionally, continued oil price increases
by the Organization of Petroleum Exporting Countries (OPEC) and the deregulation of nat-
ural gas under the Natural Gas Policy Act of 1978, Pub. L. No. 95-621, 92 Stat. 3352, have
made traditional energy sources increasingly more costly. The Department of Energy
predicts "that the world price of oil will rise from its present price of over $32 per barrel to
$42.75 by 1985 and to $48.25 by 1990." [Oct. 30, 1980] EN. UsEns REP. (BNA) 7.

23. Retrofitting homes will be essential if the solar technology is to have any signifi-
cant impact as an energy source for residences. "New buildings account for roughly 2-4
percent of the existing stock of buildings at a given time." R. SCHOEN, A. HmSHBERO & J.
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the initial determination whether to use solar or conventional heat-
ing and cooling appliances in new construction. Code officials play
a significant role because they must finally approve the solar appli-
cations. Tax and other government benefit officials, such as loan or
grant officers, are also important because they must determine so-
lar eligibility for state or federal incentive purposes.

This Article examines the use of warranties and product stan-
dards in solar marketing as ways to bring about the needed confi-
dence in and acceptance of solar equipment. The first part of the
Article analyzes relevant warranty law from the perspectives of so-
lar sellers and buyers. Some government and private groups have
argued that warranties can provide the needed impetus for solar
development, and there is thus a great tendency today to view war-
ranties as the means to encourage solar usage. The premise ad-
vanced in this part of the Article, however, is that warranty law,
operating independently, is unlikely to instill adequate buyer con-
fidence or provide sufficient buyer protection to develop solar mar-
kets. The second part examines the major types of product stan-
dards promulgated in the United States in the context of solar
energy and demonstrates their importance as a means of overcom-
ing reluctance on the part of consumers, builders, code officials,
and government benefit officials. The final part of the Article as-
sesses how warranties and product standards can be used most
successfully in the solar commercialization effort. The Article ar-
gues that given the shortcomings of warranties, greater emphasis
must be placed on the development of product standards if solar
energy is to become a viable commercial enterprise in this country.
The implementation of sound product standards is one of the most
important and necessary acts to stimulate widespread solar use.
The role of solar warranties is more modest; their primary contri-
butions will be in a support capacity for product standards.

II. WARRANTIES

Providing express warranties is a common merchandising
technique to instill consumer confidence in products. The express
warranty is designed to increase a product's attractiveness by re-
ducing the buyer's risk on the quality or performance capabilities
of the product offered for sale. Implied warranties are also imposed
as a matter of law in many sales transactions. These warranties are
intended to assure purchasers that the products comply with at

WEINGART, NEW ENEGY TECHNOLOGIES FOR BUILDINGS 125 (1975).

542 [Vol. 34:537
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least minimum fitness standards.
Because of the success of warranty law in promoting both con-

sumer confidence and customer protection in many sales transac-
tions, warranties often are advocated as a means of advancing con-
sumer acceptance of solar energy products.2 ' Express warranties
for solar products have even been required by legislation in a few
states. For example, California conditions the availability of its so-
lar state income tax credit 25 on the existence of solar equipment
warranties, 26 and Maine subjects sellers to monetary penalties for
failure to provide the required warranties to purchasers of solar
energy equipment. Warranties, however, have only a limited
potential to create buyer confidence or provide buyer protection.
Furthermore, relying on warranties as the principal response to
these consumer needs is likely to retard rather than to promote
solar energy development.

24. See C. LUNDAL, AN INVESTIGATION OF THE ACCEPTANCE OF SOLAR HEATING AND
COOLn G IN THE HousING INDUSTRY IN NEW Mmco 70 (1976), cited in BEHAVIORAL STUDIES
GROUP, GEORGE WASHINGTON UNIVERSITY, ANALYSIS OF POLICY OPTIONS FOR ACCELERATING
COMMERCIALIZATION OF SOLAR HEATING AND COOLING SYSTEMS 448 n.42 (1977); BEHAVIORAL
STUDIES GROUP, GEORGE WASHINGTON UNIVERSITY, ANALYSIS OF POLICY OPTIONS FOR AcCEL-
ERATING COMMERCIALIZATION OF SOLAR HEATING AND COOLING SYSTEMS 449; RERC MARKET
FINDINGS, supra note 15, at 7; Jaroslovsky, Solar Equipment Warranties: Consumer
Problems in California, 55 CAL. ST. B.J. 236, 239 (1980); Johnson, supra note 9; 30 MEECER
L. REv. 547, 548-52 (1979). See generally FLORIDA SOLAR ENERGY CENTER, PROCEEDINGS OF
SOLAR ENERGY CONSUMER PROTECTION WORKSHOP, OPENING AND FINAL PLENARY SESSIONS
(1979).

25. CAL. REv. & TAX. CODE § 23601(a)(2) (West Supp. 1980). Legislative action was
recently taken to extend the availability of the tax credit. CAL. REv. & TAx. CODE § 17052.5
(West Supp. 1980).

26. CAL. ADmin. CODE tit. 20, § 2601 (West -). Legislation similar to California's was
introduced in the 1979 session of the Arizona legislature. ARiz. REv. STAT. ANN. § 44-1762
(West Supp. 1980).

27. The Maine provision, enacted in 1979, establishes a five-year manufacturer's ex-
press warranty against defects in materials or construction and a one-year warranty on
proper installation of the system. ME. REV. STAT. ANN. tit. 10, §§ 1491-1494 (1980). The New
York Solar Energy Products Warranty Act requires all solar purchases to be recorded in
writing. Although warranties are not mandated, disclosure of specific information is re-
quired, and the absence of a warranty must be conspicuously noted. N.Y. ENERGY LAw
§§ 12-101, -104 (ConsoL Supp. 1980).

The first imposed warranties came with the Department of Housing and Urban Devel-
opment's Hot Water Initiative Program. Manufacturers were required to provide five-year
warranties against defects in materials or manufacture; installers had to provide one-year
warranties against defects in materials, manufacture, or installation. Similar warranties were
required in Cycles 4 and 5 of the HUD Residential Solar Demonstration Program. See Mara
& Engel, Institutional Barriers to Solar Energy: Early HUD Demonstration Experiences, 1
SOLAR L. REP. 1095, 1114 (1980).
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A. Buyer Confidence

1. The Limitations of Warranties

Prospective solar users are understandably cautious about
making solar purchases. Solar equipment uses a technology unfa-
miliar to most people, and its initial cost is greater than that of
most comparable conventional energy systems. The potential
buyer legitimately wants some assurances that a solar system will
meet anticipated energy needs. These assurances are critical to
overcome buyer hesitancy.

Recent data indicates that consumer concern about solar
purchases is justified. A number of difficulties in the construction
and installation of solar systems have been documented.2 8 A study
of consumer experiences with solar energy systems in Florida re-
vealed major inadequacies;29 the "data suggests that a disturbingly
low fraction of the systems now being installed are free of signifi-
cant problems or major potential problems."30 The 1978 and 1979
results of the Solar Reliability and Materials Program conducted
by the Argonne National Laboratory" indicate four problem areas
concerning system reliability: freezing, interconnection leaks, con-
trols, and collectors.2 The number of these occurrences, although
declining, is disturbingly large.3 In addition, widespread adverse
publicity can heighten consumer concern. Appropriate assurances
to allay these concerns will be necessary for the successful market-
ing of solar systems.

28. See Wysocki, Solar-Energy Devices Abound, But Many Are Useless or Inefficient,
The Wall St. J., Apr. 28, 1977, at 1, col. 1. The General Accounting Office examined 91
residential units that had been installed as solar demonstration projects. Fifty-two percent
of the units were either not working or were experiencing operational problems; 17% were
not in operation long enough to assess their reliability. Only 31% of the units were main-
taining reliable operations. GENERAL AcCOUNTING OFFICE, FEDERAL DEMONSTRATIONS OF SO-
LAR HEATING AND COOLING ON PRVATE RESIDENCES-ONLY Liurm SuccESs 14 (1979) (re-
port to the Congress by the Comptroller General).

29. M. Yarosh & A. Litka, Solar Commercialization-The Consumer Experience (un-
dated) (unpublished thesis on file with Vanderbilt Law Review) (preliminary report on a
study initiated in September 1977 by the Florida Solar Energy Center involving approxi-
mately 1,500 solar users in Florida).

30. Id. at 17. The problems centered on improper installation, system design, and siz-
ing difficulties. Attempts to defraud and deceive consumers did not appear to be wide-
spread. Id.

31. P. CHOPRA, RELIABILITY AND MATERIALS PERFORMANCE OF SOLAR HATING AND
COOLING SYSTEMS (1979).

32. Id. at 8. The effects of materials corrosion and heat-transfer fluid degradation on
system reliability and thermal performance are currently being assessed. Id. at 14-18.

33. Id. at 8. See also Mara & Engel, supra note 27, at 1114.

544 [Vol. 34:537
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A comprehensive manufacturer's warranty undoubtedly would
provide the needed assurances to many interested consumers. This
type of warranty, for example, might warrant the workmanship, in-
stallation, and performance characteristics of the unit for its life
and offer to correct without charge any defects, malfunctions, or
failures to conform to stated performance levels. In addition, the
manufacturer might not disclaim or limit the duration of any im-
plied warranty or exclude or limit consequential damages for
breach of the warranty. This type of guarantee would significantly
advance consumer confidence in solar products.

For a variety of reasons, however, solar manufacturers and
suppliers cannot realistically provide such a comprehensive war-
ranty. Essentially, the potential liability under this warranty would
be too great. First, the most common solar applications create rela-
tively high heat concentrations, which involve obvious dangers.3
Second, many hot-water-heating or space-conditioning units use
corrosive transfer fluids. Leaks of these fluids can damage the sur-
rounding structure or contaminate the water supply. Third, a com-
plete solar energy system is extensive. Typically, it might extend
from panels on the roof-with plumbing, wiring, and ducts
throughout the structure-to storage tanks and heat exchangers in
the basement or under the structure. Repairing or replacing defec-
tive parts might be both difficult or expensive because of accessi-
bility problems. Fourth, solar systems can provide hot water, space
heating and conditioning, and electricity-services now commonly
expected. A breakdown in a solar energy unit could lead to sub-
stantial costs in securing substitute energy forms. Because the con-
sequences of a defective unit arguably may be foreseeable, a war-

34. The dangers are not limited to heat concentration. Possible problems cited by
the insurance company officials [interviewed by the Government Accounting Office] in-
clude increased fire hazards due to the high temperatures created in the solar collector,
damage to property from water leaks, bodily injury and/or property damage from anti-
freeze leaks, and possible structural damage because of the additional weight of
collectors.

GENERAL ACCOUNTING OFFICE, COMMERCILMNG SoLAR IHEATIo: A NATIONAL STRATEGY
NEEDED 17 (1979) (report to the Congress by the Comptroller General). The lack of current
data on the extent of the risk involved also presents problems for insurance companies,
since they need information on reliability, durability, and safety. The Insurance Services
Office (ISO) examines new technologies to determine whether special rates are justified by
any additional risk. "The ISO is a nonprofit organization based in New York and owned by
1,200 property and casualty companies. It is the major national rating service for the insur-
ance industry and works closely with state insurance departments in setting contract terms
and underwriting criteria." BmHAvWoRAL STUDis GROUP, supra note 24, at 447 n.37. The ISO
does not yet have sufficient data to make a decision on solar energy systems. Id. at 447.
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rantor is potentially liable for damages resulting from the
breakdown.35 A defect in an industrial solar heat process applica-
tion, for example, could force a loss of plant production and sub-
ject a warrantor to a claim for lost profits .3  Finally, since most
modern solar applications are relatively new, the full extent and
form of potential liability is uncertain.

Many solar manufacturers have not yet marketed enough
units to have sufficient data upon which to base any extensive war-
ranty. Manufacturers need time to ascertain and assess the actual
operational characteristics of their products after they are sold.3 7

This field data is essential because only after the equipment is suf-
ficiently marketed is it exposed to the wide range of consumer
uses, weather conditions, and other variables bearing on liability.

The sensitive nature of solar equipment also should make
manufacturers hesitant to give comprehensive warranties. A poten-
tial solar purchaser is typically motivated by a desire to reduce the
need for expensive conventional energy forms and thus will want
to know the performance capabilities of a solar unit before buying
it.38 Representations given in response to performance inquiries are
likely to be disclaimed as guarantees because of the large number
of external variables affecting the performance capabilities of an
installed system. In addition to obvious weather variations, per-
formance will be affected by the sizing of the solar units to the
application, installation, the amount of insulation, energy con-

35. U.C.C. § 2-715(2) provides,
Consequential damages resulting from the seller's breach include
(a) any loss resulting from general or particular requirements and needs of which the
seller at the time of contracting had reason to know and which could not reasonably be
prevented by cover or otherwise; and
(b) injury to person or property proximately resulting from any breach of warranty.

For cases applying § 2-715(2), see Burrus v. Itek Corp., 46 Ill. App. 3d 350, 360 N.E.2d 1168
(1977)(defective printing press); Valley Die Cast Corp. v. A.C.W. Inc., 25 Mich. App. 321,
181 N.W.2d 303 (1970) (defective car wash system). See also Farnsworth, Legal Remedies
for Breach of Contract, 70 COLUM. L. REv. 1145, 1199-1210 (1970); Special Project, Article
Two Warranties in Commercial Transactions, 64 CORNELL L. REV. 30, 158-67 (1978).

36. See, e.g., Lewis v. Mobil Oil Corp., 438 F.2d 500, 510 (8th Cir. 1971)(loess of profits
is a natural consequence of the disruption of production of a manufacturing enterprise). See
also Comment, Lost Profits as Contract Damages: Problems of Proof and Limitations on
Recovery, 65 YmxL L.J. 992 (1956).

37. A vicious circle exists: "Until manufacturers install enough solar systems to know
what problems can be expected, they cannot prudently offer broad warranties; meanwhile,
consumers hesitate to buy unwarranted systems, thus retarding the collection of information
on which warranties are necessarily based." BEHAVIORAL STUnMS GROUP, supra note 24, at
449.

38. "The most frequently asked question [by buyers of solar homes] concerns the util-
ity cost savings a homeowner should expect." RERC Miluar FINDINGS, supra note 15, at 14.
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sumption patterns, and other factors.3 9 Solar manufacturers are
thus unlikely to want to warrant performance at any specific level;
they are more likely to limit warranties to guaranteeing an absence
of defects in materials or workmanship.

The warranties actually given are also likely to be restricted to
relatively short time periods, which will further influence the gen-
eral value of warranties as a method of promoting consumer confi-
dence. Due largely to the absence of sufficient field data, and in
many cases to the lack of capacity to ensure greater product re-
sponsibility,40 most warranties against defects in materials and
workmanship will extend for only one to three years.41 This war-
ranty period may seem too short to some prospective consumers.
Of course, many industries regularly sell products without encoun-
tering consumer resistance even though their warranties fall far
short of the projected life of the product. For example, in the auto-
mobile industry the warranty is substantially less than the ex-
pected useful life of the product. The situation for the solar energy
industry is likely to be different, however. Consumers have a his-
tory of experience with automobiles and conventional appliances
that satisfies them that these products will retain their value after
the warranty period. Conversely, many consumers have no experi-
ence with solar equipment and are therefore uncertain of product
value. Solar purchasers are more likely to expect representations
on product life from the seller, thus making product life central to
the bargaining process. If the seller guarantees the product for only
a fraction of its asserted useful life, consumers are likely to de-
mand an additional form of quality assurance. Moreover, unlike
the automobile, alternatives to solar systems are available to meet
energy needs.

The nature of the industry is another factor militating against
the provision of extensive solar equipment warranties by manufac-
turers. The solar manufacturing industry is characterized by ease
of entry and low start-up costs. Consequently, many of the en-
trants are newly formed small businesses incapable of guaranteeing

39. "Utility savings are affected by the kind of solar systems used, when it is expected
to operate most efficiently, the occupant's lifestyle and utility usage, and the price of con-
ventional fuels." Id. at 15.

40. Examples of additional considerations leading to short warranty periods, based
primarily upon product characteristics of appliances and consumer goods of a mechanical,
electrical, or electronic nature, are provided in Eddy, Effects of the Magnuson-Moss Act
Upon Consumer Product Warranties, 55 N.C. L. Rav. 835, 840-45 (1977).

41. One-year warranties on mechanical and electronic parts are common. 30 MzRcra
L. RE v. 547, 551 (1979).
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extensive product responsibility. Furthermore, the industry lacks
vertical integration. Manufacturers often make only discrete parts,
such as collectors, storage tanks, and controls, which are then as-
sembled and installed by others to create a working system. When
no single business entry is responsible for manufacturing, distrib-
uting, selling, and installing solar equipment, firms are unlikely to
warrant features over which they have no control.42

Solar equipment manufacturers will thus undoubtedly be in-
clined to provide far less than the maximum warranty. Moreover,
existing laws allow significant limitations on warranties, and in
some cases, even their disclaimer. Article Two of the Uniform
Commercial Code (U.C.C.), enacted in all jurisdictions except
Louisiana,'43 governs express warranties 44 and two forms of implied
warranties. The generally applicable implied warranty of
merchantability assures the fitness of an item for ordinary pur-
poses,' 5 while the more limited implied warranty of fitness for a
particular purpose guarantees that the goods will meet the buyer's
specified needs.4'6 Article Two, however, also permits the modifica-
tion or limitation of buyer remedies for a breach of warranty 7 and
allows limitation or complete disclaimer of both express and im-
plied warranties.48 Under the U.C.C., therefore, a solar manufac-
turer can combine express warranties and limitations to shape the
extent of the responsibility that it is willing to undertake. Given
this freedom, a manufacturer is not likely to provide full guaran-
tees for its products.

42. See generally FLORIDA SOLAR ENERGY CENTER, WARRANTIES (1978)(prepared for
participants at the Solar Energy Consumer Protection Workshop, Atlanta, Georgia).

43. J. WHTE & R. Summans, THE Ur sOR CoMMERcIAL CODE 1 (1980).

44. U.C.C. § 2-313.

45. U.C.C. § 2-314(c). Unlike the other warranties under the U.C.C., the seller must be
a merchant to create an implied warranty of merchantability. The term "merchant" is de-
fined in § 2-104(1).

46. O.C.C. § 2-315.
47. The measure of recovery of a buyer's damages for breach of a warranty is provided

in U.C.C. § 2-714. Section 2-719 permits the contractual modification or limitation of reme-
dies. See generally Eddy, On the "Essential" Purposes of Limited Remedies: The Meta-
physics of UCC Section 2-719(2), 65 CALIF. L. REv. 28 (1977); Peters, Remedies for Breach
of Contracts Relating to the Sale of Goods Under the Uniform Commercial Code: A
Roadmap for Article 2, 73 YALE L.J. 199, 250-53, 268-72 (1963); Special Project, supra note
35, at 106-30, 212-43; 63 VA. L. Rzv. 791 (1977).

48. U.C.C. § 2-316(1) governs the disclaimer of express warranties. The disclaimer of
implied warranties is covered by § 2-316(2) and (3).

[Vol. 34:537



WARRANTIES AND STANDARDS

2. The Magnuson-Moss Act

The Magnuson-Moss Act, a federal consumer warranty law en-
acted in 1975,49 prohibits many combinations of express warran-
ties, implied warranties, disclaimers of warranties, and limitations
of remedies possible under the Uniform Commercial Code. The
Act, however, does not mandate the use of any warranties. Rather
it regulates the use of written warranties, which are defined in the
Act as

(A) any written affirmation of fact or written promise made in connec-
tion with the sale of a consumer product by a supplier to a buyer which re-
lates to the nature of the material or workmanship and affirms or promises
that such material or workmanship is defect free or will meet a specified level
of performance over a specified period of time, or

(B) any undertaking in writing in connection with the sale by a supplier
of a consumer product to refund, repair, replace, or take other remedial ac-
tion with respect to such product in the event that such product fails to meet
the specifications set forth in the undertaking."

When a consumer product supplier makes any written warranty
with respect to the product sold, the Act prohibits the disclaimer
or modification of any implied warranty created by state law. 1 The
duration of the implied warranties, however, can be limited to the
same time period as any express warranty, but it may not be lim-
ited to a shorter period.52 The Magnuson-Moss Act thus prevents
sellers from extending narrow express warranties in conjunction
with a disclaimer of the implied warranties provided in Article
Two.

5 3

49. Pub. L. No. 93-637, 88 Stat. 2183 (1975). The full title of the legislation is the
Magnuson-Moss Warranty-Federal Trade Commission Improvement Act. Title I of the
Act deals with consumer product warranties. 15 U.S.C. §§ 2301-2312 (1976). Title II deals
with expanded rulemaking powers of the Federal Trade Commission. 15 U.S.C. § 57a-c
(1976).

50. 15 U.S.C. § 2301(6) (1976).
51. 15 U.S.C. § 2308(a) (1976).
52. 15 U.S.C. § 2308(b) (1976). Warrantors providing a "full" warranty, as distinct

from a "limited" warranty, are precluded from limiting even the duration of the implied
warranties. 15 U.S.C. § 2304(a)(2) (1976). Full and limited warranty requirements under the
Magnuson-Moss Act are discussed at notes 97-100 infra and accompanying text. The al-
lowed limitations on the duration of implied warranties must be "conscionable and... set
forth in clear and unmistakable language and prominently displayed on the face of the war-
ranty." 15 U.S.C. § 2308(b) (1976). The cautious seller will also comply with any additional
state requirements for modification of implied warranties. For example, U.C.C. § 2-316(2)
requires that with respect to modifications of the implied warranty of merchantability, the
word "merchantability" must be specifically mentioned. See Denicola, The Magnuson-Moss
Warranty Act: Making Consumer Product Warranty a Federal Case, 44 FoRDHAm L. RzV.
273, 292 (1975).

53. Four major empirical studies on the effectiveness of warranties in the marketplace
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Decisionmaking by members of the solar equipment industry
is complicated considerably by the interrelationship of the U.C.C.
and the Magnuson-Moss warranty provisions." The application of
their provisions to the various solar marketing activities raises dif-
ficult questions. Because of the nature of the products and their
uses, decisions will be more complex for solar suppliers than for
other retailers and manufacturers. Since solar equipment has resi-
dential, commercial, and industrial uses, the Magnuson-Moss Act's
application to "consumer products" raises the issue of the Act's
coverage of each of these uses. Moreover, because solar products
are generally affixed to real property, the issue arises whether these
products are personal property, and thus covered by the statutes,
or real property. Confusion about applicability may also result be-
cause the various solar system component parts will often make a
single system categorization impossible. Finally, since contractors
might be hired to supply as well as install the equipment, the Arti-
cle Two goods/services dichotomy must also be addressed to deter-
mine whether the U.C.C. warranties apply. Each of these issues is
analyzed in greater detail below.

(a) Solar Equipment as a "Consumer Product"

As noted above, the Magnuson-Moss Act applies to written
warranties on "consumer products. ' 5 5 The Act defines a consumer
product as "any tangible personal property which is distributed in

preceded the enactment of the Magnuson-Moss Act. See STAFF OF SUBCOMM. ON COMMERCE
& FINANCE, HousE COMM. ON INTERSTATE & FOREIGN COMMERCE, H.R. REP. No. 1107, 93D
CONG., 2D SEss., REPORT ON CONSUMER PRODUCT WARRANTIES (1974); FEDERAL TRDE
COMM'N, DEP'T OF COMMERCE, DEP'T OF LABOR, & SPEC. ASS'T TO THE PRES. FOR CONSUMER

AFFAIRS, REPORT OF THE TASK FORCE ON APPLIANCE WARRANTIES AND SERvicE (1969); Fm-
REAL TRADE COMM'N, REPORT ON AUTOMOBILE WARRANTIS (1970); Whitford, Law and the
Consumer Transaction: A Case Study of the Automobile Warranty, 1968 Wis. L. Rzv. 1006.
For discussions of these studies in the context of the passage of the Magnuson-Moss Act, see
Brickey, The Magnuson-Moss Act-An Analysis of the Efficacy of Federal Warranty Regu-
lation as a Consumer Protection Tool, 18 SANTA CLARA L. REV. 73, 74-80 (1978); Rothschild,
The Magnuson-Moss Warranty Act: Does It Balance Warrantor and Consumer Interests?,
44 GEo. WASH. L. REv. 335, 350-53 (1976).

54. "Perhaps the most complex formula for federal-state interaction in the consumer
field is the Magnuson-Moss Warranty Act." O'Neil, State Consumer Protection in a Fed-
eral System, 1975 ARiz. ST. L.J. 715, 718. "Counsel for large retailers and for manufacturers
of consumer products should beware; there are many problems lurking in the words of the
Magnuson-Moss Act and in the regulations promulgated under it." J. WHITE & R. SumzERs,
supra note 43, at 371. "The exact scope of the [Magnuson-Moss] Act is vague and ill-de-
fined, and its relationship to existing state law remains perplexing despite protracted efforts
at explication." Denicola, supra note 52, at 300.

55. 15 U.S.C. §§ 2302-2303 (1976).
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commerce and which is normally used for personal, family, or
household purposes." Although some ambiguity associated with
the term "normally used" has been removed from regulations
promulgated by the Federal Trade Commission (FTC), the appli-
cation of those regulations to many solar products is still in doubt.
The Act obviously covers residential solar equipment even when
the product is used by a business5 7 because the FTC regulations
specify that "the use to which a product is put by any individual
buyer is not determinative."5 8 Thus, a solar system designed for
single family residence use is a consumer product under the
Magnuson-Moss Act even though installed in a doctor's office. On
the other hand, the Act's applicability to equipment designed for
commercial and industrial uses is less clear, particularly if some of
the equipment is actually used for residential purposes. Although
the proposed FTC regulations indicated that "where an apprecia-
ble portion of a product category is normally sold to consumers for
personal, family, or household purposes, ... all warranties and
services contracts applicable to such products must conform with
the Act,"59 the final regulations appear to set forth a contrary rule.
The final regulations declare that "[tihe percentage of sales ... is
not determinative."60 The impact of this declaration on the classifi-
cation of solar products for purposes of the Act is unclear. Some
type of "appreciable portion" test would appear to be inherent in
both the statutory standard of "normally used" and the require-
ment that "the use of that type of product. . . not [be] uncom-
mon." ' l Moreover, the FTC stated in its final regulations that
"[tihe fact that some items from the earlier statement [of statutory
interpretation] are omitted from these interpretations does not
mean that the Commission no longer holds those views."' 2 In light
of these factors, the final regulations' position on classification by
use seems less resolute.

56. 15 U.S.C. § 2301(1) (1976).
57. In this respect the Act's definition differs from that of the U.C.C. Under U.C.C.

§ 9-109(1), goods are classified as "consumer goods" if "they are used or bought for use
primarily for personal, family or household purposes." If the goods are actually used or
bought for use primarily in business, they are classified as "equipment." U.C.C. § 9-109(2).
Article 2 incorporates the Article 9 definition of consumer goods. U.C.C. § 2-103(3).

58. 16 C.F.R. § 700.1(a) (1980).
59. Federal Trade Commission, Magnuson-Moss Warranty Act Implementation and

Enforcement Policy, 40 Fed. Reg. 25,721, 25,722 (1975) (emphasis added).
60. 16 C.F.R. § 700.1(a) (1980).
61. Id.
62. 42 Fed. Reg. 36,112 (1977).
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While solar equipment designed for commercial or industrial
applications but used in a personal or household context is thus
arguably subject to Magnuson-Moss coverage, the actual applica-
tion of the Act to such equipment will depend on how both the Act
and solar equipment are viewed by the courts. A court could con-
ceivably treat all solar units alike and apply the Act without dis-
tinguishing residential, commercial, and industrial systems. This
route would be the simplest one for a court to take. If, on the other
hand, a court should choose to make a distinction between sys-
tems, it could face severe interpretive problems because some of
the systems' components are easily interchangeable. For example,
the use of commercial or industrial systems on apartments or con-
dominiums could be interpreted as a use for family or household
purposes. Additionally, even commercial or industrial systems sup-
plied by a manufacturer exclusively for industrial applications
could fall within the Act's coverage if similar products from other
suppliers are used for personal or household purposes. In light of
these interpretive variations, suppliers should be aware of the reg-
ulations' caveat that ambiguities will be resolved in favor of
coverage.63

(b) Solar Equipment and Real Property

The Magnuson-Moss definition of "consumer product" also in-
cludes tangible personal property that is intended to be attached
to or installed in any real property without regard to whether it is
actually so attached or installed." The FTC regulations distinguish
between "separate items of equipment" and "integral component
parts of the structure." Products classified as separate equipment
are covered by the Act irrespective of whether they are sold over
the counter, provided pursuant to an installation contract, or are
already installed at the time of sale of the real property.65 On the
other hand, whether certain integral components are covered by
the Act depends on "the nature of the purchase transaction."" Al-
though coverage extends to any building materials sold over the
counter or purchased "in connection with the improvement, repair,
or modification of a home, '67 building products other than sepa-
rate items of equipment are not consumer products-and are

63. 16 C.F.R. § 700.1(a) (1980).
64. 15 U.S.C. § 2301(1) (1976).
65. 16 C.F.R. § 700.1(c), (e), ) (1980).
66. Id. § 700.1(e).
67. Id.
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therefore not covered-"when they are sold as part of real estate
covered by a written warranty" 8 or when they are acquired
through a contract "with a builder to construct a home, a substan-
tial addition to a home, or other realty (such as a garage or an in-
ground swimming pool)."69 Under this "purchase-transaction"
analysis, solar equipment components characterized as "integral
component parts of the structure" and sold as part of real estate or
supplied in an initial construction contract will be excluded from
Magnuson-Moss coverage.

Given this dichotomy in categories, the characterization of
some solar system components for purposes of the Act will be rela-
tively simple. Solar collectors, for example, will always be "sepa-
rate items of equipment" and will be covered when normally used
for personal, family, or household purposes. 0 Similarly, many
other components-wiring, plumbing, ducts, and roofing7 -are
clearly "integral component parts of the structure" and will thus
be subject to the purchase-transaction analysis to determine cover-
age. The characterization of other components, however, will not
be so easy. Whether a product will be considered a "separate item
of equipment" or an "integral component" under the regulations
does not depend upon the physical separateness of the item. In-
stead, the item must be "functionally separate from the realty" to
fall within the former category;72 otherwise, it is an integral compo-
nent. The difficulty-if not absurdity-with this distinction is
demonstrated by the FTC's classifications themselves: "The FTC
would classify as a consumer product a thermostat but not a light
fixture; an oven hood, but not a shower stall; a boiler, but not a
radiator; and a whirlpool bath, but not a bidet."7 Other solar sys-
tem components, such as heat exchangers, controls, storage tanks,

68. Id.
69. Id. § 700.1(f).
70. The regulations include illustrations of equipment such as "air conditioners,

furnaces, and water heaters" and indicate that the equipment category "includes, but is not
limited to, appliances and other thermal, mechanical, and electrical equipment." Id.
§ 700.1(c), (d).

71. The regulations specifically refer to these products as falling within the "integral
component parts" category. Id. § 700.1(d), (e).

72. FTC Advisory Opinion, Home Owners Warranty Corp. & Nat'l Ass'n of Home
Builders, [1976-1979 Transfer Binder] TRADE REG. REP. (CCH) 1 21,245, at 21,140 (1976)
(emphasis in original).

73. Schroeder, Private Actions under the Magnuson-Moss Warranty Act, 66 CALif. L.
Rhv. 1, 6 (1978). The statement is based upon the classifications provided in FTC Advisory
Opinion, Home Owners Warranty Corp. & Natl Ass'n of Home Builders, [1976-1979 Trans-
fer Binder] TRADE REG. REP. (CCH) 1 21,245 (1976).
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and insulation, present similar difficult characterization questions.
Even though the Magnuson-Moss Act applies to written war-

ranties for separate items of equipment sold as part of the real
estate or acquired through realty construction contracts, the Act's
prohibition on the disclaimer of implied warranties should not af-
fect solar products dealers who give such warranties-at least with
regard to the U.C.C. implied warranties.7 ' The applicability of im-
plied warranties to fixtures under the U.C.C. is limited to instances
in which the goods are to be severed from the realty by the seller,
or in which they are sold separately from the land and can be sev-
ered without material harm to the realty.75 These conditions will
not be satisfied in cases in which the buyer acquires solar equip-
ment from real estate sales or construction contracts.

The U.C.C. is not the only source of implied warranties, how-
ever. Other state laws might create such warranties,77 and in fact
several states now include implied warranties with the sale of real
property.78 The disclaimer prohibition of the Magnuson-Moss Act
could reach such warranties.79 Under the law governing the sale of
land or buildings, the buyer traditionally assumed the risk of qual-
ity.80 The seller had no responsibility for defects discovered after
the sale unless an express warranty was included in the deed, or

74. The Magnuson-Moss prohibition on disclaimers of implied warranties will apply to
solar components sold over the counter that are covered by a written warranty. The U.C.C.
provides implied warranties for such sales. Under U.C.C. § 2-102, Article 2 warranties apply
to contracts for the sale of goods, which are defined as "all things... which are movable at
the time of identification to the contract for sale .... " U.C.C. § 2-105(1).

75. U.C.C. § 2-107(1), (2).
76. For holdings that air conditioners are part of the realty and not subject to the

U.C.C. warranty provisions, see Voight v. Ott, 86 Ariz. 128, 341 P.2d 923 (1959); Gable v.
Silver, 258 So. 2d 11 (Fla. Dist. Ct. App.), aff'd per curiam, 264 So. 2d 418 (Fla. 1972). The
U.C.C. warranty provisions could be extended by analogy. See Murray, Under the Spread-
ing Analogy of Article 2 of the Uniform Commercial Code, 39 FoRDHAM L. Rzv. 447 (1971).

77. See, e.g., LA. CIv. CODE ANN. arts. 2520-2548 (West 1952).
78. See generally Bearman, Caveat Emptor in Sales of Realty-Recent Assaults

Upon the Rule, 14 VAND. L. Ray. 541 (1961); Haskell, The Case for an Implied Warranty of
Quality in Sales of Real Property, 53 GEO. L.J. 633 (1965); Jaeger, The Warranty of Habit-
ability, 46 Cm.-KYEN L. Rzv. 123 (1969); Roberts, The Case of the Unwary Home Buyer:
The Housing Merchant Did It, 52 CoRmKnL L.Q. 835 (1967); Note, Caveat Emptor in the
Sale of Real Property-Epitaph to an Inequitable Maxim, 4 MEM. ST. U.L. Rzv. 54 (1973);
26 OKLA. L. Ray. 111 (1973); 16 ST. Lous U.L.J. 167 (1971); 23 U. FLA. L. Rzv. 626 (1971);
26 U. MIAw L. REv. 838 (1972).

79. Even if state law does not provide any implied warranties for fixtures, which would
make the Magnuson-Moss prohibition on disclaimer of implied warranties irrelevant, the
"consumer product" characterization is still relevant to determine the applicability of the
other provisions of the Act to written warranties on the product.

80. J. Cm~an, PRINCiPLzS OF THE LAw OF PROPERTY 263-67 (1975).
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fraud or misrepresentation had occurred.81 Gradually, however,
many of the principles governing the sale of commercial goods
were applied to real property transactions. In the 1960s courts be-
gan to apply an implied warranty of fitness to real property, and
by the late 1970s over one-half of the states held builder-vendors
to an implied standard of reasonable workmanship, at least with
respect to new housing.8 2 If implied warranties of this sort are held
to be applicable to solar equipment attached to realty, manufac-
turers and dealers will be subject to them because of the
Magnuson-Moss Act's rule against disclaimers.

(c) Solar Equipment Installed Under Contract

The implied warranty disclaimer prohibition in the
Magnuson-Moss Act might be irrelevant if the solar unit is ac-
quired through a contract to improve or modify a home. While the
Act clearly applies to written warranties on any of the system's
components, the U.C.C. implied warranties might not be applica-
ble. Since Article Two applies only to contracts for the sale of
goods, some courts have held that it does not apply to transactions
in goods when services are included as part of the contract.83 In-

81. "The great weight of authority does not support implied warranties in real estate
transactions but requires any purported warranties to be in written contractual form. No
decision has come to our attention which permitted recovery by the vendee of a house upon
the theory of implied warranty." Druid Homes, Inc. v. Cooper, 272 Ala. 415, 416, 131 So. 2d
884, 885 (1961) (citations omitted), overruled, Cochran v. Keeton, 287 Ala. 439, 440, 252 So.
2d 313, 314 (1971).

82. 29 MERCER L. Rav. 323, 330 n.43 (1977). The following observation by the Califor-
nia Supreme Court is illustrative of judicial reasoning on this issue:

In the setting of the marketplace, the builder or seller of new construction-not
unlike the manufacturer or merchandiser of personalty-makes implied representa-
tions, ordinarily indispensable to the sale, that the builder has used reasonable skill
and judgment in constructing the building. On the other hand, the purchaser does not
usually possess the knowledge of the builder and is unable to fully examine a com-
pleted house and its components without disturbing the finished product. Further, un-
like the purchaser of an older building, he has no opportunity to observe how the
building has withstood the passage of time. Thus he generally relies on those in a posi-
tion to know the quality of the work to be sold, and his reliance is surely evident to the
construction industry.

Pollard v. Saxe & Yolles Dev. Co., 12 Cal. 3d 374, 379, 525 P.2d 88, 91, 115 Cal. Rptr. 648,
651 (1974) (en banc).

83. For discussions of the development of the law in this area, see Farnsworth, Im-
plied Warranties of Quality in Non-Sales Cases, 57 COLUM. L. Rav. 653 (1957); Greenfield,
Consumer Protection in Service Transactions-Implied Warranties and Strict Liability in
Tort, 1974 UTAH L. RaV. 661; Note, The Application of Implied Warranties to Predomi-
nately "Service" Transactions, 31 Omo ST. L.J. 580 (1970); Note, Contracts for Goods and
Services and Article 2 of the Uniform Commercial Code, 9 RuT.-CAM. L.J. 303 (1978); Com-
ment, Sales-Service Hybrid Transactions: A Policy Approach, 28 Sw. L.J. 575 (1974).
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deed, many courts have found construction and home improve-
ment contracts to be contracts for labor and materials rather than
contracts for sales of goods." Contracts for the sale and installa-
tion of air-conditioning systems, furnaces, plumbing, and boilers,
all of which are closely analogous to components of solar energy
systems, have been held to be contracts for services.85 Other juris-
dictions, however, have held the Code applicable to such con-
tracts.86 Implied warranty liability has even been applied to the
installation of electrical wiring.8 7 Clearly, then, determining the ap-
plicability of warranties in service-sale cases involving installation
of household fixtures adds to the legal uncertainties facing the sup-
plier of solar products. It is important to note, however, that in
other contexts the FTC has taken the position that a service con-

84. R. ANDERSON, ANDERSON ON THE UNIFORM COMMRCIAL CODE § 2-105:11, at 230 (2d
ed. 1970). Various tests have been developed to distinguish sales contracts from contracts
for services. Professor Farnsworth identified four rules that evolved in the statute of frauds
context that also have been applied to other issues affecting sales-service transactions. The
English Rule prohibited an action for breach of contract to sell goods if the agreement did
not result in the sale of a chattel; such a sale precluded an action for work and labor. Lee v.
Griffin, 121 Eng. Rep. 716, 718 (Q.B. 1861). The New York Rule designated contracts for
goods already in existence as contracts for the sale of goods and contracts for goods to be
manufactured as agreements for services. Parsons v. Loucks, 48 N.Y. 17 (1871). The Masa-
chusetts Rule held that goods specially manufactured for the buyer that are not suited for
sale to others in the ordinary course of the seller's business are the subject of a contract for
the sale of services. Goddard v. Binney, 115 Mass. 450 (1874); Mixer v. Howarth, 38 Mas.
(21 Pick.) 205 (1938). Finally, the "essence test" determines "whether work is the essence of
the contract, or whether it is the materials supplied." Clay v. Yates, 156 Eng. Rep. 1123,
1125 (Ex. 1856). See also Robinson v. Graves, [1935] 1 K.B. 579, 580; Farnsworth, supra
note 83, at 663-65. The essence test has been followed in a number of U.C.C. cases: "The
test for inclusion or exclusion is ... whether their predominant factor, their thrust, their
purpose, reasonably stated, is the rendition of service, with goods incidentally involved...
or is a transaction of sale, with labor incidentally involved .... ." Bonebrake v. Cox, 499
F.2d 951, 960 (8th Cir. 1974).

85. Mingledori's, Inc. v. Hicks, 133 Ga. App. 27, 209 S.E.2d 661 (1974) (installation of
air conditioner and heating system); Airco Refrigeration Serv., Inc. v. Fink, 242 La. 73, 134
So. 2d 880 (1961) (installation of air conditioner); Meyn v. Ross, 9 U.C.C. Rep. Serv. 1357
(Pa. Ct. C.P. 1971) (installation of plumbing).

86. Pittsburgh-Des Moines Steel Co. v. Brookhaven Manor Water Co., 532 F.2d 572
(7th Cir. 1976) (construction of water tank); Gateway Co. v. Charlotte Theaters, Inc., 297
F.2d 483 (1st Cir. 1961) (supply and installation of air conditioning equipment); Aced v.
Hobbs-Sesack Plumbing Co., 55 Cal. 2d 573, 360 P.2d 897, 12 Cal. Rptr. 257 (1961) (en
banc) (installation of radiant heating system); Kunian v. Development Corp. of America,
165 Conn. 300, 334 A.2d 427 (1973) (installation of plumbing and equipment for air condi-
tioning and heating); Hamilton Fixture Co. v. Anderson, 285 So. 2d 744 (Miss. 1973) (heat-
ing system); Worrell v. Barnes, 87 Nev. 204, 484 P.2d 573 (1971) (connection of a water
heater); Dunn Buick, Inc. v. Belle Isle Plumbing, Heating & Air Conditioning Co., 9 U.C.C.
Rep. Serv. 827 (Okla. Ct. App. 1971) (supply and installation of boiler).

87. Insurance Co. of N. America v. Radiant Elec. Co., 55 Mich. App. 410, 222 N.W.2d
323 (1974).
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tract that includes the sale of consumer products is subject to the
Magnuson-Moss Act-no matter how incidental the goods are to
the service transaction."'

3. The Impact of the Magnuson-Moss Act
on Sellers of Solar Products

The Magnuson-Moss Act arguably benefits consumers by
preventing sellers from giving express warranties that appear to
provide good coverage while concurrently disclaiming implied war-
ranties that are more substantial. The Act, however, can have an
adverse effect on the solar equipment industry. Because many so-
lar purchasers will be inexperienced, they will of necessity rely
upon the seller to supply an adequate product. In this situation, an
implied warranty of fitness for a particular purpose will be in-
volved. The three conditions set forth in the U.C.C. for such a war-
ranty's existence will be met: (1) the seller has reason to know the
buyer's particular purposes, (2) the seller has reason to know that
the buyer is relying on the seller's skill or judgment to select or
furnish suitable goods, and (3) the buyer relies upon the seller's
skill or judgment8s The buyer will essentially rely upon the seller's
estimation of a particular solar unit's performance capability to
satisfy the buyer's specific needs.' 0 Under these circumstances the
seller's implied warranty of fitness becomes basically a perform-
ance guarantee-a warranty that solar equipment suppliers cannot
realistically undertake because of the variety of factors that, in
addition to product quality, can significantly affect system
performance. 1

88. See FTC Staff Explains Details of Magnuson-Moss Warranty Act, [1976] AT-
TRUST & TRADz REo. REP. (BNA) No. 759, at A-1 ("undercoating applied to passenger vehi-
cles is subject to the statute").

89. U.C.C. § 2-315.
90. "Buyers who are interviewed immediately after purchasing their home cite poten-

tial energy and cost savings as the most attractive features of the solar system." RERC
MARKXr FNDINGS, supra note 15, at 3.

91. "One of the major causes of dissatisfaction with solar equipped homes is that
people believe that the system does not produce the utility savings 'promised' by the
builder." Id. at 14. Dissatisfied buyers are likely to turn to litigation. One recent incident is
illustrative of this point:

In Colorado in May 1979, J. Harvey and Ruby Smith filed a complaint against Perl-
Mack Enterprises Co., concerning a home specially equipped with a solar heating sys-
tem which the Smiths had purchased from Perl-Mack in the summer of 1978. The
Smiths claim damages for the value of the solar system, lost value of their home, in-
creased utility bills, and repairs. They claim that Perl-Mack misrepresented the quali-
ty, capability, and expense of operating the solar system. Mr. Smith says that, when he
bought the home, he was told the system would furnish 70% of domestic hot water and

19811 557
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Many solar suppliers will thus avoid using written express
warranties in order to retain the legal right to disclaim the implied
warranties.9 2 If they do respond to buyers' requests for perform-
ance data, they must do so carefully in order to avoid the argu-
ment that they are supplying a product that will meet the buyer's
particular needs. Since many of the suppliers' comments will be
oral, the potential for unintentional over-statement is great. On
the other hand, a sales representation disclaiming all implied war-
ranties, which also either disclaims or at least avoids written ex-
press warranties, or which does not include the buyer's specific
needs as part of the bargain, does not promote consumer
confidence.

The Magnuson-Moss Act's prohibition on disclaiming implied
warranties also applies when the supplier enters into a service con-
tract on a product within ninety days after its sale.'8 A service con-
tract is a written contract to perform maintenance or repair ser-
vices over a fixed time period or for a specified duration."
Suppliers commonly offer them with the sale of conventional major
appliances. Solar service contracts could significantly enhance con-
sumer confidence in solar products by assuring customers of the
availability of maintenance and repair services. Predictably, how-
ever, many solar suppliers will be hesitant to offer service contracts
because the Magnuson-Moss Act again prohibits disclaimers of im-
plied warranties. Thus, another opportunity to advance consumer
confidence in solar products may be lost because the statute shifts
an excessive product risk to the seller.

Another aspect of the Magnuson-Moss Act might also induce
solar suppliers to avoid providing written warranties. The Act 5

compels anyone offering a written warranty on a consumer product
to comply with FTC rules requiring the disclosure of certain infor-
mation." The Act also requires that all written warranties be des-

heat. Yet Mr. Smith paid more last winter to heat his home using his solar system with
electric backup than other Denver homeowners paid using all-electric systems in homes
of similar size. Perl-Mack maintains that the system is operating as designed and that
no additional repairs or modifications are necessary.

1 SOLAR L. REP. 729 (1979).
92. This course has already been followed by some industries. FLORIDA SOLAR ENERGY

CENTER, supra note 42, at 4; FLORMA SOLAR ENERGY CENER, supra note 24, at 0-62.
93. 15 U.S.C. § 2308(a) (1976). See Note, Consumer Product Warranties Under the

Magnuson-Moss Warranty Act and the Uniform Commercial Code, 62 CoRNEL L. Rzv.
738, 749 n.75 (1977).

94. 15 U.S.C. § 2301(8) (1976).
95. 15 U.S.C. § 2302(a) (1976).
96. 16 C.F.R. § 701.3 (1980). The items that must be disclosed in a written warranty
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ignated as "full" or "limited." Because a full warranty must in-
corporate certain statutory minimum standards," their use is the

are:
(1) The identity of the party or parties to whom the written warranty is extended

(2) A clear description and identification of products, or parts, or characteristics, or
components or properties covered by... the warranty;,
(3) A statement of what the warrantor will do in the event of a defect, malfunction or
failure to conform with the written warranty, including the items or services the war-
rantor will pay for or provide...;
(4) The point in time or event on which the warranty term commences, if different
from the purchase date, and the time period or other measurement of warranty
duration;
(5) A step-by-step explanation of the procedure which the consumer should follow in
order to obtain performance of any warranty obligation...;
(6) Information respecting the availability of [any] informal dispute settlement mech-
anism...;
(7) Any limitations on the duration of implied warranties, disclosed on the face of the
warranty. .., accompanied by the following statement-
Some states do not allow limitations on how long an implied warranty lasts, so the
above limitation may not apply to you;
(8) Any exclusion of or limitations on relief such as incidental or consequential dam-
ages...;
(9) A statement in the following language:
This warranty gives you specific legal rights, and you may also have other rights which
vary from state to state.

Id.
97. 15 U.S.C. § 2303 (1976); 16 C.F.R. § 700.6 (1980). "Evidently, the 'full' and 'lim-

ited' labels are intended to create a bright line that consumers will be able to recognize
clearly and, thus, to meet objections voiced about the minimal competitive effect to be ex-
pected from the disclosure rules." Eddy, supra note 40, at 862.

98. 15 U.S.C. §§ 2303(a)(1), 2304 (1976). The minimum standards for a "full" war-
ranty are:

In order for a warrantor warranting a consumer product by means of a written
warranty to meet the Federal minimum standards for warranty-
(1) such warrantor must as a minimum remedy such consumer product within a rea-
sonable time and without charge, in the case of a defect, malfunction, or failure to
conform with such written warranty;,
(2) notwithstanding [the section allowing limitations on the duration of implied war-
ranties] such warrantor may not impose any limitation on the duration of any implied
warranty on the product;
(3) such warrantor may not exclude or limit consequential damages for breach of any
written or implied warranty on such product, unless such exclusion or limitation con-
spicuously appears on the face of the warranty;, and
(4) if the product (or a component part thereof) contains a defect of malfunction after
a reasonable number of attempts by the warrantor to remedy defects or malfunctions
in such product, such warrantor must permit the consumer to elect either a refund for,
or replacement without charge of, such product or part (as the case may be). The Com-
mission may by rule specify for purposes of this paragraph, what constitutes a reason-
able number of attempts to remedy particular kinds of defects or malfunctions under
different circumstances. If the warrantor replaces a component part of a consumer
product, such replacement shall include installing the part in the product without
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exception rather than the rule.'9 Competitive pressure has not in-
fluenced suppliers to provide the broader coverage.100 Indeed, the
opposite result has occurred. Many small solar businesses have
stopped giving written warranties because of the expense of com-
plying with the Act. 0 1

The consequences of erroneous decisions by sellers under
Magnuson-Moss should dictate caution to any business contem-
plating written warranties. If a warranty is designated as "full,"
but does not comply with the minimum standards, the standards
are nevertheless implied by law.'02 A disclaimer of implied warran-
ties included in a written warranty on a consumer product is sim-
ply not given legal effect. 08 The consequences become even more
severe when one considers that a supplier might unintentionally
create a written warranty. While under the U.C.C. a seller can
limit a buyer's remedy to "return of the goods and repayment of
the price or to repair and replacement of non-conforming goods or
parts, ' "° "the [Magnuson-Moss] Act elevates an 'undertaking in
writing ... to refund, repair, replace or take other remedial ac-
tion' from the status of an 'agreed' remedy to the status of a war-
ranty which, if broken, gives the consumer a right to a remedy
fixed by the statute."'' 0 5 A violation of the Magnuson-Moss Act or
the rules promulgated thereunder is also a violation of the Federal
Trade Commission Act.106 The penalty for each violation can be a
fine of $10,000.107 Moreover, a consumer prevailing in a breach of
warranty action may recover costs and expenses, including attor-
ney fees. 08 These provisions are therefore likely to further discour-

charge.
15 U.S.C. § 2304(a) (1976).

99. Eddy, supra note 40, at 877. See Brickey, supra note 53, at 96; Note, An Empiri-
cal Study of the Magnuson-Moss Warranty Act, 31 STAN. L. Rzv. 1117, 1138-39 (1979).

100. "[W]hile the disclosure requirements probably will prevent deceptions which
stem from unarticulated terms and conditions of warranty coverage, it is doubtful that they
will provide the incentive to make available product information that enables consumers to
make meaningful choices." Brickey, supra note 53, at 87.

101. FLORIDA SOLAR ENERGY CENTER, supra note 42, at 4.
102. "If a supplier designates a warranty applicable to a consumer product as a 'full'

(statement of duration) warranty, then the warranty on such product shall... be deemed
to incorporate at least the minimum requirements of this section and rules prescribed under
this section." 15 U.S.C. § 2304(e) (1976).

103. 15 U.S.C. § 2308(c) (1976).
104. U.C.C. § 2-719(1)(a).
105. Note, supra note 93, at 754 (footnotes omitted).
106. The violation is of 15 U.S.C. § 45(a)(1) (1976). 15 U.S.C. § 2310(b) (1976).
107. 15 U.S.C. § 45(m)(1)(A) (1976).
108. These expenses are available if "determined by the court to have been reasonably
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age solar suppliers from extending written warranties.
Solar suppliers must also consider that the Magnuson-Moss

Act eliminates the horizontal privity requirement for parties cov-
ered by "full" warranties. The U.C.C. provides three alternatives
to determine the beneficiaries of express and implied warranties.
The most restrictive approach limits the warranty to "any natural
person who is in the family or household of the buyer or who is a
guest in his home," 10' while the broadest coverage extends the war-
ranties "to any person who may reasonably be expected to use,
consume, or be affected by the goods."'110 In contrast, the
Magnuson-Moss Act extends a cause of action to "consumers," a
term that includes within its definition an initial buyer for pur-
poses other than resale and any subsequent transferee.12 Note,
however, that the Act specifically eliminates the privity require-
ment only for "full" warranties."2 This provision suggests that
"limited" warranties and implied warranties may not be affected.
If so, the extension of these warranties apparently would be gov-
erned by state law, although poor draftsmanship of the Act leaves
the accuracy of this interpretation open to some doubt.1 3 The con-
fusion in this area is aggravated by an FTC regulation allowing
warrantors to limit even "full" warranties to first purchasers by
simply defining the duration of a written warranty in terms of

incurred by the plaintiff for or in connection with the commencement and prosecution of
such action, unless the court in its discretion shall determine that such an award of attor-
ney's fees would be inappropriate." 15 U.S.C. § 2310(d)(2) (1976).

109: U.C.C. § 2-318, Alternative A. The additional limitations imposed are twofold:
"that such person may use, consume or be affected by the goods" and that such person is
"injured in person by breach of the warranty." Id. As of January 1, 1979, 28 jurisdictions
had adopted Alternative A or a simila provision. J. Wwmr & R. SUMMERS, supra note 43, at
403 n.14.

110. U.C.C. § 2-318, Alternative C. Any such person "injured by breach of the war-
ranty" becomes a beneficiary of the warranty even though the injury is not to the person. Id.
As of January 1, 1979, 11 states had adopted Alternative C or a similar provision. J. WTrr
& R. Sumuusa, supra note 43, at 404 n.19. The middle-ground alternative extends sellers'
warranties to "any natural person who may reasonably be expected to use, consume or be
affected by the goods and who is injured in person by breach of the warranty." U.C.C. § 2-
318, Alternative B. As of January 1, 1979, this provision or one simila to it had been
adopted in 5 states. J. WHrr & IL Susmuas, supra note 43, at 404 n.18. Another 5 states
have adopted their own expansive approach. Id. at 404.

l. See 15 U.S.C. §§ 2301(3), 2310(d)(1) (1976). See generally Note, Horizontal Priv-
ity Under the Magnuson-Mos Warranty Act: A Practitioner's Guide, 51 NOTRE DA=E
LAw. 775 (1976).

112. 15 U.S.C. § 2304(b)(4) (1976).
113. "Despite the inclusion of subsequent transferees in the definition of consumer

irrespective of the type of warranty involved, Congress expressly rejected the horizontal
privity bar only for full warranties." Schroeder, supra note 73, at 13.
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ownership."" "For example, an automotive battery or muffler war-
ranty may be designated as 'full warranty for as long as you own
your car.' "i1 The FTC's interpretation of the Act, however, ap-
pears to be incorrect because the statute extends warranty benefits
to subsequent transferees.'" Moreover, the regulation ignores the
continued viability of the implied warranties whose duration, in
cases of "full" warranties, 1117 can neither be disclaimed nor limited.

4. The Impact of the Magnuson-Moss Act
on Builders

A builder occupies a unique position that gives rise to some
special concerns. As the initial purchaser of a solar product, the
builder's confidence in the product, like that of any other con-
sumer, must be developed. Unlike the ultimate consumer, however,
the supplier's written warranty will not run to the builder since the
purchase is for resale.11 8 Indeed, the builder, as a seller must him-
self comply with the FTC regulations concerning the presale avail-
ability of the manufacturer's warranties.119 If the builder also pro-
vides a written warranty on the structure sold, he must comply

114. As stated in 16 C.F.R § 700.6(b) (1980),
[A] full warranty may not expressly restrict the warranty rights of a transferee during
its stated duration. However, where the duration of a full warranty is defined in terms
of first purchaser ownership there can be no violation . . . since the duration of the
warranty expires, by definition, at the time of transfer .... Thus, these provisions do
not preclude the offering of a full warranty with its duration determined exclusively by
the period during which the first purchaser owns the product, or uses it in conjunction
with another product.

115. Id.
116. 15 U.S.C. § 2304(b)(4) (1976).
117. 15 U.S.C. § 2304(a)(2) (1976). For a good discussion criticizing the FTC rule, see

Brickey, supra note 53, at 88-92.
118. The builder would not be a consumer for purposes of the Act since the definition

of consumer eliminates buyers for purposes of resale. 15 U.S.C. § 2301(3) (1976).
119. The regulation governing presale availability of written warranty terms provides

four alternatives. The text of the warranty can be displayed clearly and conspicuously in
close proximity to each warranted product. 16 C.F.R. § 702.3(a)(1)(i) (1980). If the text of
the warranty is disclosed on the package of a consumer product, the package itself can be
displayed at the point of sale. Id. § 702.3(a)(1)(iii). A notice disclosing the text of the writ-
ten warranty can be placed in close proximity to the warranted consumer product. Id. J
702.3(a)(1)(iv). Alternatively, an indexed binder containing copies of the warranties on all of
the consumer products can be maintained and prominently displayed. Id. § 702.3(a)(1)(ii).
Builders are likely to find the use of a binder to be the most expeditious means of satisfying
the presale availability regulation. The other alternatives require display close to each con-
sumer product. This approach is not very practical for a sale involving several warranties,
such as the sale of a building furnished with appliances and fixtures. In addition, it would
not be very effective for solar components located in such relatively inaccessible places as
the roof.
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with the Magnuson-Moss Act's requirements to the extent that the
warranty covers consumer products involved in the structure.

If a builder wants to warrant all of the consumer products in a
structure in accordance with the Magnuson-Moss Act but desires
to cover the remainder of the structure in some other fashion, sig-
nificant problems can arise in regard to the disclosure require-
ments. As previously discussed,120 the FTC regulations classify
"separate items of equipment" as consumer products subject to the
Act and distinguish these items from "integral component parts of
the structure," even when both types of items are already installed
at the time of sale of the real property.12 1 The distinction, however,
is sometimes very difficult to apply, especially when classifying cer-
tain solar system components. 22 Nevertheless, the warrantor's dis-
closure of all required information must be "in simple and readily
understood language. 1 23 As one commentator has stated, "The
builder thinking of bifurcating his warranty therefore faces the
task of articulating in layman's language an essentially inarticul-
able concept, on pain of civil liability if he does so incorrectly or
with insufficient clarity; he must not only respect his customers'
rights, he also must explain them." 2 ' Given this stringent require-
ment, the regulations create a strong incentive for builders simply
to forego providing their own warranties.125

Because of federal warranty regulation, suppliers of solar en-
ergy products must be very careful in drafting their warranties.
The complexities involved in accurately interpreting the
Magnuson-Moss Act provisions and the Act's prohibition on the
disclaimer of implied warranties greatly increase the supplier's risk
of liability. These factors combine to suggest that warranties will

120. See notes 54-76 supra and accompanying text.
121. See notes 64-65 supra and accompanying text.
122. See note 73 supra and accompanying text.
123. 15 U.S.C. § 2302(a) (1976); 16 C.F.R. § 701.3(a) (1980).
124. Peters, How the Magnuson-Moss Warranty Act Affects the Builder/Seller of

New Housing, 5 REAL ESTATz L.J. 338, 350 (1977) (emphasis in original).
125. The FTC contends that the Home Owners Warranty Corporation sought legisla-

tion to exempt it from the coverage of the Magnuson-Moss Act. FTC Advisory Opinion,
Home, Owners Warranty Corp. & Nat'l As'n of Home Builders, [1976-1979 Transfer
Binder] TRADE REG. Rzp. (CCH) 1 21,245 (1976). "The HOW (Home Owners Warranty)
Program, adopted in September 1973 by the National Association of Home Builders
(NAHB), is a potentially comprehensive industry-sponsored mechanism designed to prevent
and resolve disputes arising out of new home purchases... HOW provides a 10-year war-
ranty and insurance protection package for new owner-occupied single-family houses, town-
houses and condominiums." Note, The Home Owners Warranty Program: An Initial Analy-
sis, 29 STAN. L. R v. 357, 357-58 (1976).
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not provide a sufficient basis to generate adequate consumer and
builder confidence in solar energy equipment.

B. Buyer Protection

The solar industry needs products of quality workmanship
and performance capability. Each sale of unsatisfactory merchan-
dise leads to individual buyer disenchantment and, consequently,
to the development of a poor industry reputation. Unfortunately,
warranties are even less suited to ensuring solar product quality
and performance than they are to promoting confidence. For a
number of reasons warranties alone simply will not prevent the
sale of unsatisfactory merchandise.

First, active solar systems usually require backup systems to
provide energy during periods of low insolation.12 6 Some solar users
may be unable to distinguish between the energy provided by the
solar unit and that provided by a public utility backup source.
Without special devices or meters monitoring the backup utility
service, the user may well assume that the solar unit is operating
satisfactorily when in fact the utility is providing the energy being
used.127 On-site visits to installed solar hot water units in Florida,
for example, revealed that often when owners had a sufficient sup-
ply of hot water, the backup heating element was actually supply-
ing all their hot water needs. 128 With rapidly escalating utility bills,
the customer may have trouble ascertaining any breach of
warranty.

The need for backup energy for solar energy systems can also
create difficulties in defining the legal standards for breach of the
implied warranty of merchantability. The most commonly used
definition is fitness for ordinary use '---an extremely vague stan-
dard.13 0 Acceptable performance levels for mechanical and electri-
cal products cannot be precisely defined under this standard; thus,

126. See note 12 supra.
127. "Systems should be designed so that the builder or homeowner can easily deter-

mine when the system is operating and how well it is performing. Thermometers and oper-
ating lights can be used to show that the system is gathering and delivering heat for home
use." RERC MARKET FMNINGS, supra note 15, at 7.

128. One pair of observers noted that "[b]ecause the domestic hot water load repre-
sents between one-fourth to one-fifth of the average residential energy load in Florida, any
reductions in utility usage due to the solar system may be masked by variations in the
remainder of the load." M. Yarosh & A. Litka, supra note 29, at 13-14.

129. "Goods to be merchantable must be at least such as... (c) are fit for the ordi-
nary purposes for which such goods are used." U.C.C. § 2-314(2)(c).

130. See J. WHrr & R. SuMMEaS, supra note 43, at 352-56.
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the likelihood of disputes arising about the fitness of the product
after the fact is increased.131 The difficulties are increased with so-
lar equipment because the market place expectations for conven-
tional hot water heaters, furnaces, and air-conditioners, though
likely to be used, generally are not appropriate. Instead of supply-
ing the purchaser with all of the hot water or space conditioning
requirements, most solar systems are capable only of reducing the
demand for conventional energy needs. Solar units are also much
more sensitive than conventional systems to variables like climate,
insulation, and use patterns. These factors suggest that the stan-
dard of fitness for ordinary use will be highly individualized. Con-
sequently, the burden of proof for the disappointed solar buyer
will be difficult to carry.13 2

Another characteristic of solar systems can make warranties
ineffective in protecting consumers. Sometimes a defect will mani-
fest itself by causing a relatively slow deterioration in the unit's
efficiency, thus rendering detection more difficult. Suppose, for ex-
ample, a manufacturer cuts the cost of production by using a rela-
tively cheap fiber-glass product in insulating its fiat-plate collec-
tors. With prolonged use, the temperature levels in the collectors
will cause some degree of chemical breakdown of the fiber-glass,
creating a film on the inside glass of the collector. Additional film
accumulation will create a barrier to the sunlight and decrease the
collector's efficiency. Problems of this type might not become de-
tectable until after the passage of the warranty period.

Consumer experience with solar energy systems has revealed
another serious problem that is not remedied by warranties: many
solar systems are improperly installed.133 Common problems are
corrosion resulting from the joining of incompatable metals, the
use of wrong grades of solder causing leaks at the joints, and im-
proper alignment of solar panels.1- ' Although these installation
problems are not product defects, they can decrease the solar sys-
tem's efficiency and reliability. Mandatory training courses, instal-
lation procedures, licensing of installers, and bonding require-

131. See Eddy, supra note 40, at 842.
132. Under the Magnuson-Moss Act, a supplier extending a "full" warranty must rem-

edy any consumer product with "a defect, malfunction, or failure to conform with such writ-
ten warranty." 15 U.S.C. § 2304(a)(1) (1976). The consumer with such a "full" warranty
would have an easier burden than would be required under the U.C.C. "A consumer suing
under a full warranty need not prove a breach of the written warranty, but need only estab-
lish the existence of product defect or malfunction." Schroeder, supra note 73, at 18.

133. See M. Yaroeh & A. Litka, supra note 29, at 17.
134. P. CHOPRA, supra note 31, at 8-18.
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ments, rather than warranties, will be necessary to deal with this
type of problem."'

Unless expressly provided by the installer, warranties often
will be ineffective to correct installation problems. Nevertheless, a
solar manufacturer providing a "full" warranty could conceivably
be held responsible under the Magnuson-Moss Act, for improper
installations. This potential liability has led many manufacturers
either to provide only "limited" warranties or to forego warranties
entirely. Although an installer who provides and installs the solar
unit would technically be covered by the U.C.C. in those jurisdic-
tions rejecting the sales-service dichotomy,13 6 he could avoid writ-
ten warranties and thereby avoid liability by disclaiming the
Code's implied warranties.'"

Unscrupulous business practices cannot be avoided through
the use of warranties. Since warranties simply involve promises on
the part of the person making or selling the product, unprincipled
operators might be willing to extend the most attractive warranties
because they have no intention of honoring them. Solar consumers
who rely upon these exaggerated warranty claims not only will be
misled but also will be unprotected.

The limited value of warranties was vividly demonstrated
when the FTC requested fifty solar manufacturers to send copies
of their warranty documents as part of a study on warranty issues.
Only twenty-eight manufacturers responded to the FTC's request
and sent their warranties. Of these, only one was found to be in
full compliance with applicable laws, including the Magnuson-
Moss Act; most of the warranties were found to be deficient in
many key respects, including such basic problems as omitting or

135. Some steps in these directions have already occurred. For example, the California
Solar Energy Industries Association has initiated a bonding program for solar installation.
In addition to covering the installation, the bonding program supports guarantees that the
installer makes regarding the system. 1 SoLAR L. REP. 15-17 (1979).

136. See notes 83-88 supra and accompanying text. Other courts that use the essence
test probably would find a sale of goods if the installer also sold a complete solar system.
See note 84 supra.

137. Courts have frequently found an implied warranty of workmanlike performance.
"It is apparent from these cases, however, that the implied warranty of workmanlike per-
formance is nothing more than an implied warranty not to be negligent, since the test of
liability is whether the defendant failed to exercise that degree of care and skill that a rea-
sonable, prudent, skilled, and qualified person would have exercised under the circum-
stances." Greenfield, Consumer Protection in Service Transactions-Implied Warranties
and Strict Liability in Tort, 1974 UTA L. Rav. 661, 665-66. See cases cited id. at 665 n.20,
666 n.21. The obligation to perform in a workmanlike manner is sometimes required by
statute. See, e.g., CAL. Bus. & PROF. CODE §§ 9830, 9841(a)(7), 9884, 9884.6, 9884.7(1)(g)
(West 1975).
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incorrectly providing the designation as a "full" or "limited" war-
ranty and disclaiming or limiting all implied warranties.'" Similar
problems have been reported in California, where state law re-
quires warranties by manufacturers and installers as a prerequisite
to qualifying for the state income tax solar credit.11'

Existing warranty laws limit their own usefulness as a means
of protecting purchasers of solar systems. Warrantors have too
many "loopholes" that can be manipulated to the detriment of the
consumer. The manufacturer's promise to repair or replace the de-
fective parts can be conditioned upon returning the item to the
factory, with transportation costs borne by the purchaser. Simi-
larly, the customer can be required to pay the labor costs under a
replacement warranty, which can create a situation in which "the
warrantor will replace the fifty-cent part 'free' if the buyer will pay
the $37.50 labor charge. 1 40 Moreover, a warrantor can disavow re-
sponsibility for product removal and reinstallation costs. Each of
these "loopholes" could have serious economic implications for the
solar purchaser. The Magnuson-Moss Act prevents the use of these
clauses in "full" warranties, 41 but the conditions can still be im-
posed in "limited" warranties. The only protection that the Act
provides purchasers under "limited" warranties is the requirement
of clear disclosure by the warrantor.'4  As one commentator has
noted, "The Act does not require that express undertakings be
practical unless a full warranty has been created.' 48

Warranty law can provide a remedy for aggrieved purchasers,
but even here the protection for solar buyers is incomplete. Obvi-
ously,*a warranty is only as good as the company behind it. The
established, well-capitalized firms will stand behind their products.
Their continuing economic prosperity depends in large part upon
their general reputation. This point is significant because many

138. 1 SoLAR L. REP. 271-72 (1979).
139. Jaroslovsky, supra note 24, at 236.
140. Eddy, supra note 40, at 864.
141. 15 U.S.C. § 2304(b)(1) (1976): "[Tihe warrantor shall not impose any duty other

than notification upon any consumer as a condition of securing remedy of any consumer
product which malfunctions, is defective, or does not conform to the written warranty .... "
The prohibition specifically exempts those cases in which "the warrantor has demonstrated
in a rulemaking proceeding, or can demonstrate in an administrative or judicial enforcement
proceeding (including private enforcement), or in an informal dispute settlement proceed-
ing, that such a duty is reasonable." Id.

142. 15 U.S.C. §§ 2302(a), 2304(a)(3) (1976). For rules promulgated by the FTC to
effectuate this requirement of full disclosure, see 16 C.F.R. § 701.3 (1980). See note 96
supra.

143. Brickey, supra note 53, at 96.
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established firms will also sell other products. Continued business
existence will probably become impossible, however, for those
firms entering the market with product lines containing uncor-
rected design defects. Moreover, initial warranty claims can not
only threaten the existence of poorly capitalized firms, but also
may leave dissatisfied purchasers with inadequate protection. 4 In
short, a warranty will not guarantee that only good products enter
the marketplace, nor will it guarantee that the warrantor will ei-
ther want or be able to respond to a subsequent warranty claim.

III. PRODUCT STANDARDS

A. The Function of Product Standards

As just discussed, warranties alone cannot ensure the success-
ful development of solar energy in the United States. Warranties
are too uncertain to instill adequate confidence in consumers and
are too easily circumvented as well. Moreover, warranties often ex-
pose manufacturers and sellers to far too much risk of liability,
which therefore discourages their use. Nevertheless, all is not lost
for the solar energy industry. The proper utilitization of product
standards in the industry can achieve many of the objectives of
warranties with few, if any, of the undesirable consequences.

In general, standards are agreed-upon statements of minimally
acceptable characteristics of materials, products, systems, or ser-
vices.14 5 Because they are essentially a measure of adequacy, stan-
dards provide a basis for comparison of such features as quantity,
capacity, content, extent, value, and quality. Unlike warranties,
standards therefore provide some objective, tangible criteria by
which consumers can evaluate solar products. Consumers will know
before they purchase a given solar item whether it will meet their
needs and expectations. Moreover, standards by their very nature
facilitate uniformity in goods and services. If all solar items con-

144. At the legislative hearings on federal warranty legislation, the fear was voiced
that a relatively small concern could be forced out of business by one successful class action.
See Warranties and Guarantees: Hearing on H. R. 18056; H.R. 10690, H.R. 12656, and H.R.
16782; H.R. 13390; H.R. 18758; H.R. 19293, and S. 3074 Before the Subcomm. on Commerce
and Finance of the House Comm. on Interstate and Foreign Commerce, 91st Cong., 2d
Sess. 168 (1970) (statement of Nat'l Small Business As'n).

145. See J. ASHWORTH, B. GREEN, B. POLLACK, R. ODLAND, R. SALTONSTALL & L. PE-
ELMAN, THE IMPLEMENTATION OF STATE SOLAR INcENTIvES: A PRELIMINARY AssssMaENT 97
(1979) [hereinafter cited as STATE SOLAR INCmErxvas] (Solar Energy Research Institute re-
port to the Department of Energy); D. WAKSmAN, J. PLERT, R. Dnacans, E. STR & W.
NIESSING, PLAN FOR THE DEvELoPMENT AND IMPLEMENTATION OF STANDARDS FOR SOLAR HEAT-
ING AND COOLING APPLICATIONS 4 (1978) [hereinafter cited as PLAN].
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form to minimum, uniform specifications, the confidence of con-
sumers and other purchasers in the solar industry will assuredly
grow. Product standards are essential if solar energy is to be ac-
cepted and successful in this country-especially in light of the
shortcomings of warranties. Three types of product stan-
dards-voluntary consensus, regulatory, and eligibility-are now in
use in the United States. Each type of standard is discussed in
detail below, and the role that each standard can play in the devel-
opment of solar energy is set forth.

B. Types of Product Standards

1. National Voluntary Consensus Standards

Most standards developed and implemented in the United
States result from a voluntary consensus process.14 Interested rep-
resentatives of industry, government, and consumer groups volun-
tarily participate in their preparation. 147 These standards have a
number of applications. They provide a basis for standardization
that enables precise communication about products and materials
requirements and provides assurance that component parts will be
uniform to permit interchangeability. Consensus standards are fre-
quently used as purchase specifications by both private and gov-
ernment organizations. In addition, they facilitate the generation
of information about different products and systems and thus pro-
vide a basis for comparison. Unless specifically adopted through
legislative or regulatory agency action, the use of such standards is
voluntary.

In order to assure the widest range of acceptance, voluntary
standards are based upon the principle of agreement.'48 General
opinion is ascertained through procedures that seek broad-based
agreement in the formulation of the standards. 4' The American
Society for Testing and Materials, for example, defines a consensus

146. AMERICAN SOCIETY FOR TESTING AND MATERIALS, THE VOLUNTARY STANDARDS SYS-
TEM OF THE UNITED STATES OF AMERICA 1 (1975) [hereinafter cited as ASTM].

147. Organizations involved in the development of consensus standards usually in-
clude trade associations, professional and technical organizations, the federal government,
testing laboratories, building code organizations, consumer groups, and manufacturers. De-
scriptions of the various standards-setting organizations and their activities can be found in
PLAN, supra note 145, at 7.

148. Id. at 5.
149. The standards development process is described in ASTM, supra note 146, at 6-

15; J. RILEY, R. ODLAND & H. BARKER, STAmNARDS, BUILDING CODES, AND CERTIFICATION PRO-
GRAMS FOR SOLAR TECHNOLOGY APPLICATIONS 4-5 (1979) (Solar Energy Research Institute
report prepared for the Department of Energy).
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standard as "a standard produced by a body selected, organized,
and conducted in accordance with the procedural standards of
due process. In standards-development practice a consensus is
achieved when substantial agreement is reached by concerned
interests according to the judgment of a duly appointed review
authority.' '150 Procedural due process here generally includes ade-
quate notice to interested parties of proposed actions, an opportu-
nity for full participation and representation of concerned inter-
ests, maintenance of records, proper balloting procedures, periodic
review by recognized authorities, observance of the right to dissent,
and other similar requirements. 151

National consensus solar standards can help convince builders
and consumers of the merit of solar energy systems. As noted in
the prior discussion of warranties, the novelty of solar equipment
leaves many consumers uncertain about performance reliability,252

and the durability of solar systems is a major concern.1" In addi-
tion, since most consumers do not have experience with solar prod-
ucts, they are legitimately concerned about their ability to detect
and deal with problems. The inadequacies in installed systems, as
revealed by various studies, provide justification for these con-
sumer concerns. 1"

Standards can alleviate consumer uncertainty by instilling a
measure of confidence in the products. Knowing that a particular
component complies with certain minimum guidelines provides a
buyer assurance that the product has been tested and meets at
least some basic criteria. Of course, this increased consumer confi-
dence could be betrayed by diluted or noncomprehensive stan-
dards that negligibly affect consumer protection. The undesirabil-
ity of such betrayal is all too obvious.

A significant number of the national standards-writing organi-
zations have already become involved in the development of solar
energy equipment standards. One of the first organizations to un-
dertake this activity was the American Society of Heating, Refrig-

150. ATSM, supra note 146, at 7 (emphasis in original).
151. Id.
152. See 1 OFICE OF TECHNOLOGY ASSESSMENT, APPLICATION OF SOLAR TECHNOLOGY TO

TODAY'S ENERGY NaaDs 100-01 (1978).
153. "Many of the components and materials used in solar energy will be exposed to

extremes of weather, so test methods for assessing the durability and reliability of the
materials are also critical at an early point." Heyman, Solar Heating & Cooling: Standards
for a Maturing Industry, DimENsiONS, Dec. 1978, at 6.

154. See notes 28-31 supra and accompanying text.
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erating and Air-Conditioning Engineers, Inc. (ASHRAE).155 The
two published standards set out by ASHRAE provide test methods
to determine the thermal performance of solar collectors and stor-
age devices. 5" In addition, the American Society for Testing and
Materials (ASTM)157 and the American Society of Mechanical En-
gineers (ASME) are in the process of developing solar equipment
standards. The ASTM work is directed toward the safety, durabil-
ity, and reliability of systems and materials. 5 8 ASME efforts relate
to mechanical performance, focusing on the centralized generation
of electricity with solar energy and the heating and cooling of com-
mercial and residential buildings.'

155. ASHRAE's involvement was precipitated by a request in 1975 from the Energy
Research and Development Administration (ERDA) (now the Department of Energy) to
provide assistance in implementing the Solar Heating and Cooling Demonstration Act of
1974. Appropriate committees within ASHRAE were formed and the development and re-
view process was undertaken. Lorsch, ASHRAE Standards 94-77, 95 and 96, in SEcOND
NATIONAL CONFERENCE ON STANDARDS FOR SOLAR ENERGY USE 19 (sponsored by Am. Soc'y
for Testing & Materials 1979) [hereinafter cited as SECOND NATIONAL CoNFERENcE]; Yellott
& Wood, ASHRAE Standard 93-77: Testing Procedure to Determine the Thermal Perform-
ance of Solar Collectors, in SECOND NATIONAL CONFERENCE, supra, at 18.

156. ASHRAE STANDARD 93-77: METHODS OF TESTING TO DETERMINE THE THERMAL
PERFORMANCE OF SOLAR COLLECTORS (1977); ASHRAE STANDARD 94-77: METHODS OF TEsT-
tnG THERMAL STORAGE DZvcEs BASED ON THERMAL PERFORMANCE (1977). "ASHRAE Stan-
dard 90.75: 'Energy Conservation in New Building Design' is the first in a series of docu-
ments which provides design requirements for improved utilization of energy." American
Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc., What is ASHRAE?,
in SECOND NATONAL CONFERENCE, supra note 155, at 56. Experience with 93-77 indicates
that although some improvements and expansion in the document are needed, "the majority
of the solar community is well served by the standard and obtains useful and meaningful
data from it." Dokos, Putman, Zerlaut & Whitaker, Performance Testing to ASHRAE
Standard 93-97 [sic], in SEcoND NATIONAL CONFERENCE, supra note 155, at 21. The authors
stress that "it is important to note that the consensus opinion we have encountered and
indeed share, is that ASHRAE 93-77 is philosophically and technically adequate for deter-
mining the thermal performance of collectors within the constraints stated in the document,
and that it is either applicable or had the potential of being applicable to a wide variety of
solar collectors." Id. ASHRAE's efforts are continuing; Committee 93 is monitoring the op-
eration and effectiveness of 93-77 and is determining whether changes are needed for high
temperature concentrating collectors. Yellot & Wood, supra note 155. Committee 94 is ex-
tending 94-77 to cover off-peak electric storage units. Lorsch, supra note 155. Thermal per-
formance test procedures are being developed by Committees 95 and 96 for domestic hot
water and swimming pool systems, respectively. PLAN, supra note 145, at 15. ASHRAE
Standard 95 on "Methods of Testing Solar Energy Portable Water Heaters" will pertain to
a complete system rather than a component. Lorsch, supra note 155.

157. ASTM entered the solar standards field at about the same time and under similar
circumstances as ASHRAE. PLAN, supra note 145, at 16.

158. Streed, ASTM Standards on Durability and Reliability, in SECOND NATIONAL

CONFERENCE, supra note 155, at 30.
159. J. Rmay, R. ODLAND & H. BARKER, supra note 149, at 7; Baldwin, ASME Solar

Standards, in SECoND NATIONAL CONFERENCE, supra note 155, at 32.
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The development of solar energy product standards through
the national voluntary consensus standards system is coordinated
by the American National Standards Institute (ANSI).'60 ANSI
oversees the activities of the standards-writing organizations and
seeks to avoid duplication of efforts in the creation of standards.
ANSI does not write the standards itself; rather, it identifies spe-
cific needs, assigns them to the appropriate organization, and
monitors these activities. The ANSI Steering Committee on Solar
Energy Standards Development"6' has approved and formally en-
dorsed a "Plan for the Development and Implementation of Stan-
dards for Solar Heating and Cooling Applications"'' prepared by
the National Bureau of Standards. This plan serves as a blueprint
for solar standards development by identifying areas in which
standards are needed, assigning priorities, determining the organi-
zations responsible for spearheading the development process, and
outlining timetables for these activities. 68 Thus, the plan projects
the solar energy activities likely to be undertaken in the near fu-
ture through the national voluntary consensus standards system.

2. Regulatory Standards

Regulatory standards have the imprimatur of the law. They
are either enacted by a legislature or adopted by a government
regulatory body in response to delegated rulemaking authority.'"
Many regulatory standards control the health and safety qualities
of products and activities. The standards enabling legislation often
prohibits the manufacture, sale, or distribution of products not
complying with the standards.'" Not all regulatory standards are

160. PLAN, supra note 145, at 16.
161. Twenty-three organizations are represented on the Steering Committee. Dikkers,

The ANSI Steering Committee on Solar Standards Development, in SECOND NATIONAL
CONFPERNCE, supra note 155, at 14.

162. PLAN, supra note 145.
163. Id. at 21-47.
164. Rulemaking "is typically concerned with broad policy considerations rather than

review of individual conduct," American Airlines, Inc. v. Civil Aeronautics Bd., 359 F.2d
624, 629 (D.C. Cir.), cert. denied, 385 U.S. 843 (1966), and results in "agency statements of
general applicability and future effect, designed to implement, interpret and prescribe
[agency] policy." California Citizens Band As'n v. United States, 375 F.2d 43, 49-50 (9th
Cir.), cert. denied, 389 U.S. 844 (1967).

165. The provision for standards in the Consumer Product Safety Act is illustrative:
"It shall be unlawful for any person to manufacture for sale, offer for sale, distribute in
commerce, or import into the United States any consumer product which is not in conform-
ity with an applicable consumer product safety standard under this chapter." 15 U.S.C.
§ 2068(a)(1) (1976). Air and water quality standards illustrate regulatory requirements in
activities affecting health. See 40 C.F.R. Part 403 (1980) (effluent guidelines and standard
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oriented toward protection of health and safety, however. Govern-
mental requirements are increasingly used to effectuate other poli-
cies. Fuel economy measures for automotive manufacturers, for
example, are related to energy policies.166

(a) The State Experience

Presently, the federal government has not enacted regulatory
solar product standards. A few states, however, have implemented
some form of standards on their own. Florida, for example, has an
impressive regulatory solar standards program. Initiated by the
Florida Solar Energy Standards Act of 1976,167 the program is
designed to develop and promulgate standards, as well as to test
criteria and capability. The Florida Solar Energy Center (FSEC),
charged with administering the Act,1e8 has to date developed mini-
mum standards, test methods,'6 and a certification program.1 70 A
1978 amendment to the Solar Energy Standards Act that became
effective on January 1, 1980, made the program mandatory. The
amendment provides that "[a]l solar energy systems manufac-
tured or sold in the state must meet the standards established by
the center and shall display accepted results of approved perform-
ance tests in a manner prescribed by the center. 17 1

California is the only other state that has enacted a compre-
hensive standards certification program. Unlike the Florida legisla-
tion, however, compliance with the California regulations is volun-
tary. A 1977 statute required the California Energy Commission
(CEC) to promulgate regulations designed to encourage the use
and development of solar equipment and to generate solar product
information for the general public.1 72 Under that statute the CEC
was to develop "[s]tandards for testing, inspection, certification,
sizing, and installation of solar devices,' 7

3 as well as provisions for

pretreatment regulations for existing and new sources of pollution); 40 C.F.R. Part 50 (1980)
(ambient air quality standards).

166. See 40 C.F.R. Part 600 (1980).
167. FLA. STAT. ANN. § 377.705 (West Supp. 1981).
168. Id. § 377.705(4).
169. See FLORIDA SOLAR ENERGY CENTER, TEST METHODS AND MINIMUM STANDARDS

FOR SOLAR COLLECTORS, FSEC 77-5 (1979).
170. FLORIDA SOLAR ENERGY CENTER, OPERATION OF THE COLLECTOR CERTIFICATION

PROGRAM, FSEC 77-6 (1978). Over 80 solar collectors received certification by 1978 under
the program. The failure rate of the units tested was about 10%. FLORIDA SOLAR ENERGY
CENTER, FLORIDA SOLAR ENsRGY CENTER ACTrIvrIs FOR 1978, FSEC 79-2, at 19 (1978).

171. FLA. STAT. ANN. § 377.705(4)(d) (West Supp. 1981).
172. CAL. PuB. RS. CODE § 25605 (West Supp. 1980).
173. Id. § 25605(a).
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enforcement of the standards.17' The California Testing and In-
spection Program for Solar Equipment (TIPSE) resulted from this
legislative mandate. TIPSE is concerned with both the testing of
solar components to acquire information on the equipment and the
certification of equipment meeting minimum testing require-
ments.175 The program is designed to provide reliable information
about solar products to consumers and other interested groups
such as builders, lenders, and insurers."'

Minnesota has adopted a program designed to disseminate in-
formation on solar units; unlike California, however, it does not
involve direct governmental oversight of the information provided.
The Building Code Division of the Department of Administration
promulgated its "Standards of Performance for Solar Energy Sys-
tems and Subsystems Applied to Energy Needs of Buildings"177 in
response to a 1976 legislative directive. 7 8 Under this directive
manufacturers or retailers in Minnesota are required to "disclose
to each bona fide potential purchaser of a system the extent to
which the system meets or exceeds" the adopted quality stan-
dards.1 79 State officials are required neither to test systems for
compliance nor to determine the accuracy of the information pro-
vided by the manufacturer or retailer. The state government does
maintain at least a minimal degree of oversight in the program,
however, for no building or housing permit is issued in the absence
of completion and delivery of the disclosure statement.180

174. Id. § 25605(b).
175. Certification guidelines for solar equipment have already been promulgated in

California. CALIFORNIA ENERGY REsoURCEs CONSERVATION AND DEVELOPMENT COMMISSION,
GuIDELINES FOR CERTIFICATION OF SOLAR ENERGY EQUIPMENT (1978). A label is attached to
equipment that passes the minimum testing requirements. Id. at 9.

176. SOLAR OFFICE, CALIFORNIA ENERGY COMMISSION, THE CALIFORNIA TESTING AND IN-

SPECTION PROGRAM FOR SOLAR EQuniFENr (undated). California has also accredited private
testing laboratories to test solar equipment. ALTERNATIVES DIVISION, SOLAR ENERGY OFFCE,
CALIFORNIA ENERGY COMMISSION, STANDARDS AND PROCEDURES: ACCREDITATION OF TESTING

LABORATORIES FOR SOLAR COMPONENTS AND SYSTEMS (1978). "In order to become accredited,
each laboratory must show adequate capabilities in the areas of physical resources, person-
nel resources, financial independence and must fulfill minimum requirements relating to
solar collector testing in each of these areas." SOLAR OFFICE, CALIFORNIA ENERGY COMMIS-
SION, THE CALIFORNIA TESTING AND INSPECTION PROGRAM FOR SOLAR EQuIPMENT § 3 (un-
dated). Seven private testing laboratories have been accredited to perform testing. By mid-
1979 test data had been published on 65 collector models under the TIPSE program. CALI-
FORNIA ENERGY COMMISSION, INITIAL RESULTS OF THE CALIFORNIA TESTING AND INSPECTION
PROGRAM FOR SOLAR EQUIPMENT 2-9 (1979).

177. MINN. CODE OF AGENCY RULEs §§ 1.16101-.16108 (1977).
178. MINN. STAT. ANN. § 116H.127 (West 1977).
179. Id.
180. STATE SOLAR INCENTIVES, supra note 145, at 105.
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(b) Regulatory Standards and the Local Codes

As the Minnesota approach indicates, one area in which regu-
latory solar energy standards are likely to have a significant impact
is building and housing codes. A building permit must usually be
obtained before construction is undertaken. This requirement al-
lows building officials to determine whether the project conforms
to the applicable building or housing codes.181 Building codes apply
to new construction, while housing codes refer to changes in ex-
isting structures. 18 2 A typical code regulates the construction, alter-
ation, maintenance, repair, and demolition of buildings and struc-
tures.18s Additional companion regulatory codes cover plumbing,
electrical, and mechanical systems and provide regulations for fire
prevention.1 8

4 Both types of codes are relevant to solar use since
solar technology may be retrofitted or used in new construction.

Building and housing codes are normally enacted into law by
local government bodies exercising their specifically delegated po-
lice powers. 8s Most local codes are based upon one of the model
building codes promulgated and annually revised by regional as-
sociations. a18 Despite the influence of these model codes, consider-
able diversity exists at the local level because individual govern-

181. A building code is "a legal document which sets forth requirements to protect the
public health, safety and general welfare as they relate to the general construction and occu-
pancy of buildings and structures." R. SANDERSON, CODES AND CODE ADMINISTRATION 139
(1969). Building and housing codes generally both deal with internal structural matters, but
though the two types of codes frequently are not distinguished, they are different. See D.
HAGMAN, URBAN PLANNING 227 (1971). For an analysis of building codes in general, see C.
FIELD & S. RtvxrN, THE BUILDING CODE BuRDEN (1975).

182. Building codes should not be confused with zoning ordinances. "Zoning laws reg-
ulate the use of the land and buildings by dividing the community into zones or districts
and prescribing the types of land uses that are permitted in each alone." C. RHmN, SUvvEY
OF THm LAW OF BUILDING CODES 5 (1960).

183. Id. at 3; R. SANDERSON, supra note 181, at 14.
184. C. RHYNE, supra note 182, at 5; R. SANDERSON, supra note 181, at 14.
185. C. RHYNE, supra note 182, at 6-8.
186. The Uniform Building Code was initially published in 1927 by an organization

now known as the International Conference of Building Officials; the code is influential pri-
marily in the western and central midwestern states. INTERNATIONAL CONFERENCE OF BUIMD-
ING OFFCICLS, UNIORM BUILDING CODE (current ed. 1976); PLAN, supra note 145, at 9. The
Southern Building Code Congress International, Inc., published the Standard Building Code
for southern states in 1945. SouTHERN BUILDING CODE CONGRESS INTERNATIONAL, INC., STAN-
DARD BUILDING CODE (current ed. 1976); PLAN, supra note 145, at 9. The Basic Building
Code was produced in 1950 by the Building Officials Conference of America; it has been
predominantly influential in the eastern and north-central states. BUILDING OFFICIALS AND
CODE ADMINISTRATORS INTERNATIONAL, INC., BASIC BUILDING CODE (current ed. 1978); PLAN,
supra note 145, at 9.
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ments frequently alter provisions in the model codes. 187

In many ways present codes pose tremendous difficulties for
the development of solar energy in this country. For one thing,
current building codes generally do not include references to solar
equipment. Each of the three model codes has a companion model
mechanical code that includes provisions for heating, ventilating,
cooling, and hot water appliances. 188 None of the definitions for
these appliances includes solar equipment.189 Moreover, solar en-
ergy systems do not specifically fall within the provisions of the
mechanical codes. Despite the assertions to the contrary by some
commentators,1 90 such omissions place solar equipment at a disad-
vantage compared to products specifically included in the codes
because it is more difficult to establish that the equipment's design
and installation are an acceptable alternative to products that
comply with the code.

Although the lack of specific reference to solar equipment in
the mechanical codes theoretically should not prevent building or
housing code approval,191 in practice code officials have considera-

187. One commentator noted,

[E]ven though the same model code may be used by many communities in a given
region, the enabling legislation which is used by each community to make that code a

local ordinance may create so many exceptions and variances to the model form, that

different, often conflicting, and even mutually contradictory and exclusive require-
ments actually exist within a region... even between communities sharing contiguous
boundaries.

R. SCHOEN, A. HIRSHBERG & J. WEINGART, supra note 23, at 96.
188. F. MEEKER, BUILDING CODES AS BARRIERS TO SOLAR HEATING AND COOLING OF

BUILDINGS 21 (1978) (Environmental Law Institute study).

189. Heating applicances, for example, are defined in one code as "any device designed

or constructed for the generation of heat from solid, liquid or gaseous fuel or electricity."
BUILDING OFFICIALS AND CODE ADMINISTRATORs INTERNATIONAL, INC., BASIC MECHANICAL

CODE § 201.0 (1975).
190. "[R]ather than serving as a retardant, existing building codes have no bearing at

all on the development of solar systems." Rivkin, Regulatory Analysis and Consumer
Rights and Powers, in AIA RESEARCH CORPORATION, EARLY USE OF SOLAR ENERGY IN BUm-

INGS 152 (1976). A similar assertion was made by Schiflett, State and Municipal Impedi-
ments and Incentives to the Use of Solar Energy 7 (paper presented at Solar Energy Barri-
ers and Incentives Conference, Houston, Texas, Aug., 19-24, 1976), noted in BEHAvIORAL
STUDIES GROUP, supra note 24, at 414.

191. The Council of American Building Officials (CABO) coordinates the three model
code organizations. PLAN, supra note 145, at 10. Following a coordinated study, a CABO
report concluded that "there is nothing in the present codes that would prohibit the instal-
lation of properly designed solar heating, cooling and hot water systems in any occupancy
classification of any building." NATIONAL INSTITUTE OF BUILDING SC m ECS, Summary Re-
port: Model Solar Energy Code Project for Heating and Cooling in Housing and Building,
in I SOLAR BUILDING REGULATORY STDY pt. 3, at 7 (National Institute of Building Sciences
comp. 1978).
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ble discretion to disapprove the use of materials, equipment, or
methods not mentioned in the codes.192 The failure to refer specifi-
cally to solar energy systems in the mechanical codes1 93 thus makes
them subject to the discretionary powers of local building and
housing officials. Leaving the decisions to local officials results in
case-by-case decisionmaking. Because each determination is a local
one, the regulation of solar equipment will tend to vary from place
to place. These local responses in turn lead to market
fragmentation.

Approval for solar systems can also be difficult to secure under
present codes.19 4 Demonstrating equivalence to conventional appli-
ances on the criteria of strength, fire resistance, and safety "may
be difficult, and having to demonstrate this in a different way for
each building official, in each jurisdiction, for each installation,
may be infeasible."" 5 Solar energy systems are new products, and
building officials and inspectors must be convinced of their accept-
ability as an alternative energy source. The discretionary building
regulatory process thus represents a formidable barrier to solar
use, as it is to any innovative product in the construction
industry.196

192. F. MEmKE, supra note 188, at 20. Building code officials are allowed less discre-
tion under the ICBO Uniform Building Code than under other codes because they can
neither supplement the code with regulations nor utilize special case-by-case requirements.
Id. at 14. A discussion of constitutional and judicial limitations on the discretion of adminis-
tering officials is provided in C. RHYNE, supra note 182, at 15-18.

193. Certain solar applications for heating and cooling purposes do not use mechanical
parts and thus would be outside the scope of the mechanical code. For example, thermosi-
phon systems operate by natural convection. Mechanical codes would also be irrelevant to

passive solar applications. Nevertheless, the problems identified in the text would also oper-
ate to place code approval of such systems at a disadvantage. In fact, the problems could be

even greater in these cases since code officials are accustomed to applying the mechanical
code to the heating and cooling features of buildings, whereas other code provisions would
have to apply to these applications.

194. See R. SCHOEN, A. HmSHBERG & J. WENGART, supra note 23, at 179-80.
195. F. MEEKER, supra note 188, at 20.
196. One commentator explained that,

Plastic pipe is similarly cost-effective both in terms of material and installed costs. It
has been proven to be at least technically and functionally equal to its traditional cast-
iron counterpart in appropriate uses. Builders are eager to use it and do so where they
can. However, up to recently, plastic pipe has been prohibited by almost all building
codes. Acceptance has been a long, costly, community-by-community, code-by-code

battle. Building codes not only protect "health and safety" they also directly or indi-
rectly reflect local concerns and prejudices, including those of the building industry

and its unions. The unions have been bitterly opposed to plastic pipe. While claiming
that they would not refuse to put in plastic pipe which was equal or better in the way
of material and thereby standing in the way of progress, they have insisted that the
materials are unquestionably inferior. The argument is a proxy for a real fear over loss
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Solar systems suffer other disadvantages as well under the cur-
rent building regulatory process. Mechanical systems bearing the
label of an approved testing agency or laboratory indicating com-
pliance with a set of nationally recognized standards are routinely
approved.197 For most kinds of construction, materials, and equip-
ment, the codes specify nationally recognized standards, test meth-
ods, and testing agencies. 198 The Underwriters Laboratories, Inc.
and the American Gas Association, for example, respectively regu-
late electrical and gas equipment.199 While most conventional heat-
ing and cooling equipment can achieve code approval by showing a
label of compliance, solar equipment approval depends upon a
case-by-case demonstration of equivalency sufficient to satisfy the
local building official.

Certain barriers to builders' acceptance of solar energy relate
directly to the problems of securing code approval. Primarily due
to its dependence on external sources of funding and the effects of
inflation on the cost of materials, the construction industry is very
sensitive to initial costs.200 This sensitivity places solar energy sys-
tems at a disadvantage, for even though a considerable savings
may be realized over the life of the device, initial costs are gener-
ally higher than those for competing systems. More importantly,
anything that adds to construction time for a project adds to the
total construction costs and is thus more likely to encounter resis-
tance. Because time must be spent seeking code approval for solar
products, this resistance is likely to continue. The development of
solar standards should reduce the time required to secure code ap-
proval and therefore benefit the builder who seeks to use solar

of work, since plastic pipe installs much quicker than traditional hub and spigot or
even hubless cast-iron pipe. As might be expected, plastic pipe is also being strongly
opposed on similar grounds by manufactures of the cast-iron products. Resistance to
plastic pipe is not due to shared industry-wide attitudes, but to forceful opposition by
certain segments most directly involved with its use.

R. SCHOEN, A. HIRSHBERG & J. WEINGART, supra note 23, at 45.
197. OFFICE OF TECHNOLOGY AssEssMENT, supra note 152, at 181-82.
198. For example, blowers and fans must bear the label of an approved testing or in-

spection agency. BUILDING AND CODE ADMINIsTRATORs INTERNATIONAL, INC., BAsic MCHANI-
CAL CODE § 318.1 (1975).

199. OFFICE OF TECHNOLOGY AsssSMmENT, supra note 152, at 181.
200. Because of the large sums of primarily outside capital needed to finance con-

struction, the industry is attuned to interest rates, which results in cyclical building
activity depending on the supply and costs of capital within the national economy. The
added financial charges can make the difference between success or failure for the
builder. In addition, the cost of construction is rising at the rate of 18-24% per year or
1-11/2 % per month, a trend not expected to be stemmed in the near future.

R. SCHOEN, A. HInHBERG & J. WEINGART, supra note 23, at 51.
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energy.
The number of building codes and the variations among them

also represent a barrier to solar use. One commentator noted that
"[i]n viewing three major metropolitan areas, Cleveland, Minneap-
olis and Chicago, the Advisory Commission on Intergovernmental
Relations found that builders there had to contend with no less
than 50, 30, and 50 different building codes respectively."'2 1 As
with any form of model legislation, each locality may make indi-
vidual variations in order to reflect local concerns. These variations
have been particularly common in building codes.20 The time re-
quired for securing code approval is thus magnified for a builder
who works in more than one code jurisdiction. Equipment that
properly complies with the regional model codes, however, is less
likely to be subject to such local variations. The development of
uniform certification programs for solar equipment will therefore
make solar products more attractive to builders who operate in
several code areas.

3. Eligibility Standards

Eligibility criteria or guidelines are used to determine which
products or activities qualify for legislative benefits. For example,
homes financed through the mortgage loan insurance programs ad-
ministered by the Federal Housing Administration, the Veterans
Administration, and the Farmers Home Administration must meet
established Minimum Property Standards.'0 Current development
of eligibility standards for solar energy products has centered pri-
marily on provisions to determine what equipment qualifies for
demonstration projects, loan support programs, and tax incentive
benefits.

The federal government's role in the development of these eli-
gibility standards was precipitated by the Solar Heating and Cool-
ing Act of 1974.21 The Act required the Secretary of Housing and
Urban Development to promulgate and publish interim perform-

201. Id. at 176.
202. "[T]here are about 4,000 separate local code agencies operating in U.S. cities with

populations over 5,000 persons, and more than 30,000 building code variations around the
country." Id. (citing REPORT OF THE PREsmENr's COMMrrran ON URBAN HOUSING, A DEcENr
HOME (1969)).

203. U.S. DEP'T OF HousING AND URBAN DEVELOPMENT, HUD Munmnu PROPERTY
STANDARDS, ONE-AND-Two-FAMmy DWELLINGS (1973, revised 1974); U.S. DEP'T OF HOUSING
AND URBAN DEVELOPMENT, HUD MnIMUM PROPERTY STANDARDS, MuLTrAmImY HOUSING
(1974); PLAN, supra note 145, at 6.

204. 42 U.S.C. §§ 5501-5566 (1976).
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ance criteria for solar heating and combined solar heating/cooling
components and systems for use in residential dwellings. The Act
also provided criteria for the evaluation of the dwellings them-
selves.2 5 The National Bureau of Standards prepared the interim
performance criteria for use in the residential demonstration pro-
ject.20 6 Subsequently, the National Aeronautics and Space Admin-
istration provided interim performance criteria for use by the
Department of Energy in the commercial application of solar tech-
nology.20 7 The interim performance criteria have been used princi-
pally for purposes of procurement and awarding funds in the dem-
onstration projects. The data developed from these projects will be
used to promulgate definitive performance criteria that are also
mandated by the 1974 Act.2 0 These definitive standards will relate
to the safety and functioning of solar energy equipment.'0

Despite these achievements, the federal government is not it-
self presently inclined to proceed any further in solar standards
development. Although the agencies and officials involved en-
courage additional development and implementation of standards,
certification programs, and testing facility accreditation, and ex-
hibit a willingness to assist the development process in the private
sector,2 10 their basic attitude is that the affected parties should
move forward through the voluntary consensus process to develop
nationally accepted criteria.211 The government's standards in this

205. 42 U.S.C. §§ 5503(b)(1), 5504(b)(1) (1976).
206. NATIONAL BuREAu OF STANDARDS, INTERIM PERFORMANCE CRITERIA FOR SOLAR

HEATING AND COMBINED HEATING/COOLING SYSTEMS AND DWELLINGS (1975).
207. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, INTERIM PERFORMANCE CRITE-

RIA FOR COMMERCIAL SOLAR HEATING AND COMBINED HEATING/COOLING SYSTEMS AND FACILI-
TSs (1975). The National Bureau of Standards has revised these interim criteria. NATIONAL
BUREAU OF STANDARDS, INTERIM PERFORMANCE CmrRIA FOR SOLAR HEATING AND COOLING
SYSTEMS IN COMMERCIAL BUILDINGS (1976). The NBS plans further revisions as additional
data from the demonstration programs is obtained. PLAN, supra note 145, at 12.

208. 42 U.S.C. § 5506 (1976).
209. PLAN, supra note 145, at 15.
210. "The Federal Government, according to DOE officials, would prefer not to certify

solar equipment or systems; however, it will play a role in accrediting laboratories capable of
testing solar equipment and developing a certification plan that can be used by others."
GENERAL ACCOUNTING OFFICE, supra note 7, at 28. "NBS is helping to lay the technical
groundwork for the standards which are needed if solar heating and cooling technologies are
to make the transition from the unusual to the commonplace." Heyman, supra note 153, at
5.

211. Ron Scott, then Assistant Director for Solar Heating and Cooling at the Depart-
ment of Energy, told attendees at the Second National Conference on Standards for Solar
Energy Use that the "role of the Federal Government is to assist and, where necessary,
stimulate the industry." He added, "We do not consider ourselves as policemen or as regula-
tors." Heyman, supra note 153, at 6.

580 [Vol. 34:537



WARRANTIES AND STANDARDS

area consequently serve as a basis for the further development of
national consensus standards, rather than as final standards
themselves.

Eligibility standards have also been developed for solar loan
programs. Two intermediate sets of standards have been developed
to complement two Department of Housing and Urban Develop-
ment (HUD) programs.2 1 ' Some states have also undertaken pro-
grams that require eligibility standards for financing benefits. Ore-
gon, for example, enacted a provision entitling eligible veterans to
acquire loans for alternative energy devices.21 s The Veterans Ad-
ministration and the Small Business Administration have similar
authority through national legislation.' 4

The federal government and a large number of states also
have enacted tax incentive legislation to promote energy conserva-
tion and the private development of alternative energy sources. El-
igibility standards are required in order to determine which types
of systems and components qualify for the tax benefits. For exam-
ple, Internal Revenue Service regulations specify that to be eligible
for the federal income tax credit,'1 5 renewable energy source prop-
erty must meet certain performance and quality standards to be
specified by the Secretary of the Treasury.'1 6

The importance of the standards promulgated by the Secre-
tary of the Treasury cannot be understated. The Energy Tax Act
provision affecting the residential energy credit specifies that

212. Intermediate Minimum Property Standards supplement similar Federal Housing
Administration (FHA) standards and are used by HUD and the FHA as a means of deter-
mining acceptance of solar products for mortgage insurance. NATIONAL BUREAu OF STAN-
DARDS, INTERMEDIATE MIIMUM PROPERTY STANDARDS FOR SOLAR HEATING AND DosxTc
HoT WATER SYSTMS (1977). The Intermediate Standards for Solar Domestic Hot Water
Systems are based on the same standards for use in the HUD Solar Hot Water Initiative
Program. This Program provided financial assistance for solar hot water installations to
home owners in eleven states located primarily in New England. NATiONAL BUREAU OF STAN-
DARDS, INTORMEDIATE STANDARDS FOR SoLAR DOmS= HoT WATER SYsTEms/HUD Irmr'TmV
(1977).

213. OR REv. STAT. § 407.048 (1979).
214. The Small Business Energy Loan Act, Pub. L. No. 95-315, 92 Stat. 377 (1978),

empowers the Small Business Administration to make energy-related loans to small busi-
nesses. The Veterans Housing Benefits Act of 1978, Pub. L. No. 95-476, 92 Stat. 1497, gives
the Veterans Administration authority to make or guarantee loans for veterans who wish to
install conservation measures, including solar energy systems, in their personal residences.

215. The federal tax credit was instituted by the Energy Tax Act of 1978 as part of
the National Energy Act, Pub. L. No. 95-618, 92 Stat. 3174. The Energy Tax Act was
amended by the Crude Oil Windfall Profit Tax Act of 1980, Pub. L. No. 96-223, 94 Stat. 229
(to be codified in scattered sections of 7, 19, 26, 31, 42 U.S.C.).

216. Trees. Reg. § 1.44C-2(e)(2) (1980).

19811
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"[t]he term 'renewable energy source property' means property
which . . . transmits or uses solar energy. . . for the purpose of
heating or cooling... and which meets the performance and qual-
ity standards (if any) which have been prescribed by the Secretary
by regulations .... ,,217 This provision could be construed liberally
by the IRS to include as many solar system designs as accomplish
the objectives of the Act. The Act further provides that "the term
'renewable energy source expenditure' does not include any expen-
diture properly allocable. . to any energy storage medium which
has a primary function other than the function of such storage."' 18

Both the proposed and the final IRS regulations interpreting the
latter provision specify that only materials and components whose
sole purpose is to transmit or use solar radiation are included
within the term "solar energy property." 219 Under this interpreta-
tion, most passive systems are not eligible because they employ a
combination of materials and components that are integrated into
the structure of the residence.220

Much of the initial state tax incentive legislation was deficient
because it did not adequately define relevant terms or otherwise
indicate with precision the extent of coverage.2 1 Imprecise state-
ments of legislative policy make regulatory standards even more
important, for taxpayers must have an indication of coverage to
remove uncertainty over eligibility. Tax officials also need this in-
dication in order to administer the incentive programs adequately.
As with all cases of legislative delegation to administrative agen-
cies, a broad delegation involves more administrative discretion to
shape the details of the program. Liberal or restrictive interpreta-
tions by tax officials concerning solar eligibility will significantly
determine the inducement value of these programs.

Among state incentive programs, the California Tax Credit
Labeling Program is unique. A state agency and a private trade
association work closely together to carry out the Program22' and
to date have developed several tax credit criteria."3 The Labeling
Program, also known as Cal Seal, is a joint venture of the Califor-

217. I.R.C. § 44C(c)(5).
218. I.R.C. § 44C(c)(2)(C).
219. Treas. Reg. § 1.44C-2(f) (1980).
220. Minan & Lawrence, 32 HASTINGS L.J., supra note 9.
221. See Minan & Lawrence, 56 Tax. L. Rav. supra note 9, at 838-43.
222. The enabling legislation actually calls for the creation of standards by two state

agencies. CAL. REv. & TAx. CODE § 17052.5 (West 1978).
223. CALIFORNIA ENERGY COMMISSION, GumiLINEs AND CRrrERIA FOR Tm CALIFORNIA

SOLAR ENERGY TAx CREDIT (1978); California Administrative Regulations §§ 2601-2608.
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nia Solar Energy Industries Association (CAL SEIA) and the Cali-
fornia Energy Commission (CEC).2S As CAL SEIA describes the
program, "The Cal Seal label signifies that in the opinion of CAL
SEIA and the CEC, the system to which it is attached meets all
applicable requirements of the California Energy Commission's
Regulations (or guidelines) for the California Solar Energy Tax
Credit.12 2 Having the label is not required in order to receive the
tax credit, nor is such certification conclusive. Final authority to
determine eligibility lies with the state Tax Franchise Board. The
program is designed to provide guidance on tax credit eligibility, to
aid inspectors in investigating consumer complaints, and to help
arbitrate disputes.

IV. THE RELATIVE ROLES OF STANDARDS AND WARRANTIES

The development of solar energy equipment standards is com-
paratively recent and largely incomplete. In the next few years
proposals for product standards and warranty requirements will
undoubtedly increase. Consequently, the experiences to date with
the various types of standards and warranties-and the emerging
trends or patterns-should be analyzed in light of certain funda-
mental legal and policy principles in order to affect and shape the
future direction of solar commercialization. This part of the Article
argues that although warranties can play a useful role in solar en-
ergy commercialization, the primary focus of solar energy propo-
nents should be on the development of mandatory product stan-
dards. If solar energy is to be commercially successful in this
country, product standards are necessary to place solar equipment
on par with traditional energy systems in the minds of consumers.
This part of the Article consequently first discusses the role that
product standards must play in the future of solar energy. It then
discusses the task that warranties can perform in support of the
product standards.

224. Several concerns have been voiced concerning the close relationship between the
public and private sector that exists without the benefit of enabling legislation. The pro-
gram is run by the California Solar Energy Industries Association, but the California Energy
Commission's name also appears on the certification label Concerns have been expressed
over the prospects of improper delegation of authority. An additional fear is that consumers
will mistakenly interpret the label as a state guarantee. Concern over potential liability of
the Energy Commission in instances in which the State Tax Franchise Board ultimately
denies eligibility for the tax credit has also been registered. STATE SOLAR INcENTvs, supra
note 145, at 117.

225. California Solar Energy Industries Association, Press Release, Feb. 7, 1979.
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A. Product Standards

Standards for solar energy equipment are crucial. A viable
market for solar energy equipment will not develop until consum-
ers are given assurances that the available products are dependable
and sufficient to meet their needs. Consumers want to be certain
that the product they purchase will work and be durable. Obvi-
ously the absence of such assurances has not deterred those per-
sons who have already invested in solar equipment. Many of these
individuals, however, have been motivated by a "pioneering"
spirit,226 and assuredly this attitude is not sufficiently pervasive to
support a mass commercialization effort. Consumer assurance is
needed, but "the fact [is] that there are few well-documented ap-
plications in most of the country on which to base sound answers
to questions of reliability, product life-term, long-term perform-
ance, and maintenance costs. '227 The development of standards
will spur the process of getting these answers and providing the
basic product information that consumers expect.

Although one study assessing solar marketing concluded that
"there are alternatives to regulation, and solar policy-makers at all
levels will promote the general welfare by searching for those alter-
natives rather than assuming that traditional forms of government
intervention are the best way to promote the commercialization of
solar energy, '228 this Article is based on a contrary premise. The
regulatory approach is absolutely necessary. Solar energy products
must compete directly with established conventional heating and
cooling equipment, and only standards can overcome the barriers
to successful solar commercialization resulting from the novelty of
solar equipment and the existing regulatory process. Solar equip-
ment must be integrated into the regulatory process if it is to com-
pete effectively. Only mandatory standards for all of solar's poten-
tial uses-regulatory functions, incorporation into building codes,
and incentives eligibility criteria-can ensure that integration.

226. Members of the building industry have indicated that they "have been self-moti-
vated in their capability development." AIA RESEARCH CORPORATION, EARLY USE OF SOLAR
ENERGY IN BUILDINGS 27 (1976). Evidence is also available to establish similar attitudes
among homeowners who have purchased solar units in Florida. "They are sold on solar and
are willing to make allowances for problems in a new and developing technology." M.
Yarosh & A. Litka, supra note 29, at 11. Additional characteristics that demonstrate that
these early users are probably atypical are also provided in this source. Id. at 15.

227. AIA RESEARCH CORPORATION, supra note 226, at 60.
228. J. RILEY, R. ODLAND & H. BARKER, supra note 149, at 50.
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1. Regulatory Functions

Buyer confidence and protection can be promoted most suc-
cessfully through required regulatory product standards. The man-
ufacture or sale of solar equipment not complying with prescribed
standards should be prohibited. Product confidence would then be
advanced in two respects. First, prospective buyers would have the
assurance that the products have been tested and found to comply
with certain standards. Second, the purchased product is more
likely to perform satisfactorily. Individual positive experiences will,
in turn, promote general confidence in solar equipment .2 2

9A prohi-
bition on the manufacture or sale of solar products that does not
comply with promulgated standards will prevent the marketing of
products that are poorly designed or structurally defective and will
provide the most direct form of buyer protection.

Independent action by the states and the federal government
could result in an undesirable proliferation of regulatory solar
standards. Variations in standards would fragment the market and
prevent national testing for compliance. Moreover, businesses op-
erating in several states would have to meet multiple standards.
This foreseeable problem, however, needs to be placed in its proper
perspective. To the extent that a product must be specially
designed or tested in order to meet the needs of a particular envi-
ronment, the proliferation argument loses its persuasiveness, for
some proliferation is inevitable. Different specifications and toler-
ances are required in different regions "due to the environmentally
specific nature of the technology. 2 3 0 Solar equipment design must

229. According to the Department of Energy,
An exceedingly powerful factor in the acceptance of innovation is the achievement of
social support or consensus. There is a tendency of the large majority to have its be-
havior validated in almost ritualized stages:
-the innovation is tested by the innovator who takes risks as a result of his need to
tinker and/or be "first on the block";
-it is judged to be valuable by the gatekeeper, the respected individual whose judg-
ment is more widely accepted than that of the innovator;
-it is approved by a critical number of peers who indicate that this is safe, socially
acceptable behavior.
By this time, the buyer himself is ready to invest in what is now a socially and econom-
ically acceptable technology. This has been the history of the automobile, air travel,
hybrid grain, central air conditioning and other innovations. It is supported not only by
the psychological and sociological processes, but by the economics of the technology as
well. It was not by chance that several consumers stated directly, "I'd rather be the
third or fourth on my block."

DEP'T OF ENERGY, PSYCHo-EcoNoMIc FACTORS AmnCTNG Tm DECISION MAKING OF CONSUM-

ERS AND THE TECHNOLOGY DsLvnrRY SYSTEM 33 (1978).
230. AIA RESEARCH CORPORATION, supra note 226, at 4.
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be matched to specific geographical and climatic conditions to a
much greater extent than conventional heating and cooling prod-
ucts.2 3 1 In short, while uniformity in general is needed, absolute
uniformity is neither possible nor desirable.

Individuals or groups involved in the standards development
process should purposefully focus on those solar energy system
components and functions that are susceptible to geographic and
climatic variations, and realistic tolerances for deviations should be
developed. The national effort, in particular, should develop op-
tions reflecting these regional differences. The states would then be
provided with a set of equipment standards that are uniform in
certain respects but allow choice on variables needed to reflect lo-
cal conditions.

The standards implementation process can range from indi-
vidual state implementation to the imposition of national criteria.
The latter course is available through the broad powers of Con-
gress to regulate commerce.'3 Until Congress acts, however, the
states can exercise their police powers pursuant to the tenth
amendment of the Constitution. 3 3 As long as the adopted stan-
dards reflect local conditions and do not unreasonably burden in-
terstate commerce in solar equipment, they will be held constitu-
tional.M Alternatively, the federal government could encourage or
compel the states to adopt national standards. Incentives for adop-
tion could be offered, or legislation could require states to adopt a
program or have one imposed by the federal government.

Current federal plans rely on incentives to encourage state and
local action.23 5 Because sufficient standards to support a
mandatory implementation program have yet to be developed, this
course of action is presently appropriate. Once standards are de-
veloped, however-particularly if they incorporate the necessary
flexibility for application to diverse regional conditions-Congress
should consider requiring state adoption. Promulgation of a na-

231. See J. EASTmLY, ENGINEERING CONCERNS IN SOLAR DESIGN AND OPERATION (1979)
(National Solar Data Program report for the Department of Energy).

232. U.S. CONST. art. I, § 8. See Katzenback v. McClung, 379 U.S. 294 (1964); Heart of
Atlanta Motel v. United States, 379 U.S. 241 (1964); Wickard v. Filburn, 317 U.S. 111
(1942).

233. "The powers not delegated to the United States by the Constitution, nor prohib-
ited by it to the States, are reserved to the States respectively, or to the people." U.S.
CONST. amend. X.

234. See, e.g., Huron Portland Cement Co. v. City of Detroit, 362 U.S. 440 (1960);
South Carolina State Highway Dep't v. Barnwell Bros., 303 U.S. 177 (1938).

235. F. MEEKER, supra note 188, at 27; PLAN, supra note 145.
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tional set of standards is as close to uniformity as can be realisti-
cally expected.

A fundamental objection to current development and imple-
mentation of solar equipment standards centers on the impact that
such standards might have on subsequent solar innovation. This
concern centers around the fear that the present adoption of a
regulatory program will stifle additional technological creativity
because the criteria adopted will be based on the current state of
the art.2 36 Arguably this consequence is undesirable and will assur-
edly occur because changes in technology can be reflected in an
established standards program only after a slow amendment
procedure.37

While new innovations may face some initial delays in com-
mercial acceptance the concern is easily overemphasized and is in-
sufficient, standing alone, to justify delaying the promulgation and
implementation of standards and certification programs. Some
manufacturers and commercial firms will certainly focus their ef-
forts on the commercialization of systems that satisfy existing
standards and can be readily certified. Nothing is wrong with this
orientation. By helping to overcome many of the barriers that cur-
rently impede commercialization efforts, standards will achieve
their objective.

Since two to five years are generally required to develop stan-
dards, the time required to amend those standards is a significant
consideration.2 " Two points should be recognized, however. First,
the problem in acceptance of a new technology is not the existence
of prior standards that cannot accommodate innovation. Any new
solar product would face the same long, arduous process required
for the development of the original standards. Second, without any

236. See J. RILmY, R. ODLAND & H. BARR, supra note 149, at 23, 42. See also Hey-
man, supra note 153.

237. The amendment process for standards adopted through the voluntary consensus
system, like the original promulgation, follows the principles of due process and democratic
participation of all interest parties. The procedures followed involve preparation of drafts,
committee and subcommittee approval, submission of drafts, approval procedures, and pos-
sible revisions. A discussion of the system in general and the procedures of some of the
better known standards-writing organizations is provided in ASTM, supra note 146, at 6-8,
10-15. The incorporation of standards into building codes involves an additional delay due
to the time required for testing and approving the model code organizations and their ac-
ceptance by the local code authorities. "The model code associations operate on a committee
basis. Changes in materials, products, systems, or specifications are considered by the com-
mittee. Upon the committee's recommendation, changes are voted upon by the member-
ship." J. RLEY, R. ODLAND & H. BAREmR, supra note 149, at 12.

238. Id.
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standards in existence, this new product would encounter all the
same barriers to acceptance that now inhibit solar energy develop-
ment. Rather than retarding the present development of stan-
dards, the solution to this potential problem is for persons in-
volved in developing standards programs to recognize that
significant technological developments are likely to occur during
the next few years and to provide for regular review of adopted
criteria. Additionally, to the extent possible, they should adopt an
accelerated amendment process.

Despite some present fears, the current development of stan-
dards and certification programs is unlikely to cut off other tech-
nological change in the field. Solar exploitation is still in its early
stages, and it does not appear to be a field lacking in innovation.**'
The potential market for alternative energy devices is viable
enough to provide a strong catalyst for innovation.uO Furthermore,
continued federal support for research and development projects
can strengthen the resolve of those innovators who are inclined to
advance solar technology. Concerns about the effects on innova-
tion, therefore, should not be permitted to delay development of
solar equipment standards.

2. Incorporation into Building Codes

The development and implementation of solar standards could
significantly reduce the burden currently borne by solar energy
systems in the building regulatory process. The first step in this
direction involves the development of standards that adequately
deal with the relevant criteria used in building and housing codes.
Once these standards have been developed, they would be availa-
ble for adoption as amendments to existing building codes. "The
most widely accepted method of utilizing standards as an integral
part of code requirements is to reference them in the appendix of
the code and then spell out the conditions of their applicability in
the text of the code.' 41 Continuous revision of standards is both
easy and inexpensive when the standards appear in the appendix
rather than in the text of the entire code.

The alternative approach to incorporating solar standards into
building codes is the adoption of a separate code dealing solely

239. The Solar Energy Intelligence Report, a weekly publication, includes a regular
feature describing recent solar patents.

240. "Since over 40 percent of the Nation's energy is used for heating purposes, solar
heating also has a large potential market." GENERAL ACCOUNTING Ori'ca, supra note 7, at 1.

241. R. SANDERSON, supra note 181, at 27.
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with solar standards. An initial assessment of this issue, under-
taken in 1977 by the National Institute of Building Sciences
(NIBS), reported that "[t]he preponderance of opinion among the
participants is in the direction of a model solar energy code, sup-
ported by standards, manuals of accepted practice, and guides to
design. 2 42 After reviewing responses to the initial report, however,
NIBS found that "[tihere is no clear demand for model solar en-
ergy codes" as the "respondents were almost equally divided on
the issue."'l4 3 A subsequent report indicated that primary support
for model codes comes mostly from "those persons most closely as-
sociated with the generation of model codes, national standards,
and similar documents," whereas "[t]hose persons most closely as-
sociated with the actual development, application, and regulation
of solar energy technologies, although somewhat divided in their
views, appear to question the need for a desirability of a separate
national model solar energy code, particularly at this time."'"
NIBS concluded that "due to this lack of unanimity and serious-
ness with which objections are raised and arguments presented,
such an action at this time would be premature.' '

14

The model solar energy code concept is not just premature-it
is wrong. Segregating solar provisions into a separate code will only
emphasize the unique characteristics of solar applications.'" Ex-
isting barriers to solar commercialization will not be overcome by
approaches that treat solar differently. The integration of solar

242. NATIONAL INSTITUTE OF BUILDING SCIECES, SuMMARY REPORT. Model Solar En-
ergy Code Project for Heating and Cooling in Housing and Building, in I SOLAR BULDING
REGULATORY STUDY pt. 3, at 4 (National Institute of Building Sciences comp. 1978). An ex-
cerpt from the CABO report is provided. "The studies conducted by the model code organi-
zations and CABO indicate that the proper way to regulate solar installations and compo-
nents is to develop one model solar energy code. This code would have to be flexible enough
to allow innovative materials and components to be utilized, but stringent enough to protect
consumers." Id.

243. NATIONAL INSTITUTE OF BUILDING SCIENCES, ANALYSIS OF REVIEWER COMsTS, in
SOLAR BUILDING REGULATORY STUDY, supra note 242, pt. 2, at 1.

244. NATIONAL INSTITUTE OF BUILDING SCIENCES, Report of the National Institute of
Building Sciences, in SOLAR BUILDING REGULATORY STUDY, supra note 242, pt. 1, at 2.

245. Id. pt. 1, at 4.
246. The first model code for solar heating and cooling was prepared by the Interna-

tional Association of Plumbing and Mechanical Officials (IAPMO). The first edition was
published in 1976. This code has been adopted in areas of southern California, Arizona, and
elsewhere. For a description of its provisions and a devastatingly critical analysis of this
model code, see F. MsmumE, supra note 188, at 34-41. Another model has been prepared
under contract with the Department of Energy. CouNcIL OF AMERCAN BUILDING OFFICIALS,
RECOMMENDED REQUIREMENTS TO CODE OFFICIALS FOR SOLAR HEATING, COOLING AND HOT
SYSTEMS (1980).
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uses into existing traditional processes and ways of doing business
is crucial to effective solar development. Except for photovoltaic
applications, most solar energy equipment is used for space heat-
ing and cooling, ventilating, and hot water heating-all very tradi-
tional functions. The sooner solar is recognized and treated as an
analogous regulatory concern, the sooner it will be able to make
significant market penetrations.

A model solar energy code would also result in undesirable du-
plication. Most solar systems components are not unique to solar
applications. Standards already exist for pipes, ducts, valves, con-
trols, wiring, and other components.4 Because those standards
may not have contemplated solar applications when written, they
certainly should be revised to accommodate these applications. An
index of all the code provisions covering components used in solar
applications might also aid code officials, builders, and other inter-
ested parties. The implementation of solar standards into the
building codes should be accomplished, however, through appro-
priate amendments to existing codes rather than through the
adoption of a separate solar code.2 48

Most codes use specification standards that state which kinds
of materials and components may be used and in what manner.24
For example, a code might provide that glass be of a particular
thickness or that all gas water heaters be AGA-approved. Perform-
ance standards, on the other hand, indicate the performance char-
acteristics that must be satisfied.250 Any materials and construction
techniques are satisfactory provided that they can accomplish the
result specified in the standard. For example, the code might pro-
vide for certain fire resistance ratings based on a period of one
hour for interior or exterior walls.

Although most codes use specific standards, the argument has
been made that the adoption of solar system performance stan-
dards is a preferable course to follow. The objection to specifica-
tion standards is that they allegedly stifle innovation. Specification
standards unquestionably favor existing products and techniques.
Performance standards appear largely to alleviate this concern
since they allow achievement of a desired result by either conven-
tional or new techniques. Nevertheless, practical considerations

247. OFFICE OF TECHNOLOGY ASSEsmENT, supra note 152, at 182.
248. Contra, J. RILEY, R. ODLAND & H. BARKER, supra note 149, at 52.
249. See R. SCHOEN, A. HIRSHEHRG & J. WFNGART, supra note 23, at 97; F. Meeker,

supra -note 188, at 1; PLAN, supra note 145, at 5.
250. See PLAN, supra note 145, at 5.

590 [Vol. 34:537



WARRANTIES AND STANDARDS

suggest the general use of specification standards. Performance so-
lar standards are unlikely to facilitate the prompt acceptance of
innovative solar designs. The building codes departments are gen-
erally staffed, funded, and prepared only to deal with straightfor-
ward specification determinations. Unless additional funding and
personnel are provided, which would in turn increase construction
costs, acquiring approval under the performance code provisions
could require more time. 1

The performance versus specification debate is not limited to
solar applications in building codes. It also exists for any other in-
novative construction technique or material. The existing codes are
based on specification standards. Performance codes may be a
more desirable approach, and efforts in that direction have been
undertaken and should continue. Performance solar equipment
standards should not, however, be engrafted onto specification
codes.

Instantaneous reforms and change on a wholesale scale are neither reasonable
to expect nor feasible to bring about. In fact, careless use of the term per-
formance code and indiscriminate legislative attempts to change only the one
subsystem without consideration of larger systemic impacts could damage the
concept and the well-intended reform such actions are ostensively designed to
carry Out.

25s

3. Incentives Eligibility Criteria

Solar equipment standards can favorably affect the implemen-
tation and enforcement of incentive eligibility programs. Generally,
tax and loan incentives should extend only to products that are
certified as meeting the regulatory product standards. Tax incen-
tives, in particular, create a new marketing climate affording deal-
ers the opportunity to market unreliable systems. Standards certi-
fication eliminates the likelihood of this occurrence. It also
promotes the public interest by assuring that public resources are
used for effective solar applications that actually further the objec-
tive of increased solar energy use.

Some degree of flexibility is necessary in designing and imple-
menting eligibility criteria. Government grants and loans are

251. R. SCHOEN, A. HImHBRO & J. WENGART, supra note 23, at 58, 115.
252. For a good discussion of the proposals for building code reforms, see id. at 181-98.

For a discussion of legislative changes affecting building code administration, see Finger,
Operation Breakthrough's Approach to Building Codes, Zoning, and Site Design, 39 Gzo.
WASH. L. Rsv. 764 (1971). For a discussion of the use of litigation, see Rivkin, Courting
Change: Using Litigation to Reform Local Building Codes, 26 RuTGRs L. Rzv. 774 (1973).

253. R. SCHOEN, A. HutSHEERG & J. WENGART, supra note 23, at 196.
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designed in part to promote innovative solar applications. These
applications need incentives and should be encouraged. Exemp-
tions for homemade systems eligibility may also be desirable. In
most cases, eligibility criteria will serve the interested parties well.
Taxpayers and loan applicants will receive guidance and protection
in selecting a system. Government officials will be able to adminis-
ter the incentive programs more efficiently, and the public interest
will be promoted significantly.

4. Drafting the Product Standards

The solar standards adopted for regulatory functions, building
codes, and eligibility criteria must be well conceived to balance the
competing considerations. The basic objective of facilitating the
commercialization of quality solar products through increased
buyer confidence and protection, building code acceptance, and
protection of the public fisc used to finance tax and loan incentives
must underlie the final determinations. The economic reality of the
marketplace must also be seriously considered, however, since
commercial success or failure is ultimately ruled by economic
constraints.

Because the uses of solar energy systems vary, the economic
factor is particularly relevant in devising a program for solar prod-
ucts. The health and safety hazards addressed by building code re-
quirements are illustrative. They involve "risks of leakage or explo-
sion from excessive temperatures, high pressures, corrosion, and
other component failures."2 " The degree of risk in these cases,
however, will be affected by the use of the system, for some appli-
cations involve relatively low temperatures and pressures.255 To re-
quire equal standards in such lower risk uses greatly increases the
cost of compliance for an arguably excessive safety margin.
Promulgated safety standards should allow for such distinctions.

The persons and organizations developing the standards
should recognize that the most desirable standards are those that
regulate the entire solar heating or cooling system. If only certain
components are subject to adequate standards, the weakest compo-
nent in the solar system affects the workability of the entire sys-

254. OFFICE OF TECHNOLOGY AssEsSmzNT, supra note 152, at 182.
255. Although temperatures in flat-plate glass collectors can achieve high tempera-

tures in the range of 140 degrees, they do not operate efficiently at higher temperatures.
Other solar devices use concentrating devices that increase the temperature and efficiency.
Photovoltaic systems introduce an additional risk factor since they convert solar energy into
electricity.
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tern. For example, if a highly efficient and dependable collector is
used but the storage tank is not properly insulated, the efficiency
of the whole system suffers. Systems standards are thus desirable
to avoid this problem. Alternatively, standards must at the very
least apply to all components that affect safety, durability, and
performance. Moreover, the interchangeability of the various com-
ponents must be rated.

5. Implementing the Standards

While the standards themselves state the minimum require-
ments that solar energy systems must satisfy, a means of ensuring
compliance must also be provided if standards are to achieve their
objective. Test methods, laboratory accreditation, certification pro-
grams, and installation practices must accompany the standards.
Test methods indicate the testing and performance evaluation pro-
cedures used to determine compliance with the standards.2" The
establishment of a set of criteria to evaluate and accredit laborato-
ries can lead to a group of widely respected private or public test-
ing laboratories that are competent to perform the required testing
and compliance assurance functions.5 7 Certification programs al-
low the demonstration of compliance with the standard by a label
or form provided by the testing laboratory or other organization.'"
Installation practices provide guidelines to ensure that the product
will be installed in a safe and workable manner. Solar energy
equipment standards must include these additional criteria and
procedures in order to ensure that they are used effectively.

256. The American Society for Testing and Materials defines a test method as "a form
of standard that covers sampling and describes the subsequent testing procedures used in
determining the properties, composition, or performance for materials, products, systems, or
services that may be specified. A test method shall not include the kind of numerical limits
for the properties, composition, or performance that should normally be included in a speci-
fication. AmImicAN SocE&TY FOR TESTING AND MATERIALS, REGULATIONS GOVERNING ASTM
TCHNICAL CoMmrrr s (1977), cited in PLAN, supra note 145, at 4.

257. The ARI Foundation, Inc., a subsidiary of the Air-Conditioning and Refrigeration
Institute, has already developed a laboratory accreditation and certification program.
Munger, Air-Conditioning and Refrigeration Institute Certification Program, in SECOND
NATIONAL CONFERENCE, supra note 155, at 38; PLAN, supra note 145, at 18.

258. The Solar Energy Research and Education Foundation, a subsidiary of the Solar
Energy Industries Association (SEIA), has developed a collector rating, labeling, and certifi-
cation program for solar collectors. Kirkpatrick, The SEREF Rating, Certification and La-
beling Program for Solar Collectors, in SECOND NATIONAL CONFERENCE, supra note 155, at
37; PLAN, supra note 145, at 18. S.E.I.A. PRODUCT CERTIFICATION STANDARD, S.E.I.A. CmTI-
FIED THERmAL PERORmANcz RATING STANDARD FOR SOLAR COLLECTORS (1979). These certifi-
cation standards must be reviewed and revised based upon experiences, and additional stan-
dards must be developed for additional solar system components and for entire systems.
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Certification by testing laboratories will allow solar equipment
to compete for building code approval on equal footing with con-
ventional equipment.25 9 Certification will also promote consumer
assurance of product quality and ensure eligibility for tax and loan
incentives. The California approach, which involves two separate
programs for equipment certification and tax credit labeling,260

should be avoided since multiple certifications will generate con-
sumer confusion. Although eliminating dual programs will require
greater coordination between various governmental agencies, such
efforts are neither impossible nor unique.2 6 1 A uniform certification
requirement for incentive eligibility and code approval would also
eliminate the use of compliance certifications based on manufac-
turers' representations either directly or through trade associa-
tions. Presently all three of the model building codes require certi-
fication by qualified testing laboratories despite the increased cost
of certification. This requirement exists, at least in part, because
many manufacturers do not have adequate data on their products
to be able to accurately ascertain various characteristics. 2"

The large number of improperly installed systems demon-
strates the need for regulated installation practices.263 Faulty in-
stallation not only creates health and safety risks, but also dimin-
ishes the performance capabilities of systems.2 " A serious need

259. This certification will not, however, satisfy the structually related safety aspects
of the building and housing codes, such as roof support requirements mandating that the
support be sufficient to bear the weight of solar panels. These factors are part of the health
and safety measures that must be addressed in the codes.

260. See notes 172-76, 222-25 supra and accompanying text.
261. Illustrations in the solar energy field can be found within California. The Califor-

nia Public Utilities Commission and the California Energy Resources Conservation & Devel-
opment Commission have entered into an unprecedented joint investigation of solar energy
applications in order to coordinate their actions and to benefit from the perspective that
each brings to the task. The California tax credit legislation itself identified beth the Energy
Resources Conservation and Development Commission and the Franchise Tax Board as
agencies of the program. CAL. Rzv. AND TAX. CODE § 17052.5 (West 1978).

262. GENmuAL AcCOUNTNG Onc, supra note 7, at 10.
263. See notes 28-30 supra and accompanying text.
264. "Many systems are probably not working near their maximum potential level."

M. Yarosh & A. Litka, supra note 29, at 17.
In an experimental project being conducted by the New England Electric Company on
100 solar water heaters, for example, a number of problems such as malfunctioning
controls, inadequate pipe insulation and freeze-ups severely limited the performance of
the solar heating systems. Although it was originally hoped that the solar equipment
would reduce water-heating costs by 50 percent, because of the aforementioned
problems, the overall average energy savings during the first 6 months of operation
amounted to only 17 percent.

GENiAL AcCOUNINo O ncE, supra note 7, at 12.
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exists for training programs to qualify solar installers"" because
the tolerance for deviation is much less for solar systems than for
conventional heating and cooling equipment.2

6 Standards them-
selves, of course, will not provide this necessary training. They can,
however, require all installations to be performed in accordance
with established practices. In addition, all installers should be re-
quired to be certified.

B. Warranties

Unlike product standards, warranties should not be legisla-
tively mandated for sales of solar products, at least not so long as
the Magnuson-Moss Act requirements are applicable. The expense
and complexity of complying with the Act has caused many small
businesses to stop giving any warranties.2 67 Mandating warranties
will simply force many solar manufacturers and contractors to
withdraw from the solar market. This withdrawal would be unfor-
tunate because it would undermine, rather than further, the goal of
expanded solar use. Furthermore, mandatory warranties are likely
to be ineffective. The FTC study demonstrates extensive noncom-
pliance with the Act by even those solar suppliers providing writ-
ten warranties on their own initiative.2" The California experience
with mandatory warranties for the state income tax solar credit,
which requires Magnuson-Moss "full" warranties," is one of
extensive noncompliance.27 0 Enforcement is very difficult due to
the California Franchise Tax Board's reluctance to deny the tax
credit, and thereby penalize the purchaser-taxpayer for the war-
ranty impropriety of the seller.7 1 If the state were to prevent both
the sale and the tax credit eligibility of solar products not comply-
ing with promulgated standards, the enforcement problem would

265. The Florida study "found much evidence of inadequacies in design and installa-
tion capabilities." M. Yarosh & A. Litka, supra note 29, at 17. In another case a builder in
southern California purchased a number of solar collectors manufactured in Australia. The
instructions stated, "install units facing North," which the builder did. Unfortunately, the
instructions did not indicate they were applicable only in the southern hemisphere. Address
by Howard Kraye, California Building Industry Association Solar Seminar, in San Diego,
California, Sept. 26, 1979.

For a discussion of federal and state efforts in the area of training programs, see GzN-
ZRAL AccouNTnG OFFicE, supra note 7, at 35-36; 1 SOLAR L. REP. 26-28 (1979).

266. J. EAsTEmRY, supra note 231, at 2.
267. FLORIDA SOLAR ENERGY CENTER, supra note 42, at 14.
268. See note 138 supra and accompanying text.
269. Cal. Solar Tax Regs. § 2601(e)(2)(D) (1979).
270. See note 139 supra and accompanying text.
271. Jaroslovsky, supra note 24, at 239.
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be addressed more directly and effectively. Fortunately, few states
have legislatively required solar warranties.2  With increased solar
commercialization, however, more states may adopt this
mandatory approach as a logical response to consumer concerns.
Demonstrating the shortcomings of this approach to state legisla-
tors will then be crucial.

Congress has evidenced a commitment to the principle of
maintaining an active role for small businesses in solar energy de-
velopment.27 3 The Small Business Energy Loan Act27' is one illus-
tration. Additionally, the Department of Energy Act of 1978276 re-
quires the Secretary of Energy to provide a realistic and adequate
opportunity for small business concerns to participate in DOE pro-
grams.276 Nevertheless, federal warranty requirements have been
imposed. The first federal warranties requirements were created as
part of the Department of Housing and Urban Development's Hot
Water Initiative Program and its Residential Solar Demonstration
Program.7 Manufacturer's warranties are also referred to in the
National Energy Conservation Policy Act.27 8 Federal authorities
should reconsider such mandatory warranty requirements because
they might actually preempt participation by the small business
firms that Congress is seeking to encourage.2 7 Standards hold far
greater benefits for small businesses.

Product standards, however, will not in all respects be more
advantageous to small businesses than warranties. Costs for stan-
dards certification clearly would be relatively greater for small bus-
iness enterprises since they must be amortized over fewer units.
Forms of public subsidy could be implemented, but this solution
may not comport with today's political attitude toward curtailed
government spending. This attitude, however, does not affect the

272. See notes 25-27 supra.
273. For an indication of the general congressional concern for small businesses, see

SuBCOMM. No. 5 OF THE SELECT COMM. ON SMALL BUSINESS, PROMOTIONAL PRACrCES BY PUB-
LIC UTILrrrsS AND THEmR EFFECT UPON SMALL BUSINEsS, H.R. Rsr. No. 1984, 90th Cong., 2d
Sess. (1968).

274. Pub. L. No. 95-315, 92 Stat. 377 (1978).
275. Pub. L. No. 95-238, 92 Stat. 47 (1978).
276. 42 U.S.C. § 7256 (1976).
277. See note 27 supra.
278. 42 U.S.C. § 8211 (ii) (1976); 10 C.F.R. §§ 456.105(j), .312(b)(ii) (1980).
279. For a critical assessment of the Department of Energy's efforts to encourage

small business participation in its solar energy programs, see GEERAL ACCOUNTNo OFFICE,
SMALL BusiNEss PARTICIPATION IN THE DEPARTMENT OF ENERGY'S SOLAR ENERGY PROGRAMS
(1980) (report by the Comptroller General to the Chairman of the Select Committee on
Small Business).
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validity or desirability of some form of public subsidy. A progres-
sive fee schedule based on business size is also possible, but is ob-
jectionable to many. Thus, in all likelihood the initial cost for such
services, although recoupable from subsequent sales, will require
an extra capital investment for each product line of solar
equipment.

On the other hand, a testing and certification program will
provide significant benefits to all producers, particularly the small
businesses. Typically, small firms cannot afford their own testing
and laboratory facilities. Regulatory testing and certification facili-
ties will provide them with needed information concerning per-
formance and safety characteristics of the firm's product and com-
parisons with competitors' models. Requiring products to comply
with the regulatory standards would enable suppliers to promote
their products more easily. Risks for liability based on negligence
and strict liability would also be lessened, since a product defect
might be discovered during compliance testing rather than after
several thousand units had been distributed in commerce. The en-
tire industry will benefit from the elimination of noncomplying
products from the marketplace. The amounts for testing and certi-
fication, although particularly significant to the smallest firms, do
not seem excessive when compared with the benefits to the firms
and the industry.

Recognizing the limited value of warranties is essential to cre-
ating and implementing methods better suited to promote buyer
confidence and protection. Although warranties are unlikely to be
comprehensive enough to instill adequate consumer confidence,
they can make a contribution. Warranties should operate in con-
junction with a program of standards, testing, and certification.
Published results of testing by an independent accredited labora-
tory would provide a seller with information that could be used as
the basis for representations to buyers.

Information derived from a standards certification program
would enable a solar supplier to make written representations that
would constitute an express warranty under Article Two of the
U.C.C., but not a written warranty under the Magnuson-Moss
Act.10 The supplier could state, for example, that the product
complies with a given standard, or it could provide test data re-

280. For a comparison of express warranty requirements under the U.C.C. with those
under the Magnuson-Moss Act, see Note, Consumer Product Warranties Under the
Magnuson-Moss Act and the Uniform Commercial Code, 62 CORNzLL L. Rzv. 738, 745-46
(1977).
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suits. If such statements become part of the "basis of the bar-
gain,"281 they would create Article Two express warranties since
they would be "[a]n affirmation of fact or promise made by the
seller to the buyer which relates to the goods" and would not be "a
statement purporting to be merely the seller's opinion or commen-
dation of the goods. ' 282 Though written, the statements would not
constitute a written warranty making the Magnuson-Moss Act ap-
plicable283 since the statements would not be an affirmation of fact
or promise that the product "is defect free or will meet a specified
level of performance over a specified period of time. '2 ' Conse-
quently, the implied warranty of fitness for a particular purpose
could still be disclaimed. A standards testing program could thus
provide a basis for solar suppliers to provide consumers with real-
istic information on system performance capabilities without in-
curring the "excessive" regulatory burden associated with the
Magnuson-Moss Act.

Unless properly marketed, standards testing data is unlikely
to be effective in assuaging consumer concerns. The standards used
must obviously include performance standards. Beyond that fea-
ture, the nature of the product must be recognized. Ratings of con-
ventional appliances, such as toasters or electric ranges, promote
confidence because the buyer knows they will perform identically
irrespective of the electrical outlet used. Solar applications, how-
ever, involve too many variables to achieve similar performance
uniformity. The marketing of the standards testing data must rec-
ognize that actual solar product results will vary depending upon
use and environment. The solar industry would be well advised to
follow a case similar to that of the automobile manufacturers in
utilizing the results of the Environmental Protection Agency
(EPA) gas mileage ratings.28 Just as actual gas mileage of a given
automobile can vary, solar system performance can vary depending

281. For background on the "basis of the bargain" concept, see Note, "Basis of the
Bargain"- What Role Reliance?, 34 U. Prrr. L. Rav. 145 (1972).

282. U.C.C. § 2-313.
283. Differences between the U.C.C. and the Magnuson-Moss Act can be traced to the

different purposes of the two statutes. "The objective of the U.C.C. is protection of the
bargain, as found from all the facts and circumstances of the transaction. The purpose of
Magnuson-Moss, on the other hand, is to prevent warranty deception. It is mainly intended
to deal with sellers passing off something as a warranty which either is illusory or disclaims
more liability than it creates." Schroeder, supra note 73, at 9.

284. 15 U.S.C. § 2301(6)(A) (1976). The regulations provide that certain representa-
tions, "such as energy efficiency ratings for electrical applicances," are not written warran-
ties under the Act. 16 C.F.R. § 700.3(a) (1980).

285. See 42 U.S.C. § 7525 (1976).
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upon factors such as proper installation, maintenance, adequate in-
sulation, and other considerations. The likelihood of variations
must be communicated to the consumer to avoid creating improper
expectations. The public's experience with the EPA test results
should be helpful in this regard. Most consumers now understand
that some products are affected by use patterns and that perform-
ance certification is more of an approximation than a guarantee.
Consumers also recognize the value of using certification data for
comparison purposes. The standards approach to warranties for so-
lar products thus has the additional benefit of providing an impe-
tus to manufacturers to upgrade the quality of their products.2 "

Magnuson-Moss regulation can still create some limitations on
a desirable solar warranty program, despite the ability to avoid
such regulation through representations based on performance
standards. Ideally, warranties should be directed toward ensuring
that each unit sold has been properly produced. Standards would
ensure product line performance capability, while warranties would
protect against materials or workmanship defects that might occur
in the manufacturing process. A written assertion or promise that
the material or workmanship is defect-free, however, constitutes a
written warranty under the Magnuson-Moss Act and again raises
the problem of disclaiming implied warranties.

In the final analysis, a customer is likely to have warranty
coverage for a defective item, even though the supplier merely rep-
resents that the item complies with the product standards, because
the defective product will be unlikely to comply with the standard.
The buyer's cause of action would be based on breach of the Arti-
cle Two express warranty. This approach is circuitous, however,
and complicates the issue.

The problem could be addressed by mandatory warranties
that avoid the previously discussed deficiencies related to such an
approach. The requirement of an express written warranty against
defects in materials or workmanship could be added to legislation
prohibiting the manufacture or sale of solar products that do not
comply with the mandated standards. Federal legislation is desira-
ble because the Magnuson-Moss Act is "inapplicable to any writ-
ten warranty the making or content of which is otherwise governed

286. One commentator has pointed out that although the clear disclosure require-
ments of the Magnuson-Moss Act "can improve the information that a consumer receives
... it has no effect at all on the information-handling capacity of the recipient." Eddy,
8upra note 40, at 860. Mandatory standards can require the disclosure of test results in a
form that will facilitate consumer comparisons.
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by Federal law."28 The legislation should also create the right for
solar product suppliers to disclaim the implied warranty of fitness
for a particular purpose. If only a portion of the warranty were
governed by the law, the Magnuson-Moss Act would govern the
remaining portion.288 Some state laws also prohibit the disclaimer
of implied warranties in conjunction with sales of consumer
goods.2" Federal legislation would override any inconsistent state
provisions.

Most solar manufacturers would probably be willing to under-
take an express warranty against defects in addition to standards
compliance if they could also avoid guaranteeing satisfaction of the
personal needs of the customers. Due to current federal warranty
regulation, however, suppliers of solar products must be careful
when drafting their warranties. The complexities involved in accu-
rately interpreting the Magnuson-Moss provisions and their prohi-
bition on the disclaimer of implied warranties increase the sup-
plier's risk of liability. These considerations suggest that unless
solar suppliers are relieved of some of these restraints, solar war-
ranties will be of only limited value in promoting solar commercial-
ization. Irrespective of whether separate solar warranty provisions
are federally legislated, however, the best use of solar warranties
will be in a support role for performance standards.

V. CONCLUSION

Each of the concerns discussed in this Article reflects funda-
mental policy considerations that deserve continuous scrutiny and
evaluation. The objective here has not been to resolve fully each of
these issues. Indeed, complete resolution of such basic issues is im-
possible. The objective, rather, has been to place these issues into
perspective by focusing upon the ultimate goal of solar commer-

287. 15 U.S.C. § 2311(d) (1976). An example of written warranty requirements appears
in the Clear Air Amendments of 1970, 42 U.S.C. § 1857f-5(a) (1976) (automobile manufac-
turers must provide new car buyers with a warranty that new cars meet federal emission
control standards).

288. See 15 U.S.C. § 2311(d) (1976).
289. E.g., ALA. CODE § 7-2-316 (1977); CAL. Civ. CODE §§ 1790-1794.2 (West 1973);

KAN. STAT. ANN. §§ 50-623 to -643 (Supp. 1976); ME. Rav. STAT. ANN. tit. 11, § 2-316(5)
(Supp. 1980); MD. CoM. LAw CODE ANN. § 2-316.1 (1975); MASS. GEN. LAWS ANN. ch. 106,
§ 2-316A (West Supp. 1980); MiN. STAT. ANN. § 325G.18 (West Supp. 1980); WASH. Rzv.
CODE ANN. § 62A.2-316 (Supp. 1980); W. VA. CODE § 46A-6-107 (1980). Some of these legis-
lative enactments are broader than prohibiting disclaimers only for consumer products. See
generally Clark & Davis, Beefing Up Product Warranties: A New Dimension in Consumer
Protection, 23 KAN. L. flv. 567 (1975); Millspaugh & Coffinberger, Seller's Disclaimers of
Implied Warranties: The Legislatures Strike Back, 13 U.C.C. L.J. 1960 (1980).
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cialization and the consequences of pursuing alternative courses of
action. An extensive solar energy standards program is necessary
to overcome the existing barriers to significant solar use that will
remain even when technological and economic viability is attained.
Warranties can play an important supplemental role. Solar com-
mercialization should be established and developed on these basic
premises.
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