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INTRODUCTION

Purpose
New laws are often born with bursts of enthusiasm, only to be quickly 

strangled by the tangled net of existing statutes, ordinances, regulations, and 
common law. This report assumes that encouraging the use of solar energy to heat 
and cool buildings will become a popular public policy. Our task was to look at 
present laws and ask if they would thwart such a policy. In a few cases we note the 
absence of a law in a critical area, or evaluate laws that have been proposed to fill 
the gaps. We did not examine the validity of the assumption that solar heating and 
cooling will become necessary; but it is clear that alternatives to our reliance on 
fossil fuels will be needed, and that harnessing insolation is one obvious possibility. 
The technology exists. It is the higher relative cost of solar heating and cooling 
that is restraining enthusiasm for its widespread application. As the cost of solar 
equipment falls and the price of fossil fuels rises, this impediment shrinks.

The existence of this study is a small rebuttal to the frequent statement 
that the federal government has only a shortsighted "crisis mentality." There is no 
immediate need, for instance, to make the owners of existing buildings rip out their 
gas furnaces and install solar collectors. Nor would it be wise to pass a law today 
saying that anyone who has a solar collector has an absolute right to receive 
sunshine on that collector, and that his neighbor must remove structures or 
vegetation that block the solar stream. Nevertheless, it makes a great deal of 
sense to gather firewood while there is still light.

In this report we look at ways solar energy will probably be used and ask 
what legal problems its would-be users may encounter. We consider the potential 
problems of commercial and industrial users as well as those in new subdivisions. It
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is likely that so-called passive systems will be used along with active, so we look at 
some of their unique problems. As our assignment was to review existing 
literature, rather than concentrate on original research, some chapters reflect a 
paucity of material. There was so little material available on some crucial topics, 
like building codes and utility issues, that we were forced into original work. And 
in some other areas, like solar access, we could not resist adding our own thoughts 
to the body of available literature. The scope of our review was extremely broad; 
our intent was to give at least some consideration to every conceivable issue, even 
the less pressing ones.

It can be argued that most of the problems on our list, like building codes, 
labor law, patent, and warranty issues, pose no obstacle unique to solar energy. 
The implication is that since manufacturers, builders, etc., are accustomed to 
dealing with these problems on a regular basis, their applicability to solar energy 
presents no real barrier. After some reflection we believe this argument has only 
limited value. While it is true, for example, that building codes require each 
structure to be examined and approved by a building inspector, it does not follow 
that solar energy systems will add no additional cost or uncertainty to the process. 
For reasons explained at length in our building codes analysis, lack of familiarity 
with solar equipment could place a higher burden of proof on the developer, causing 
additional expenses for paperwork and delays. Whether such delays do, in fact, 
occur, the perception that they might could dissuade many developers from 
entering the solar energy field.

A related issue is the role of legislation in curing market uncertainties, such 
as those mentioned above in relation to building codes. A study of mortgage 
market reaction to solar equipped homes by Professor Charles Haar similarly 
concludes that lack of operating experience and evidence of resale value are 
significant obstacles to financing solar homes.* Both technical and institutional 
uncertainties exist. Technical uncertainty has to do with the lack of operating 
experience necessary to answer questions about collector reliability, material life, 
etc. These issues are important because of their bearing on the willingness of 
lenders to assume financial risks; greater uncertainty means a higher risk and

* Charles M. Haar (principal investigator), Evaluation of Alternative 
Incentives for Overcoming Mortgage Market Constraints on Commercial
Acceptance and Use of Residential Solar Heating and Cooling Technologies
(Cambridge, Mass.: Regional and Urban Implementation, Inc., 1976).
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therefore a higher market price. As this uncertainty is primarily an economic 
question — who should bear the risks -- it is therefore outside the scope of this 
project.

The problem of institutional uncertainty is more complex, but more 
relevant. The best example may be the administration of land use controls, such as 
aesthetics requirements, height limitations, and related health and safety codes. 
Because these laws reflect local preferences that have as much to do with 
subjective impressions of the quality of life as any objective criteria, their 
administration is subject to infinite variation. It is very hard to predict the impact 
of such laws on particular solar projects or on solar utilization in general.

In the course of investigating specific issues, this project will consider 
whether institutional uncertainty could be remedied by making relevant laws more 
explicit with reference to solar energy. For example, the authority of zoning 
boards to prohibit use of solar energy equipment in specified situations might be 
eliminated. Such legislation would involve fundamental, but not necessarily 
desirable, changes in the role of the institutions themselves, and the affected 
organizations can be expected to resist. As we mention throughout the study, such 
proposals should therefore be viewed with caution, particularly since the 
uncertainties may be only short-term phenomena.

Solar energy is often called free energy. This is a mistake, as a quid pro quo 
will be asked, just as it is for anything of great value. The application of solar 
energy will mean that property owners will lose some types of freedom while 
gaining others that are more appropriate to this new technology. It may be, for 
example, that we will have to give up the right to plant trees wherever we like on 
our property. In exchange, we may acquire the right to have more sunshine pass 
over our neighbor's lot unimpeded. Such bartering is the essence of civilization and 
the balances on the scales of justice. By planning ahead we can extract maximum 
satisfaction from the process. This study is an early, tentative step toward this 
goal.

Administration
ERDA's Division of Solar Energy awarded the present research contract to 

the Environmental Law Institute in July 1976. The Institute is a nonprofit research 
center located in Washington, D.C., whose activities include analysis of the law of 
environmental protection and natural resources use, the design of new institutional
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arrangements to carry out environmental policy, the improvement of institutional 
ability to implement existing law, a publications program, and related educational 
undertakings. A staff of more than 40 professionals, including lawyers, economists, 
political scientists, and natural scientists work under grants from private 
foundations and from government agencies in a variety of fields, including energy 
policy. The Environmental Law Reporter, now in its seventh year, is the continuing 
publication of the Institute.
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SOLAR ACCESS AND LAND USE

Introduction
Sunlight radiates, unobstructed, through 93 million miles of space. It is only 

in the final few hundred feet before it touches earth that its flow is impeded. 
Although the distance is short, the legal problems of guaranteeing everyone 
equitable access to this golden bounty are great.

It is generally accepted that property owners in the United States have no 
right to receive solar energy that would reach their land only after slanting across 
property owned by others. There is a right, of course, to sunlight falling 
perpendicularly on your land, with the trifling exception of shadows cast by 
aircraft.*

The Need to Protect Solar Access
Legal experts writing about this problem are nearly unanimous in agreeing

that some sort of access to solar energy should be guaranteed, although several
advocate ascertaining how great the shading problem really is before we adopt
legislative solutions that may be unnecessary or quickly outdated by technological 

2advances. Everyone agrees that alternative approaches should be studied.
There is very little empirical evidence as to whether shadows on solar 

devices will be a major problem. Those scraps of information that do exist suggest 
that sunrights may be a smaller problem than sometimes feared (at least in 
suburban settings). Of the 865 responses to a survey by the American Institute of 
Architects Research Corporation, a large majority thought zoning ordinances and

3
land use provisions were not significant concerns. Several communities have
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studied aerial photographs of themselves and found that the roofs of nearly all
4

homes are free of shadows during crucial periods. Aerial photos of one community
found the vast majority of homes' roofs were free of shade between 9 a.m. and

5
3 a.m. in all seasons.

Perceived problems can retard the acceptance of a new technology as
effectively as real problems. Less than a third of the lenders surveyed by Regional
and Urban Planning Implementation Inc. (RUPI) thought that legal uncertainties0
over the right to solar energy would seriously affect financing. Although the 
authors of this survey describe the 29 percent of lenders with "substantial" or 
"primary" concern as "relatively few," this percentage is significant for a group not 
trained to spot new legal issues. Several lenders indicated that they would be more 
concerned with sunrights when considering loans for apartments or commercial 
developments than for single-family homes, as the former are usually located in 
zones permitting high rise development.

The Scope of Protection Required
To date, discussions of legal issues relating to solar access have focused only 

on the requirements of active systems on single-family homes. Such a myopic 
approach is a serious mistake, since the sun shines just as brightly on other 
developmental and architectural possibilities. Therefore, this chapter will also look 
at the solar access needs of multi-family residences, commercial, and industrial 
structures, and of passive as well as active solar systems.

Many existing and planned solar structures are nonresidential. Recent
7

examples are a bank in Santa Fe, a church in Colorado, a California factory
8 9 10 complex, a Denver office complex, and an Ohio warehouse. A lowrise

commercial complex is planned near Pittsburgh 1 and ways were even studied to
12adapt the 910 foot high First National Bank building in New York to solar.

It is also incorrect to assume that only single-family home builders will find
solar heating attractive. Ralph Johnson, vice president and director of the NAHB
Research Foundation, recently said:

Garden apartments in moderate climates probably offer the best 
early opportunity for new or retrofit solar space heating and hot 
water. . . Attached units are preferred because heat loss is less in 
attached housing. That is why attached for-sale townhomes are 
probably the second most likely market for solar installations. This 
type of housing often has flat roofs on which collectors can be at 
once hidden and properly oriented. 13/
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In spite of the sunrights uncertainties, there is considerable interest in multi-family
solar dwellings. When the Department of Housing and Urban Development (HUD)
awarded its second round of solar residential grants, for instance, 1,035 out of 1,411

14went to multi-family residences.
Solar hot water heating is often more practicable than space heating, and

even very tall buildings may find it cost effective. For example, over 60 percent of
the hot water needs of a 16-story, 230-apartment building in Brookline,

15Massachusetts, are met by roof collectors.
It is vitally important to examine the legal needs of passive solar systems, as

16few (if any) structures will rely exclusively on active systems. Roughly defined, a
passive system is one that does not use mechanical parts like fans. In a passive
system, the collector is an integral part of the building. The roof, walls, and
windows of a building, for example, may serve as its furnace or air conditioner.
The design and landscaping of a passive solar house are the key to its success.

Passive components are being found as important as active in both
residential and nonresidential projects. For example, the 185,000 square foot
Oakmead Industrial Park project that is planned in Santa Clara, California, will
obtain its heating and hot water partly from passive elements (collector panels will
also be used). Passive elements include a white roof and overhanging canopy,

17thermopane glass and concrete walls.
Similarly, a new office building complex in Denver needs both active and

passive components to provide 80 percent of its heating and 60 percent of its
cooling needs. Earth berms to direct wind flow away from building surfaces and
west facing windows with special reflective surfaces are two passive techniques 

18used here. And a luxury hotel in the Virgin Islands is building a huge solar air
conditioning system (with the help of an ERDA grant) that will save it an estimated

19$100,000 a year in fuel costs.
Current active systems typically require a long southern exposure on a

structure's roof, but some systems are set up on the ground like big metal pup 
20tents. Others rest against slopes with southern exposures. At least one

engineering firm recommends using preexisting vertical wall panels as part of flat
plate collectors to heat industrial buildings or warehouses that do not have to be 

21kept very warm. Collectors may be attached to secondary structures, especially 
in retrofit situations, when a primary structure is poorly oriented. Acorn
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Structures, Inc. (a builder of prefabricated solar homes) offers solar garages to 
22meet this need. As collector efficiency drops greatly during the early morning 

and late afternoon, it may be less imperative to remove shadows during these 
periods.

Passive systems, on the other hand, have slightly different requirements.
For "direct gain" heating, a structure should have large double-glazed windows on

23the south, and few or no windows on the north. There are many, many varieties 
of passive systems, but this need for a southern exposure is common to most, and 
the need most relevant to sunrights law. The surface area exposed to solar 
radiation may not be much larger (and could even be smaller) than the square 
footage of roof collectors. But it is more "expensive" sunshine as more energy is 
absorbed from sunlight that passes over adjacent land (as opposed to sunlight 
coming from directly overhead). Passive systems that collect and store heat in 
shallow ponds on their roofs (such as the Harold Hays home in California) need 
fewer slanting rays, but almost totally unshaded roofs.

There are four potential levels of sunrights action: federal, state, local and 
private. The ideal approach will probably involve all four. States are the original 
holders of all governmental power; the federal and local governments have only 
what they have been given by the states. The federal government must find a 
constitutional basis for any action that it takes. Once it takes such action it may 
preempt the states from acting in that field if the federal scheme of regulation is 
pervasive, or if Congress states such an intent. However, federal preemption is 
very unlikely in the land use/building field. It is very important to understand that 
neat distinctions between federal, local and state powers and between judicial and 
legislative powers simply do not exist. Many proposals for allocating sunlight could 
be implemented by more than one level or branch of government.

The following analysis of solar access law deals first with existing laws— 
grouping them according to their usefulness—and then turns to proposals for new 
legal approaches.

Existing Legal Approaches of Limited Usefulness 
The casters of shadows triumph over the would-be recipients of sunbeams 

under present common laws that may be applied when someone seeks solar access 
for heating or cooling. The first law that comes to mind when sunrights are
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mentioned is the musty Ancient Lights Doctrine. The Doctrine has been repeatedly 
exhumed in current literature, unlike a second important analogy—the right, if any, 
to receive radio and television signals. A few other legal approaches have also 
been considered for their usefulness: public and private nuisance suits, and implied 
and prescriptive easements.

Doctrine of Ancient Lights
The Doctrine of Ancient Lights can be dealt with summarily. Existing

literature contains excellent and long discussions of the history of this dim
doctrine, and the laws evolving from it that still exist today in England and parts of 

24the Commonwealth. Very briefly, the Doctrine grants property owners a limited
amount of indirect sunlight, if that light has been flowing through their windows,
without interruption, for a given number of years.

Even if the Ancient Lights Doctrine is exhumed, it won't solve the solar
access problem. The light guaranteed by the doctrine is not direct sunlight—only
enough indirect light to go about your life indoors without grumbling. Furthermore,
for the right to exist, light must have been flowing through your window,
unimpeded, for many years (the period has varied over time, but relatively recent

25legislation set the period in Great Britain at 27 years). For the Doctrine to be
useful in solar access cases, it would require such great modification that even a
willing judiciary may refuse to make the leap without a legislative assist. Even if
the waiting period were substantially shortened to make it fair to owners of solar
equipment, the result would probably be unfair to their neighbors, who would suffer
great diminutions in the value of their property.

In spite of the Doctrine's obvious limitations, some commentators believe it
may be a useful tool in modern America. Assuming, for the moment, that their
argument has merit, the question arises whether the Doctrine could be revived.

A key case rejecting the Doctrine of Ancient Lights in the United States was
based on holdings that were, in turn, based on perceived public policy. And public
policy, of course, changes over time. Fountainebleau Hotel Corp. v. Forty-five
Twenty-five, Inc, is the case in which the Florida court told the Eden Roc Hotel
that it could not prevent the Fountainebleau from adding a wing where it blocked

26the sun from reaching the Eden Roc swimming pool. Other states are under no 
compulsion to adhere to this Florida decision, although their courts may find it

5



persuasive. As the Florida court points out, the Doctrine has been unanimously
27repudiated in the United States on public policy grounds, i.e., because the growth

28of American cities made it less suitable here than in England.
Courts in the near future may feel, however, that public policy strongly

supports the use of solar energy for heating and cooling. In fact, a law review
article on view preservation suggests "there may be environmental value in

29revitalizing" the old doctrine in the U.S. Lawrence Kressel, the author of this
article, says that courts interested in reviving old doctrines look at the Oregon case
of State ex rel. Thornton v. Hay in which a court applied another old doctrine to a 

30modern problem. The interesting 1973 case of Frankland v. City of Oswego is
noted, where homeowners were found to have a right of action for view obstruction

31although they held no express easements of any sort. He neglects to mention,
however, that this standing to sue was based on the generally accepted right of
property owners to sue when a zoning law is violated in a manner that particularly

32affects their property. Kressel feels that this decision "may presage the
33American resurrection of the English doctrine of 'Ancient Lights.' " A close 

reading of the case uncovers very little support for his optimism.

Radio and Television Transmissions
The right, if any, to receive radio and television signals is an interesting

analogy to sunrights. Unfortunately, from the perspective of solar advocates, the
leading cases have allowed broadcast signals to be blocked. In People ex rel

34Hoogasian v. Sears, Roebuck & Co., the Illinois Supreme Court refused to enjoin 
further construction of the Sears Tower, even though the completed structure—the 
world's tallest building—would allegedly interfere with the reception of over a 
hundred thousand television sets in its future "shadow." The plaintiffs argued that 
the tall building would be a public nuisance, but the court held that a property 
owner (Sears) has a right to put land to any reasonable use, subject only to 
restrictive legislation to protect public health and welfare. Furthermore, the court 
said, interference with television reception was not an actionable nuisance. The 
court noted that the broadcaster's choice of location may be responsible for poor 
reception, rather than the Sears Tower. This reasoning would not, of course, apply 
to a solar case as it is not feasible to reposition the sun. The issue of interference 
with television reception is not a settled one, as there are few cases on the
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subject. It should also be stressed that the Sears Tower was fought as a public,
not a private, nuisance, so the case does not rule out the possibility of the latter, 

36even in Illinois.

35

Nuisance Law
A leading authority on nuisance law states that it is impossible to precisely 

37define ’’nuisance." Loosely, an act by another may be termed a "private"
nuisance if it involves a substantial and recurring invasion of your interests in land.

38A "public" nuisance is usually defined in a law. It interferes with the rights of the
39community at large. An analysis of the applicability of nuisance law has been

done by Ralph E. Becker, Jr. He doubts that existing nuisance law would solve the
solar access problem since courts seldom call a particular use of property a
"nuisance" if the legislature, through zoning laws, specifically authorizes that 

40use. Although, because of the expense and future shortage of fossil fuels there is
a rather indirect impact on the public health, existing nuisance cases deal with
more immediate dangers. A very tall building that shades many other structures
would probably be a public nuisance in the very few states that define a public
nuisance as one that interferes with any "considerable number of persons."

Other writers are equally pessimistic. Karin Hillhouse, for instance,
concludes that "to succeed at [a private nuisance suit] a plaintiff must show
irreparable damage and a greater hardship than would be caused by enjoining the

41defendant’s activity, a standard a solar energy user probably could not satisfy."
Donald Zillman concurs, saying nuisance law "will not be of great help to either the
party wishing to prevent solar use or the solar user wishing to secure his access to 

42direct sunlight."
Another limitation of nuisance suits is that only damages, and not injunctive

relief, may be available in about half the jurisdictions (those using a "balance of
43conveniences" approach). Still another drawback is that a court may have to

agree that obstruction of light for solar heating and cooling is a distinct cause of
44action from traditional right to light suits. The majority view is that a nuisance 

does not exist merely because a structure interferes with the flow of light and air 
to adjoining premises (Fountainebleau Hotel). As Becker concludes, "unless
exceptional circumstances existed, a court would probably be unwilling to grant a

45right to light based on grounds of nuisance."
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In the unlikely event that a court found shadows to be a nuisance, the
plaintiff may have to prove he is not "hypersensitive" to injury, or relief may be
denied. There are no cases directly on point, but Amphitheatres, Inc. v. Portland 

46Meadows held that the owner of a drive-in movie theatre could get no relief from
the bright lights on his neighbor's race track, even though the lights washed out the
movie screen. The court said the theatre owner was abnormally sensitive to light.
Too much light is, of course, the opposite of too little, but other courts may use the

47reasoning found in this case.
Although it is doubtful that common law nuisance approaches will be of any

help to solar system owners, municipalities (or states) could, of course, simply
declare shadows falling on solar collectors to be a public nuisance. Sandy F.
Kraemer and James Felt say that "certainly the preservation of the community by
providing alternate sources of energy and reducing the demand for fossil fuels

48would fall within the guidelines of the general police power. A statute declaring
shadows on collectors to be a public nuisance would be subject to limitations on the
police power, enabling authority, and due process. But courts generally defer to

49legislatures on the relative merits of conflicting uses. A community considering 
such an approach may be wise to amend their zoning laws so that previously 
authorized uses are clearly prohibited by the new statutes.

At least one writer concludes that:
. . . the legislative power to expand the scope of nuisance beyond its 
common law configurations may prove an effective device for 
securing rights to sunlight for solar collectors, although as a practical 
matter the power will probably remain unexercised until solar 
homeowners form a politically significant interest group. 50/
One small town, Kiowa, Colorado, has in fact plunged ahead and passed a

zoning ordinance allowing a property owner with a solar collector to have a
51structure declared a public nuisance if it interferes with his collector.

No compensation is required when a state reasonably regulates private 
property to secure the general health, safety, morals and welfare of a community. 
But an unconstitutional taking of property without compensation occurs when a 
regulation is too severe (this line is a difficult one to draw; see the section on 
transferable legal rights).

Even where legally possible, there are disadvantages to protecting solar 
access with a statutory public nuisance approach:
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1. Lawsuits would be necessary in each individual case to prove 
the existence of a nuisance.

2. In some cases, the owners of restricted property may truly 
deserve compensation (if, for example, they were not allowed 
to add a needed story to their structure), and no compensation 
may be available in public nuisance suits.

3. Injunctive relief would not be available in many jurisdictions.
4. There would be no security for collector owners until after 

they had actually installed a collector and had won a nuisance 
suit; if one tried to sue before going to the expense of 
installing a collector, the suit may be dismissed as not being 
"ripe."

5. As a public nuisance is a crime, the state (not an aggrieved 
homeowner) is typically plaintiff. 52/ Therefore a 
homeowner may have to wait for the state to sue. This would 
rule out the possibility of private out-of-court settlements.
Under some circumstances, however, a private individual may 
sue (have "standing") under tort theory if a public nuisance 
exists. This may happen if the plaintiff can show he was 
particularly damaged, in a way not shared by the public 
generally. The plaintiff's damage must be different in kind, 
rather than just degree, from the general public's. 53/ It is 
uncertain whether shadows cast on a collector would meet this 
requirement as no really analogous cases could be found. It is 
possible that a statute could get around this problem by stating 
that individual citizens may sue in the public interest.

6. As Prosser says: "There is perhaps no more impenetrable 
jungle in the entire law that that which surrounds the word 
'nuisance'." When there are alternative routes open, it makes 
little sense to try to hack a clear path through this jungle.
One ticklish situation, for instance, would arise when a 
bungalow owner living between two skyscrapers decided to put 
collectors on his roof. The majority view is that the person 
who in good faith comes to an existing public nuisance has 
rights to have it abated—even though it was there long before 
he arrived. 54/

Just as nuisance laws will not be of great help to solar homeowners, they
will not help those protesting solar homes. It is unlikely that a solar collector
would be found to be either a public or private nuisance as "the mere unsightliness

55of defendants premises" is usually insufficient to create a nuisance.

Implied and Prescriptive Easements
Prescriptive easements. An easement is basically the right to use another's 

property for a narrowly defined purpose. For example, one landowner could "use"
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another's land by enjoying the flow of light passing over it. Some countries 
recognize light easements created by "prescription," i.e., by a long, uninterrupted 
and uncontested use of the light slanting across another's land. In the United
States, however, it is well settled that easements for light cannot be created by

. .. 56prescription.
Daniel P. Moskowitz, a New York lawyer, hopes that courts will change their

57
minds and approve prescriptive easements for light for solar energy purposes:

I perceive the proliferation of zoning ordinances and environmental 
regulations impinging on a landowner's once unlimited right to 
improve as reflecting societal disillusionment with the quality if not 
the physical scope of modern estate improvement. . . . The policy 
fulcrum has sufficiently shifted ... in favor of access to light for 
solar energy purposes to permit judicial indulgence in a conclusive 
presumption of a grant, after continuous and notorious enjoyment for 
a prescribed number of years, of such access. 58/
Even the judicial recognition of such prescriptive easements would not,

however, go very far toward solving the solar access problem. Solar homeowners
would be put in the awkward situation of installing a collector and then anxiously
waiting for the prescribed number of years to pass until they had an easement,
praying their neighbors would do nothing in the interim to block the flow of solar
energy. (Courts would probably say that the prescribed period begins to run when a

59collector is installed. ) Furthermore, under existing law there would be a "spite
fence" problem. Most U.S. jurisdictions would not enjoin (or order removed) a
fence or other structure built to block the sun reaching a neighboring collector, in

60order to preclude creation of prescriptive easements.
In heavily developed areas where air rights are extremely valuable, 

landowners could be expected to do everything in their power to keep prescriptive 
easements from encumbering their property. Thus, any advantages to judicial 
recognition of this device would accrue only in residential or other unerowded 
zones.

Still another disadvantage of prescriptive easements is that some sort of 
court test would be needed to prove their existence. This would involve 
considerable expense. Without a court decision (reflected in the land records), a 
solar-equipped building may be hard to sell. And, of course, prescriptive easements 
would be of no use whatever where existing structures already shade the roof on 
which you would like to put solar equipment.
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An inherent difficulty with prescriptive easements is that it is very difficult
to define their scope. A court may ask whether a balancing of the equities
(weighing the benefits to the plaintiff against the hardship to the defendant)

61requires money damages instead of an injunction. Most U.S. courts would issue an
injunction if they found material interference with the reasonable heating needs of
the plaintiff's building. Damages in lieu of an injunction would normally be

6 2awarded only if the interference was less than material. But if the defendant
would lose a lot of money because of an injunction, a court could refuse to grant 

63one.
A final example of the shortcomings of prescriptive easements is their 

inability to change with circumstances. Even if an easement is established, it may 
be lost if there is a substantial change in the size or location of the collector. 
Expansions of such easements are not allowed (additions wold have to qualify from 
scratch as prescriptive easements).

Because of all the above disadvantages, judicial recognition of prescriptive 
easements for light is probably not worth the considerable effort that would be 
needed to change present law.

Implied easements. This type of easement is created only under such special
circumstances that it is of little use for our purpose. Implied easements arise only
when both parcels of land were once owned by the same person, and the
circumstances at the time one parcel is sold show an inarticulated intention to
create an easement. An example would be when the new owner has no access to a
public highway except over the seller's land. It is even harder to get an implied
easement for light. About the only time it may sometimes happen is where

64property abuts land taken for a public highway.

Existing Legal Approach of Untested Value:
Transferable Development Rights

An innovative concept that is much discussed but that has received little 
actual application is transferable development rights (TDR). The development 
rights of any lot are governed by zoning laws that specify allowable heights, 
densities, setbacks, etc. To "transfer" such rights, the government must allow 
them to be sold separately from the land. What is sold is not air rights, but a 
governmental license to build. Everyone in an area could be given equal
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development rights, but may not be allowed to fully use them (by erecting a big or
tall building) because of solar skyspace easements acquired by the municipality
through condemnation or zoning. In other words, a specific governmental
restriction would be imposed within a general, less limiting governmental
restriction. Under a TDR approach, the restricted property owners would be
allowed to sell any development rights that they couldn't use to owners of property
zoned for more dense developent. In effect, the government takes away with one
hand what it gives back with the other.

TDR has been sparingly used to preserve unique historical sites and
environmentally critical areas. It may have some limited applications to solar
access planning. John Costonis, who helped develop the concept of TDR, has said:

It is conceivable that if we hold density down substantially in an area 
to prevent interference with the sun's rays, we may create a situation 
of basic inequity among landowners within that area. This TDR 
scheme may provide a basis for permitting a landowner not permitted 
to achieve certain densities to receive the cash equivalent for his 
loss. 65/
This approach would also help prevent unjustified windfalls to the owners of 

lots allowed more intense development. The owner of a lot on which development 
was "frozen" could sell his development rights to the owner of less restricted 
property. The only way that the latter could build densely would be to buy such 
rights to add to his own. As there would be no assurance of the marketability of 
such rights, it may be necessary to have the government be the buyer of last resort. 
If sales between private individuals are to be fair, a large enough area must be 
involved to create a "rights market." Otherwise there could be forced sales and 
unreasonably high or low prices.

Courts require compensation be paid when property is "taken" for a public
purpose, like roads and parks. On the other hand, when property is just "regulated"
by zoning laws, no compensation need be paid simply because the value of property
is affected. The line between taking and regulating is often difficult to discern,
and varies among jurisdictions. Different courts use different tests to determine
when regulation becomes a taking, so there is little uniformity of results even when

66the factual situations are very similar. California, at one extreme, allows rather 
severe regulation of land without compensation. All jurisdictions allow large areas 
to be uniformly zoned for, say, single-family dwellings on large lots. When all
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property in an area is zoned the same, compensation is seldom paid unless the 
property has quite clearly been taken for a public use, partly because there is no 
question of arbitrary treatment of individual lots.

TDR may help avoid an unconstitutional taking where the development on 
one lot is severely restricted for the benefit of another. Such situations would 
probably only arise in commercial and industrial zones where a building could be

r
higher without shading its neighbor, but where expansion is constrained by a 
development rights restriction. Even if an unconstitutional taking is not involved, 
the public's sense of fair treatment may demand that TDR or some other form of 
compensation be applied.

Situations can be envisioned where a TDR approach would be the best 
alternative. Condemnation can obtain the same results as TDR, but at a more 
direct cost to the public. In some instances express easements secure solar access 
for downtown highrises, but they cannot be relied upon because they are voluntary. 
Zoning schemes that treat all lots equally (by not allowing very dense development 
on any lot) are also possible. The resulting cityscape would, of course, be very 
different.

To conclude, TDR is a very complex approach with dramatic side effects. It 
should probably not be used just to secure access, but may have an appropriate role 
as part of a comprehensive land use plan.

Widely Used Legal Devices that Provide Partial Solutions or That Raise Barriers
Existing laws can help solve solar access problems. The most useful may be 

express easements; restrictive easements; and land use planning, including zoning.

Express Easements
Easements are limited rights to use the land of another. The holder of an 

easement may not possess the land subject to an easement, but may only use 
specified parts of it for a special purpose. A right to enjoy the unhindered flow of 
sunlight across a neighbor's property would be called a "negative" easement because 
it does not give the holder a right to actually go on his neighbor's property, but only 
the power to keep his neighbor from doing anything to block essential sunlight. It 
would also be an "express" easement because the two landowners involved would 
intentionally and voluntarily bargain for it. You cannot acquire such an easement
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just because you have enjoyed sunlight passing over your neighbor's property and
67have installed a solar collector in reliance on continuing sunlight. The agreement 

would have to be in writing to be upheld in a court, because it involves real 
property interests.

Express easements for receiving light are recognized by the courts (e.g.,
68West Annot. California Civil Code §801(8)), and are available in most states.

The landowner receiving the benefit usually pays the other a flat fee for the
easement. Traditionally, something of value had to be given in exchange for an
easement, or it would not be enforced by the courts. But there is a legal trend

69away from requiring payment or any other "consideration." In downtown areas, 
where air rights are extremely valuable, the owners of adjacent property may ask 
so much money in exchange for an easement that purchase is impractical. In such 
situations, the easement is sometimes leased on a monthly or annual basis.

When the parties to an express easement put it in writing, they may specify
how long the agreement will last, and courts will uphold their instructions. If no
termination provisions are in the contract, the easement will bind all subsequent

70owners of either lot, unless one of a narrow set of conditions occurs.
There are several limits to the usefulness of express easements:
1. They are voluntary-courts cannot force their sale.
2. They may be prohibitively expensive (research is needed on 

how much they would actually cost in different zones and 
regions).

3. Their enforcement may involve long and costly court 
proceedings.

4. Neighbors are unlikely to go to the trouble and expense of 
drafting a legal document, particularly where they know or 
trust one another—the trouble therefore starts when one of the 
parcels changes hands.

5. They may give an unjustified windfall to an owner of 
"burdened" property who never had any intention of using his 
land in a manner that would block sunlight.

6. Quite a few property owners may have to be included in 
easement negotiations as the value of an easement may be 
reduced to zero if a very tall structure is erected on a lot 
slightly farther away, and shades the property of both the 
recipient and the grantor of the easement.

7. Express easements put the entire cost on the would-be solar 
homeowner. Public policy may suggest that the cost should be
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shared or that the builder of the interfering structures should 
pay solar equipment owners for their "resource" (solar energy) 
rights. 71/

The major advantage of the express easement is that highly motivated 
individuals can usually obtain one through their own efforts without having to go 
through governmental red tape. Furthermore, it is an approach that would provide 
security in many established neighborhoods and districts as well as in new ones. 
Even if solar zoning laws are passed, property owners may want to negotiate 
express easements because (1) they want more protection than is afforded by the 
zoning law; or (2) they want a guarantee of permanence not found in easily changed 
zoning laws.

Restrictive Covenants
There are two legal tongue twisters that mean almost the same thing:

72"restrictive covenants" and "equitable servitudes." A covenant is simply a 
promise involving land. It is usually found in a deed and frequently controls 
aesthetics—i.e., the appearance of property. Aesthetics may also be controlled by 
laws and ordinances, but private controls are more common because courts still 
have some question about governmental authority to legislate aesthetics (see next 
section).

In practice, today, private promises are all enforced like equitable 
servitudes, rather than as restrictive covenants. This is because money damages 
are usually less satisfactory than an injunction (see note 72) and because of the 
complicated ancient laws regarding covenants. Basically, an agreement restricting 
the use of land will be enforced in equity if the subsequent buyers of the burdened 
land had notice of the restrictions.

Covenants are of most potential use where new tracts are opened for
development. Subdivision developers realize that some homogeneity in a
neighborhood will appeal to potential buyers. For instance, a buyer will want to be
sure that his new neighbors will not put neon light trim around their garage. In
large subdivisons, covenants can be incorporated that guarantee access to solar
power for home heating and cooling. They could be worded like a solar easement,
or could specify generous setback requirements and strict height limits on trees and
structures. Richard Robbins says that large scale developments could be required

73to provide such agreements.
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Restrictive covenants are included (or incorporated by reference) in every
deed when individual lots are sold, and are also enforceable against future
purchasers. The owner of another lot in the subdivision who would be harmed by
your breach of a covenant has standing to sue you, despite his lack of direct

74participation in the contract. Even when the deeds in a subdivision say nothing
about such restrictions, if there is an obvious common building plan, adherence to
implied restrictions may sometimes be enforced. The rationale is that a look
around the neighborhood would give one adequate notice of a restriction.

It is critical that restrictions be written in clear, precise language.
Otherwise, defendants could successfully argue that they were not given adequate
notice, and were therefore deprived of their right to due process. If a reasonable
restriction is unequivocally expressed, it will very probably be enforced, even if
another covenant also exists that gives an architectural committee discretion to 

75settle disputes.
The limitations of covenants and servitudes as a tool to protect solar access

are:
1. They offer little help to established neighborhoods.
2. They are inapplicable to much commercial and industrial land 

(although they would be useful in shopping malls or industrial 
parks—situations where a single developer plans a large area).

3. Their enforcement involves hiring lawyers and enduring delays 
due to crammed court calendars.

On the other hand, their benefits are great and they should be routinely used 
in subdivision, mall or industrial park situations. They cost nothing, and do not 
require unsophisticated individual property owners to draw up legal documents. 
The developer's lawyer has only to add a clause or two to the deeds.

Restrictive covenants could be used to hinder solar homes as well as 
encourage them. Covenants are often used to prohibit certain businesses or 
activities, but they also are used to create private architectural review committees 
with authority to reject changes in building appearance. This authority is often 
stated in extremely general terms, and could be exercised to prohibit use of a solar 
collector. Prospective solar users faced with the disapproval of a private 
architectural review board have several choices. They can negotiate, by offering 
to change the design or shield the system from public view. However, some 
architectural styles may be incompatible with some solar systems. Second, they
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can simply ignore the review board, install the system, and let the review board
seek enforcement from the courts. This is risky since if the court should enforce
the covenant, the system will have to be removed.

The most likely course of relief against a recalcitrant board will be to seek
declaratory relief in court, i.e., a statement from the court that the covenant is
unenforceable, because it is not clearly and unequvocally expressed. Because the

76law on this subject is "highly technical, erratic, and in flux," the outcome of such
challenges will be difficult to predict. A related justification for judicial refusal to
enforce covenants arises where significant public policy objectives are hindered by
the restriction. Although this doctrine would appear to be the most logical route
for a solar litigant, the rule has been ambigously defined and inconsistently 

77applied. Usually, the rule can only be invoked if the government itself seeks to 
violate the covenant.

There is little question that a city could prohibit new covenants among
private parties that unduly interfere with the use of solar collectors. The
enforcement of existing private covenants can also be affected by changes in

78zoning in come cases. Generally, the more restrictive provision will govern. But
zoning can influence a court in determining whether to invalidate a restrictive

79covenant because of changing conditions. In a few states, courts have gone
substantially further and created a rebuttable presumption that the zoning change

80reflects changed conditions. Thus, a zoning ordinance defining areas in which use
of solar energy is expressly encouraged might convince some courts that the review
board must allow for use of solar collectors.

The more difficult question is whether a government could effectively
negate the architectural controls by legislating a right to use solar collectors
despite the existence of contrary private agreements. Courts often cite the
proposition that a valid covenant "is neither nullified nor superseded by the

81adoption or enactment of a zoning ordinance. The most significant consequence
of this rationale has been to require compensation where governmental action

82reduces the value of the covenant. This remedy may be worthless to individuals 
challenging a zoning ordinance that authorizes use of solar collectors since it would 
be extremely difficult to demonstrate a loss in property value in such 
circumstances.
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Zoning for Aesthetical Purposes
Private aesthetics controls—in the form of prescriptive easements—were

discussed in the above section. This section will briefly consider the state of public
regulations for aesthetic purposes, and possible remedies where such regulations
could obstruct solar energy development. A right to sunlight falling on your roof is
of little use unless you also have a right to put collectors on your roof to receive it.
References to this potential problem in the American Bar Foundation (ABF) study
have already been noted, and the issue is frequently cited at solar conferences and
gatherings, although usually without reference to any actual experience.

Judicial consideration of aesthetics regulation has a long, complicated 
83history. The majority of courts, until quite recently, were very reluctant to

support regulation solely for aesthetic purposes because of the inherently
subjective nature of aesthetic judgments. For example, an Ohio court held in 1925:

It is commendable and desirable, but not essential to the public need, 
that our aesthetic desires be gratified. Moreover, authorities in 
general agree as to the essentials of a public health program, while 
the public view as to what is necessary for aesthetic progress greatly 
varies. Certain Legislatures might consider that it was more 
important to cultivate a taste for jazz than for Beethoven, for 
posters than for Rembrandt, and for limericks than for Keats. 
Successive city councils might never agree as to what the public 
needs from an aesthetic standpoint, and this fact makes the aesthetic 
standard impractical as a standard for use restriction upon property.
The world would be at continual seesaw if aesthetic considerations 
were permitted to govern the use of police power. We are therefore 
remitted to the proposition that the police power is based upon public 
necessity, and that the public health, morals, or safety, and not 
merely aesthetic interest, mast be in danger in order to justify its 
use. 84/

In many cases, however, aesthetic values are joined with some other more
85acceptable public purpose, such as maintenance of property values. This is 

particularly true where regulations seek to preserve areas attractive to tourists for 
their scenic or architectural beauty, such as in Santa Fe, New Mexico, and New 
Orleans, Lousiana. Courts usually uphold architectural controls in these 
circumstances. But these ordinances are, by their nature, exceptional, and are 
therefore not a significant barrier to solar energy equipment.

Another judicial approach to aesthetics regulation is what Professor 
Williams terms the "least common denominator test." Under this view, some 
land uses are so obviously discordant and disruptive that they clearly fall within the
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scope of permissible government regulation. Presumably, solar collectors would
not come under this test, although some designs using empty beer cans or yards of
highly reflective material, for example, might be an eyesore.

A few states, including New York, Oregon, Massachusetts, and Wisconsin,
87have discarded all pretenses and upheld regulation for purely aesthetic purposes.

Although these cases still represent a minority view, most commentators agree
that the trend is to allow greater local flexibility. For example, the most recent

88major opinion in this area, Donnelly v. Outdoor Advertising Board, characterized
as "the modern trend in the law" that "aesthetics alone may justify the exercise of 

89the police power."
In contrast to the trend in favor of architectural controls and restrictions on

billboards, several courts have recently held ordinances invalid that required
homeowners to keep grass and weeds below a specified height. These cases have

90been reported in the press, but to the best of our knowledge not yet published.
The implication is that courts may apply a balancing test to restrictions on the
appearance of property, rather than the traditional (more lenient) standard of
reasonableness applied to zoning. If the property owner can assert some valid
interest in the challenged use (appearance), courts may invalidate the ordinance

91even under the "modern view."
Because implementation of these laws is inherently subjective, the potential 

user has no assurance his design will be accepted. For example, ELI interviews 
with solar users in Santa Fe found that stringent architectural controls there have 
generally not been a problem. For example, a new bank with several rows of solar 
collectors on its roof met with no objection from city officials. The problem will 
largely dissipate over time, since once a few designs have been accepted, the 
government cannot rationally discriminate against others with similar plans.

The uncertainty could be alleviated by a state law saying that local 
ordinances may not impede the use of solar collectors. However, such a blanket 
approach might unnecessarily interfere with the preservation of historical districts 
and other worthwhile social objectives. Some measure of control should at least be 
allowed to require reasonably attractive designs that do not significantly increase 
the cost of solar systems.

Solar systems need not be ugly. Although there are systems made out of 
beer cans and other scrap materials that could be considered unsightly, numerous
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available designs prove that solar systems can suit public tastes. One prominent 
solar engineer stated recently:

So long as the structure is still on the drawing board, I feel solar can 
be adapted to any architectural style. By giving and taking we've 
designed application for everything from salt boxes to contemporary 
designs to mountain cabins to a bank. If solar is going to work it has 
to be adaptable. 92/

Where existing structures make adaptation more difficult, screens will often 
suffice to shield the collector from public view.

The issue should therefore be stated in terms of balancing values rather than 
as an absolute rule. Where aesthetic considerations can be accomodated without 
excessive cost, this should be done. On the other hand, architectural controls 
should not be so rigid that solar collectors cannot be used, unless a legislative 
judgment is made that important historic values or other public benefits justify the 
restriction.

The best approach may be for local governments to adopt guidelines 
clarifying the status of any aesthetics regulations that might apply to solar 
systems. Using drawings or pictures, regulations could indicate the general type of 
systems or screens that are and are not acceptable. In this way, certainty could be 
provided but the regulatory scheme maintained.

Analysis of Proposals for New Laws and Legal Approaches

Criteria for Evaluation
First year law students are routinely told that there is no good place to 

begin their study, as the law is a "seamless web." A more apt description may be a 
tangled thicket. To avoid adding to the many poorly conceived laws that already 
burden us, we suggest that any proposed solar access laws be subjected to sharp 
scrutiny. The following list suggests qualities that should be found in a law 
protecting solar access. A good law should:

1. Maximize protection from shadows during the hours of high 
insolation to reasonably located active-type collectors for new 
structures.

2. Maximize protection of a similar nature to passive systems in 
new developments.

3. Maximize protection to property owners retrofitting their 
homes with cost-effective solar devices in established
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neighborhoods where the use is in accord with existing zoning 
and where due process has been given affected nearby 
landowners.

4. Deny protection in retrofitting cases where the burden that 
would be imposed on a complaining neighbor clearly outweighs 
the potential benefit to the owner of the solar building.

5. Have a built-in flexibility to adapt to the availability of new 
technologies.

6. Minimize the administrative expense to the structure's
developer, builder, and owner, and to the enforcing 
jurisdiction.

7. Minimize delay.
8. Arbitrate differences between neighboring landowners to

reduce the likelihood of litigation between neighbors.
9. Allow private, alternative agreements among adjacent 

property owners.
10. Be politically acceptable.
11. Provide for all types of property zones.
12. Include standards for zoning boards telling them when

variances or special uses should be allowed.

Proposals for Federal Involvement
The federal government has both direct and indirect powers that could be

used to protect solar access. For example, reduction of our dependence on foreign
93fuels would justify an exercise of the right to provide for national defense.

A more likely source of authority, however, is the nearly unlimited power to 
regulate interstate commerce. This power has been held to extend even to 
activities like a farmer growing crops on his own farm for his own use (the 
rationale is that he would otherwise have to buy such crops—perhaps from a source 
in another state). An analogy exists with homeowners collecting energy for their 
own use rather than buying it from a utility that may generate the power in another 
state or buy fuel from an out-of-state source.

The federal government also has the power to remove undue burdens on
94interstate commerce, and the remedy it chooses need not be a direct one. For 

example, to control interstate pollution it is not required that the federal 
government control pollution directly. The utilization of solar energy is one way of 
reducing our reliance on other, more polluting forms of energy.
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Mary White argues that, under the commerce clause, congressional
regulation of activities affecting the use of solar energy seems feasible. This is
because of the increasing interstate commercial marketing of solar devices, she
says, and adds that even "free-flowing sunlight, not yet reduced to usable forms of
energy, may be subject to federal regulation even before its products are marketed 

95interstate." White concludes, however, that there is no compelling reason for
Congress to act in this matter as the states are capable of handling it.

The ABF report agrees that under the commerce, national defense, and
other constitutional powers, Congress could claim the power to pass a federal act

96to guarantee unobstructed solar skyspace. The same study says, however, that
Congress is not likely to do this, because nationalizing air space lower than is
necessary for commercial aviation would conflict too greatly with private property 

97rights. The federal role in land use regulation has historically been very narrow.
The HUD section 701 program provides financing for land use planning that meets
general criteria. Section 208 of the Federal Water Pollution Control Act requires
state/local preparation of areawide waste treatment management plans that must

98include provisions for regulating the locations of pollution generating activities.
A more extensive federal land use bill was proposed but defeated in 1974. Despite
this limited historical perspective, the federal presence in land use is probably
limited more by political reasons than constitutional constraints.

In spite of the lack of evidence of a need for federal intervention, federal
legislation has been proposed that would flatly prohibit states from allowing any
construction that would block the sunlight needed by existing solar equipment being

99used for heating or cooling. Whether enacted at the local, federal or state level, 
this type of legislation has many disadvantages. From the viewpoint of the owner 
of existing solar equipment, it is an ideal law. But it would not help persons who 
would like to install solar equipment but are already shaded, nor would it be the 
best solution for society at large. The bills may result in leapfrog development, 
which would, in turn, result in the use of more fossil fuel for transportation. 
Premature development may also be forced, as property owners would race to build 
while they could (the discussion on the disadvantages of prescriptive easements 
applies here). If a property owner failed to erect his building before his neighbor 
hooked up his solar system, his land may be drastically reduced in value 
(particularly in densely-built areas).
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If preemptive laws are passed on the federal level (which we do not 
recommend at this point), they should be much more smartly tailored than these 
early, counter-productive efforts.

A more likely possibility is that Congress will use some of its indirect 
powers to aid solar collector owners. These are powers derived from other, 
specifically granted powers, such as the power to spend for the general welfare.^ 

Examples the ABF gives of this second type of power are federal grants to state or 
local governments that are conditioned upon a state's encouragement of solar 
use. For instance, federal financial aid could be restricted to states that 
encouraged planned unit developments or that enforced solar easements by 
providing for their inclusion in public records.

State and Local Approaches
Some of the approaches available at the state and local level have already 

been mentioned, such as solar easements and extensions of existing nuisance laws. 
Other methods might include legislation to ensure the effectiveness of private 
easements, various solar zoning schemes, land use planning approaches, or even 
more esoteric schemes using analogous bodies of law, such as water rights.

Several of these options can be dismissed rather summarily. Many of the 
alternatives that follow could be carried out at the state, local, or even federal 
level, but are traditionally dealt with locally.

The two tap roots of local laws are the authority to zone and the power of
eminent domain. Many municipalities have been delegated the power of eminent

102domain by their state government, but the state governments can also zone and 
condemn property.

Publicly negotiated skyspace easements. The ABF study includes a 
suggested statute that would allow cities to negotiate or condemn skyspace 
easements, and to either borrow money to pay for them or to assess the costs 
against those benefited. Assessments would be made on the basis of the benefit 
(such as the energy supplied, or the surface area of the collector, or the increase in 
property values). Such municipal action would be a taking of property, of course, 
and both the U.S. and state constitutions would therefore require compensation. 
Such programs may be so expensive that they would be useful only in very limited 
circumstances. Municipalities may presently have the power to condemn such
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easements, but the AFB suggests state legislation that would make their authority
, 103clear.

A possible legal problem here is whether these skyspace easements would be
104a "public use,” a required objective for any condemnation. Jurisdictions taking a

narrow, literal view of public use may encounter problems with this approach, but
the majority, and the trend, is toward a broader interpretation. Even in literal
jurisdictions, however, if a state legislature declares a use to be public it will

105seldom be challenged. ' The U.S. Supreme Court has upheld the condemnation of 
land for urban renewal, even though the primary beneficiaries were the future 
private homeowners.

Under the ABF approach, the skyspace easements would be transferred to 
the benefited private property owners. The new owners would then be assessed for 
the cost of the airspace. Violation of a skyspace easement would be considered a
private nuisance—the injured party would bring a court suit for damages or for an
. . .. . 106 injunction as in any nuisance case.

Privately negotiated skyspace easements. As mentioned earlier, property
owners can already negotiate privately with their neighbors for solar easements
(see above discussion on the advantages and disadvantages of express easements).
The most immediate and practical legal action states can take might be to follow
the example of Colorado and enact legislation guaranteeing such express solar
easements the status of regular easements.

Although solar easements may be enforced in some states without the aid of
special, facilitating legislation, property law is peppered with snares for the
unwary. For instance, some writers are uncertain whether easements for light
would be viewed as being "in gross" or "appurtenant." The distinction, very roughly,
is that the former are viewed as benefiting a person, not a parcel of land. This may
be a problem because when either of the two lots are sold, courts will usually apply
only appurtenant negative easements against the new owner(s). Moreover, it is

.... 107unlikely that negative easements in gross can be assigned in any jurisdiction,
although it has been held that "commercial" easements in the gross can be assigned.

108Easements for light and air are legal in most states. But a statute will 
guarantee that such agreements can be enforced against new owners of the 
benefited and burdened properties even if there is no privity of estate, privity of 
contract, or other property law requirement. If appurtenant, skyspace easements 
may be sold, taxed, and leased just like any other property.
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The ABF suggested statute for the protection of solar skyspace easements
embraces easements, restrictions, covenants and conditions in any type of
instrument (deeds and wills for example). It requires the skyspace to be described
in three dimensions and/or as to times of day; provides for it to be duly recorded
and indexed by the registrar of deeds; provides that such easements shall run with
the benefited and burdened lands; and allows benefited landowners to enter upon
burdened land in a reasonable manner to assure compliance. The ABF study argues
that, without a statute such as the one they suggest, solar skyspace easements may

109be unenforceable following condemnation.
Pending state legislation. Two types of legislation relating to solar 

easements have been proposed by state legislators. The first is much like the ABF 
suggestion. Colorado has been the first to enact this type: Florida, Maryland, and 
Arizona are considering bills almost identical to Colorado's. After stating that 
solar easements shall be in writing and shall be subject to the same conveyancing 
and recording requirements as other easements, such bills typically say that the 
easements shall include:

1. the vertical and horizontal angles, in degrees, that the 
easements extend over another's property;

2. terms and conditions of the grant, including conditions under 
which it will be terminated;

3. any compensation to be paid any party involved.
A clause stating that the act is necessary for the public peace, health, and 

safety (i.e., that it is a legitimate exercise of the state's police power) is usually 
tacked on. It is likely that such statutes would survive a judicial challenge, but 
there have not been any test cases.

A second, totally different, approach that has been suggested in several 
states is for a state to simply grant solar easements to collector owners. A 
Minnesota bill, for instance, would grant an easement for sunlight to the owner of a 
builidng that used solar energy for heating or cooling. Others would not be allowed 
to erect any object that would interfere with the solar system. If they did, they 
would be held liable to the solar homeowner for an amount three times the actual 
cost of implementing an alternative energy system

Colorado has considered legislation that goes a bit further and forbids 
property owners from allowing their trees and shrubs from growing in a manner
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that would block another's solar collector or reflector between 9 a.m. and 3 p.m. 
Shadows cast at the time the device was installed are exempted.1 Although the 
legislative authority on which these bills are based is not stated, they would 
probably be defended under the power of eminent domain or under the police 
power.

Analogy to water rights law. A creative state-level approach has been
112suggested by Mary D. White. After noting that it is desirable to have a state­

wide consistency in settling disputes, and that judges and lawyers work most easily 
with principles with which they are familiar, White suggests treating sunlight like 
other natural resources. She rejects the intricate laws developed to govern oil and 
gas because oil and gas, unlike sunlight, are very limited in quantity, and this 
scarcity permeates most aspects of oil and gas law.

White finds water law, however, to be a real possibility. Like sunlight, 
White argues, water is used rather than captured and sold. Both may be consumed, 
but both are renewable.

States use one or two basic approaches to water law: the prior appropriation
doctrine (favored in the arid West), or the riparian doctrine (preferred in humid
states with a lot of water). There is no separate federal water law, so state law is
applied in federal courts. Under the riparian approach, property owners have a
right to use water flowing past their land. Each owner of land along a stream has
equal rights, typically, even though some own more waterfront than others. Some
riparian states say owners have the right to an undiminished "natural flow." Others
say one's right is to be free of "unreasonable uses" by others. In actuality, the

113downstream plaintiff who first made use of the water is often protected. The 
trend, however, even in riparian states, is toward the adoption of some sort of 
permit system. White does not believe the riparian system is a good analogy for 
solar allocation. But she does suggest that a gentle changeover to a permit system 
along the lines proposed by the National Water Commission may be a good approach 
for riparian states.

In prior appropriation states, water laws are more developed because there
has been more litigation over a scarce resource. In general, property owners must
give notice of their intent to appropriate, and of the actual appropriation. The
water must be put to a beneficial use within a reasonable time. (Notice is
accomplished in various ways—in some states an open physical demonstration is

114needed; in others just the paperwork of filing for a permit.)
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White examines the issue of whether a "diversion works" is essential to a 
"diversion." This could be important in cases like Fountainebleau Hotel where 
sunlight was used for enhancing a swimming pool area, rather than as part of an 
active-machinery type of solar system. Sunbathers would probably not be 
considered a diversion works. In prior appropriation states, White notes, a strong 
showing that a use is beneficial helps mitigate the requirement for a diversion 
works. Economic benefits may be one thing a court would consider.

Defining "beneficial use" is the subject of much water law. White suggests
that domestic heating and cooling could be given priority over recreational or
frivolous uses. She correctly identifies the real question as whether a beneficial
solar use would be preferred over a nonsolar use. For example, could the owner of
an existing solar house enjoin construction of a conventionally-heated but
economically valuable structure that would shade his collector? Under a water law
analogy the newcomer would have to buy the solar homeowner's resource rights. A

115procedure much like that for getting an easement is proposed.
The water law doctrines on abandonment, forfeiture and adverse possession

could all be applied to solar rights, White says. She notes that water rights may be
116transferred separately from the land in prior appropriation states.

White has drafted a proposed act for states that wish to apply water laws to 
solar energy.

While it is possible that courts could apply White's reasoning and tailor water 
law to sunrights issues, there is little sense in making silk purses from sows' ears 
when silkworms are abundant. It is useful to ask, "In what factual setting would 
White's ideas work better than alternative, simpler approaches?" In new 
developments, restrictive covenants are a tested and available approach. In 
existing, dense neighborhoods it would be too late for shaded property owners to 
benefit from a water law analogy. A narrow situation remains: existing structures 
or lots or airspaces in developed neighborhoods that are presently unshaded. Even 
here it seems unfair to allot sunrights on a first-come, first-served basis when it 
may be possible to plan additions to structures so that they do not shade their 
neighbors. The application of a water law analogy would drastically increase the 
value of some parcels, while slashing the worth of lots to their north. Such unequal 
treatment may be unconstitutional. If the reduction in the value of a lot was great 
enough, it could even amount to a taking without compensation.
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It will make economic sense to retrofit some structures with solar devices
long before other buildings are "ripe" for such adaptation. Factors relevant to such
decisions are the design and orientation of a building, as well as the microclimate
around it and the financial position of its owner. It seems unreasonable to force
property owners to install solar equipment prematurely just to protect their
sunrights. Under water law, priority in time is stressed at the expense of fairness.

Conversely, under a water law analogy property owners may have to build
additions to their structures prematurely if their neighbors hint they may install
solar equipment. Substantia] conflict with land use planning goals is possible.

118Furthermore, no compensation would be paid for lost development rights. This 
would be particularly unfair in zones that allow highrise development where 
airspace is extremely valuable.

Many of the above problems stem from basic differences in the nature of
sunlight and water. Traditionally, three tilings are required for a valid
appropriation of water: 1) an intent to appropriate: 2) an actual diversion; and 3)

119the application of the water to a beneficial use. There is no problem in applying
the first concept to sunrights, but it takes a lot of creative thinking to make the
last two fit. To divert means to turn aside or deflect. Sunlight may be absorbed or
converted into another form of energy, but it is not often diverted. Although many

120courts now recognize "instream" values within the appropriation system,
"instream use" is not really analogous either.

Further problems would arise in attempting to define "beneficial use."
121Legislatures seldom define this term, and leave its meaning up to the courts.

Courts usually compare a use with other, conflicting uses to determine which is the 
122most beneficial. This must be done on a case-by-case basis and is easier to do 

with water than with solar radiation. With water, alternative uses of water are 
evaluated. But with solar rays one would usually be comparing apples with oranges: 
the value of a solar air conditioning system to one building, for example, versus the 
value of a five-story addition to an adjacent structure. It seems unlikely that many 
cases would arise where the addition of a solar device would shadow another's solar 
device.

Sunshine falls everywhere; usable water is found only in particular places. 
Through careful planning it will often be possible to "have our cake and eat it too" 
with regard to solar power. Usable water is in a much more limited supply: as 
there is not enough to go around, latecomers are excluded.
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White does not handle the problem of passive systems well. ’’Passive uses
are less likely to be vigorously defended or to have a measurable economic value,”
she writes. By analogy to water law in appropriation doctrine states, passive uses
may not give rise to a right. Perhaps she misunderstands what the term "passive”
means to most persons in the field as she excludes from passive "all uses in which

123some structure would be evident or necessary." As commonly used, a passive 
system simply means one without moving machinery. It may involve structures like 
windows or heat-absorbing walls or earth berms.

Still another problem with White’s suggestion is that so many, many more 
people would seek solar rights than presently file for a permit or go to court to 
secure water rights. Conceivably, nearly every property owner in the U.S. could 
try at some time to secure solar rights. In states like Colorado where court 
proceedings are necessary, courts could be overwhelmed.

To summarize, a simpler, more certain, and more equitable approach is 
necessary. Stretching water law to cover solar access issues may dampen 
enthusiasms for this new technology.

Solar zoning. The local approach most extensively analyzed by legal experts
is the manipulation of zoning laws. The power to zone is, of course, derived from
the police power of the state and is delegated to local governments. Although
enabling legislation for zoning and some form of subdivision control exists in all
fifty states, many localities do not exercise this authority. One expert estimates
that only 5,000 out of 60,000 jurisdictions with power over land use exercised

124zoning powers in 1974. Existing authority to plan for solar energy may therefore 
be adequate but not in and of itself sufficient to solve the problem. Individual 
programs would also result in considerable waste of resources. Each government 
would have to undertake a technical evaluation of solar energy, which could be 
done much more efficiently through a centralized authority.

Zoning law can both facilitate and frustrate the collection of sunlight for 
heating and cooling structures. Relevant factors controlled by zoning include 
height, setback, and sideyard restrictions; percentage-of-lot-area-covered 
limitations; use and accessory use limitations; aesthetic controls; structure 
orientation, etc. For instance, in commercial zones existing buildings are often 
just as tall as the zoning laws allow, and could not, therefore, increase their height 
by even the thickness of a collector. In residential areas only one accessory
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structure is often allowed, a regulation that rules out a detached collector if a 
garage or tool shed already exists. There are many other similar problems with 
existing laws.

The types of problems that may arise will depend, in part, on whether an
area is zoned for residential, commercial, or industrial uses. A commercial zone is
one that allows activities involving the exchange of goods, the provision of

125services, and related activities. This is an extremely broad category, and local
ordinances often split it into many types of commercial zones, each with its own
particular regulations. General Commercial is a broad subcategory, ranging over
downtown shopping areas to modern malls. The most important restrictions in this

126zone deal with parking requirements, which are neutral as far as solar energy is 
concerned.

Very dense central-city areas are often zoned Restrictive Central
Commercial. More bulk per acre is allowed here than anywhere else, which may
make it unfeasible to protect solar access for passive systems here. Because this
property is so valuable, owners tend to build up to their height limits. Vegetation is
limited, and is not as tall as structures. For these reasons, rooftop shadows may
not be a problem. "Snob zoning" raises its nose in these districts in the form of

127aesthetic protections against tawdry-looking establishments. Problems are not
anticipated, however, as solar devices are at least as sightly as air conditioners,
and both are located on roofs—where pedestrians cannot see them.

Areas zoned Local Retail are usually surrounded by homes. They allow
convenient, small neighborhood shops. Commercial activities are typically limited

128to one or two floors. Various amounts of parking may be required. The 
suitability of such zones for solar equipment will probably be very similar to the 
surrounding residential areas.

Office-Residence Districts may erect obstacles in the way of potential solar 
users since they are transition areas and often include offices, apartments, etc. 
Heights may vary.

The direction a highway runs may be the key factor in the suitability of 
Highway Commercial zones for solar utilization. These zones are the ribbons of 
franchises along either side of busy highways. The intensity of development falls 
off greatly as one moves away from the highway, so passive systems may well be 
possible when the highway runs east-west. There are so many possible types of
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development in such a zone that it is dangerous to generalize any further about its 
applicability to solar access.

Another zone that defies generalization is Heavy Commercial, which may
129include nuisances like gas stations and open service yards.

Industrial zones are those where goods are produced and processed. 
Traditionally they were unrestricted areas, but now they are apt to be regulated by 
performance standards. These standards set upper limits on the levels of various 
types of nuisances that will be tolerated, such as noise, smoke, odors, and 
vibrations. In Heavy Industrial zones, greater nuisances are allowed than in "light" 
or "intermediate" districts. (The federal air pollution control law and state-wide 
laws on air and noise pollution often supercede local zoning. In a state with 
stringent air pollution laws solar collectors may be slightly more feasible in 
industrial areas.)

It is possible that roof collectors in some heavy industrial zones would be 
coated with so much soot and other grime that they would not be practicable. 
Ground collectors may be too vulnerable to breakage in areas with a lot of activity 
and traffic, and may present safety hazards. On the other hand, there would 
clearly be no aesthetic objection to solar devices in industrial zones.

There is one type of industrial zone that is ideal for solar heating and 
cooling: Garden Factory Districts. These zones allow research activities and very 
light manufacturing in a campus-like setting. Provisions for large yards and off- 
street parking are typical. Effort is often put into landscaping, which could be 
coordinated with passive solar structures. Structures are usually low, and widely 
separated, so there should be few problems with using either active or passive
approaches to heating and cooling. The first really big factory complex in the U.S.

130to be solar heated will be in an industrial park setting.
It is hard to generalize about the content of a good zoning law in terms of 

solar access, except to say that it should be flexible, specific enough to give ample 
notice, and include a stated purpose of encouraging solar heating and cooling. It is 
difficult to draft a law that would deal specifically with every possible situation. If 
one wrote a law, for example, removing sideyard requirements so that a house 
could be placed where it caught the most sunlight, the purpose of the law may be 
defeated if the new house was so close to the property line that it shaded the 
neighbor's ground collector or passive heating wall. Likewise, zoning laws
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preventing tall trees may actually raise energy demands by eliminating the cooling 
benefits of such trees. Mast writers assume that strict height limits will be an 
integral part of any solar zoning, because tall buildings will not have enough roof 
area for collectors. This is a dubious assumption, as some skyscrapers must run 
their air conditioners in winter to remove heat from lights, bodies, and machines. 
This is an area where more research is needed. We may well find that the winter 
heating requirements of many tall buildings could be met by collectors that would 
fit on their roofs.

Most proposals for mandatory solar zoning are limited to areas zoned for
single-family houses, provide for some sort of administrative appeal to relieve
undue hardship, and would be enforced like regular zoning laws. Some give all
homeowners sunrights; others use a first-in-time-wins approach. An example of the
latter is Robbins' suggestion that prescriptive easements to perpetual use of
skyspace arise "after seven full years of an actual collectors use, or notice of a
proposal or seven years of official designation. Such a right, though, could be

131terminated by the underlying landowner's petition for a building permit." It
seems unfair to force an adjacent landowner to develop his land before he is ready
as the only means to keep his land free from an easement.

Zoning schemes may encounter some problems with the Fifth Amendment of
the U.S. Constitution which requires that compensation be paid when property is
"taken" (as opposed to being merely "regulated'). A property owner denied the right
to grow a tall tree where she wants it, or add an addition, may argue that her
property has been "taken." Hillhouse says that the outcome of such a contest could

132"vary with the vagaries of different state court attitudes."
Although zoning power is generally exercised on the local level, state

legislation could be passed to require local governments to use their zoning power
to facilitate solar energy utilization. The ABF has drafted a statute that would 

133accomplish this. Richard Robbins also says that local governments should be
"required to regulate height, location, setback, and use of energy sources to

134encourage use of solar systems." In addition to height, setback, and location, the 
construction, bulk, and repair and maintenance of buildings can be regulated. City 
councils can be instructed to not unreasonably restrict construction where site, 
slope, and tree structure make incident solar energy collection unfeasible.
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Oregon has amended its city and county zoning enabling acts to allow local
jurisdictions to adopt ordinances "protecting and assuring access to incident solar 

135energy." Enabling legislation does not itself directly affect the public but allows 
lower levels of government to do so.

Robbins says that enabling legislation should specifically refer to vegetation
and setback controls as these are not always included in general delegations of

. i .. 136 authority.
One of the more interesting ABF suggested statutes would require

municipalities to create three categories of solar overlay zones that would prevail
137over conventional zoning. In Mandatory Use Districts, if a solar energy system

was economically justified in a new structure, or if the energy system of an old
structure was replaced, use of solar energy would be required. Skyspace would be

138protected by city action if private agreements could not be reached. Cost- 
effectiveness would probably be judged in relation to conventional energy systems. 
(Mandatory requirements for solar energy are considered further in another chapter 
of this report.)

The same backup municipal protection would be offered in Affirmative Solar 
Use Districts. Building codes in both Mandatory and Affirmative districts would be 
revised to encourage solar use.

The third category, Other Solar Use Districts, would find a city protecting 
solar skyspace for most uses, and also granting exemptions from other hindering 
regulations.

"Where requirements for solar energy use are applied rationally without
discrimination and in relation to a proven need to conserve energy, the statute

139should be upheld," the ABF concludes.
Robbins proposes special districts where solar energy use would be required

in new construction. If this was done where there were no problems with shade
trees or mixed heights, and where solar systems were cost-effective, Robbins
suggests such a law would be upheld. He cites analogous regulations for the control
of air and water pollution and in regulating the waste of natural resources.

A related suggestion made in the ABF report is to allow large-scale
developers a bonus credit (allowing more intensive development of their land) in

140exchange for their compliance with standards guaranteeing solar access.
Melvin Eisenstadt and Albert Utton feel that zoning is the most practical

141method of creating solar rights, particularly in established neighborhoods. Where
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the zoning regulation may amount to a taking of property, the possibility of zoning
142with compensation is suggested. This is a combination of police and eminent 

domain powers.
Kraemer points out the similarity between solar zoning and setback and

height limitations: both prohibit a landowner from occupying some of the air space 
143above his land. He also notes that "no citizen has a protected, vested right in

old zoning law," so solar zoning laws could be applied to old neighborhoods as well
144as new ones if a legislature determines change is needed. Grandfather clauses

would probably allow old structures to remain either for their useful life or for a
given number of years. Of all alternatives for protecting property owners' access
to solar energy, Kraemer and Felt believe that best is the implementation of a

145shade control law that would affect only trees and shrubs.
Kraemer has also advocated the creation of solar radiation overlay zones.

He suggested that the Colorado legislature require each governmental unit with
zoning power to provide for, or to deny, such overlay zones in their jurisdiction. A
person who wanted to install a collector in a jurisdiction with overlay zoning would
apply for an overlay zone. Local authorities would then find the direct path
between the proposed collector and the sun as of noon, December 21. Adjacent,
affected property owners would be given a hearing. If the zone was approved, both
the collector owner and the local government could sue to enforce it. Violation

14fiwould be both a public and a private nuisance.
Disadvantages inherent to any approach based on zoning include:
1. The expense and general impracticability of applying it to 

areas that are already built up; structures cannot be moved to 
meet new requirements for southerly setbacks.

2. Zoning boards are notoriously susceptible to local politics and 
special interest groups and often grant or refuse variances 
almost on whim.

3. It would be very expensive for a state or locality to 
intelligently redesign zoning plans.

4. If there are no restrictions in their enabling legislation, zoning 
laws can typically be changed by only three readings by the 
relevant local authority.

5. It has traditionally been very difficult to successfully 
challenge the decisions of zoning authorities in the courts.
147/

6. It can be expensive to appeal zoning decisions.
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7. Blanket zoning for solar access may conflict with other 
energy-conserving techniques: compact, contiguous
development, for example, cuts the fossil fuels needed to heat 
and cool structures and for transportation.

Land use planning to provide for solar access. Many solar access issues arise
because the value of solar energy was not considered at the design stage. For
example, the placement of a building on a lot may determine whether neighboring
buildings are shaded. By careful consideration of solar access issues before
buildings are completed and vegetation planted, many conflicts could be avoided

148without resort to new legal theories for the protection of solar energy systems.
Many existing controls on construction and land use might be used, with

slight modification, to provide for solar access. Several states—including Arizona,
New Mexico, and Virginia—have enacted information and promotional activities

149that could include educating builders about design criteria for solar energy. A 
bill in Oregon suggests a more aggressive approach; the extension service program 
is directed to use county extension agents to disseminate information about solar 
energy.1^ A similar measure has been proposed at the federal level.1^

Planning for solar energy is challenging even when solar access is the sole 
goal of a plan. To complicate matters, it has been suggested that land use patterns 
appropriate to solar energy may not coincide with other methods to conserve 
energy. The following discussion took place at a recent conference on Energy 
Conservation and the Law:
QUESTION:

CORBIN
HARWOOD:

GRANT
THOMPSON:

I wonder if the excellent discussion on land use and 
energy is operating from a sufficiently broad 
technological base. For example, the currently 
available solar energy technology is supplemental home 
heating, that you can buy off the shelf now, and it 
works. For such technology you would want new 
construction to be dispersed houses where the roof area 
was sufficient to support it. The condensed housing 
that you spoke of would be inappropriate. . . .
You pointed out one very difficult and obvious problem 
in this area. Some aspects of energy efficient land use 
require condensed development, other aspects of energy 
efficient land use do require dispersed land 
development. . . all I can say is that each community 
must assess whether or not these new technologies are 
available to its constituents. Certainly provisions 
should be made for the use of new technologies.
And I think that question illustrates the great difficulty 
of making these social issues, because although one
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might get benefits from solar energy by dispersed 
housing, you at the same time increase the travel load 
by dispersing housing. And it is very difficult to make 
those tradeoffs where figures don't exist and you have 
to work hunches. 152/

Since communities should be interested in minimizing total demand for
nonrenewable fuels rather than simply encouraging solar energy, it might be argued
that some land use schemes to facilitate solar energy are inefficient. A holistic

153approach is suggested by an ordinance adopted in Davis, California. '
A more traditional approach is to require consideration of energy

conservation objectives in comprehensive plans. Comprehensive plans are used in
154many states to guide long-range policy in local zoning. A growing minority of

states require localities to adopt comprehensive land use plans that conform to
155standards set by the state. Oregon, for example, requires that energy

156conservation be included as a goal in all local plans. Courts in some states have
also ruled that zoning must be in accordance with a comprehensive plan. The
American Law Institute Model Land Development Code (an influential, but strictly
advisory document) recommends that certain local regulatory powers be

157conditioned on adoption of a "Local Land Development Plan."
Provision for solar energy in comprehensive plans was suggested by the 

158American Bar Foundation, and has so far been considered in at least two states.
The ABF proposal requires local governments to include specific considerations for
using solar energy in their comprehensive plans. Plans must be reasonably specific
as to the circumstances in which use of solar energy is to be encouraged or
required, including the locations where solar skyspace is protected. A bill proposed
in Arizona provides authority for cities, towns, and counties to regulate access to

159sunlight, but does not require it.
Energy impact statements. Another approach that avoids direct regulation,

but shifts more of the burden to the builder, is the use of an energy impact
statement requirement. Since federal adoption of the National Environmental
Policy Act in 1969, more than half the states and many localities have adopted

160requirements for environmental impact statements in some form. California has 
gone furthest towards a requirement that agency decisions conform with the 
contents of impact statements, but even in other states they serve important 
educational and informative purposes.
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Nine states explicitly require that impact statements discuss the effect of
projects on the consumption of energy; two specifically require discussion of energy 

161conservation. For example, guidelines for impact statement preparation in 
California specifically require applicants to discuss:

1. The degree to which current energy conservation technology 
has been used

2. Ways to encourage energy conservation by shifting to less 
energy-intensive transportation modes and fuels

3. Proximity to existing resources, including labor and material 
supplies

4. Measures to eliminate unnecessary grading during construction
5. The use of total energy systems and other technological 

innovations to reduce the energy needed for heating and 
cooling

Since large land developments will come under the impact statement
requirement in most states, this procedure might be used to assure consideration of
solar energy utilization. This requirement would also increase awareness and
understanding of solar energy opportunities among developers. This approach was
suggested by the American Bar Foundation and in a bill considered but not adopted 

162in Colorado. A bill in Tennessee would require state housing authorities to
163consider solar energy.

Although impact statements can provide useful information, some proposals
have gone further and included more action-oriented requirements. Florida, for
example, requires construction of buildings to allow for a later connection of solar

164heating and cooling equipment. A bill in Colorado would require that subdivision 
regulations include standards and technical procedures for solar energy use. The 
builder would also have to demonstrate energy efficient design, e.g., proper 
orientation of the structure to minimize energy consumption/ Proposals 
suggested by the ABF provide that solar energy be used where "cost effective" or in 
designated districts. Enforcement is accomplished through inspections required for 
building permits and by restrictions on utility service. Variances are allowed for 
demonstrated hardship but legal challenges to any severe restrictions would remain 
a serious threat to the implementation of the statute.

Flexible zoning techniques. Although most communities have no direct 
provision for energy conservation in their land use planning, many use flexible
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zoning procedures that could be modified to include solar access in the design
process. Flexible land use approaches encompass a variety of planning techniques

166characterized by a discretionary governmental review procedures. For example, 
planned units developments (PUDs) minimize zoning restrictions and allow 
developers to propose a layout, building design, and uses, all as one package. Often 
the local ordinance provides some criteria, but review of the site plan is performed 
through a flexible, case-by-case procedure. Although the PUD concept is 
specifically authorized in only a few states, communities in many other states have 
used it without serious legal problems.

PUDs are flexible enough to incorporate any design objective, including solar 
assess. Developers could be required to indicate the impact of shadows in their 
proposals and to justify any significant lack of solar access. This could be done by 
legislatively established criteria or administratively through regulations or, with 
less certainty, through case-by-case negotiation.

Other flexible zoning techniques that provide governmental rewards in
return for the developer's attainment of specified objectives also may be
applicable. This type of zoning, generally referred to as "incentive" or "bonus"
zoning, is most appropriate when the public benefit could not be obtained directly
by police power regulation. For example, a Milwaukee ordinance allows increased
floor area in exchange for adding plazas, arcades, and other open space around 

167office buildings. It may not be constutionally permissable to impose this type of 
design regulation directly, but the use of bonuses may benefit everyone. This 
approach might be appropriate for solar access in high density areas; a developer 
who made design allowances for the solar access of neighboring buildings could be 
granted higher density rights.

Flexible zoning techniques, particularly PUDs, have been criticized because
168of their potential for abuse. Certainly they should not be viewed as a panacea 

for all the inadequacies of traditional zoning methods. Whatever their other 
limitations, flexible zoning techniques offer a promising method for providing solar 
access. As they are becoming increasingly common, this opportunity should not be 
overlooked.

Condemnation approaches. As an alternative to using its zoning powers, a 
state or local government might try to use its power of eminent domain to condemn 
the airspace needed for solar easements. This may be extremely expensive, as the
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ownen of condemned property must be paid. Some of the expense could be
recouped by selling or leasing the condemned airspaces to those they would benefit.
For eminent domain to be valid, a public benefit must be found. There may be a

169public benefit even if a few private property owners are primarily benefited.

Conclusion
Our tentative conclusion is that a combination of approaches will probably 

work best. Protecting solar access is the hardest to do in existing densely built 
communities. Fortunately (from a legal viewpoint), the owners of structures in 
these areas are currently the least interested in solar heating and cooling. This is 
because many existing structures are inherently unsuitable for solar power because 
of their orientation or architecture, and because most would require extensive 
insulating and other expensive modifications before solar systems would be 
feasible. There has been more interest in retrofitting for solar water heaters, but 
such devices take up relatively little roof space, so a sunny spot can often be found. 
Future innovations in solar technology may suggest presently undreamed-of 
solutions for the retrofit problem. From a legal viewpoint we are fortunate to have 
this lagtime to hammer out really workable, just, and inexpensive approaches.

Model statutes should be drafted now in case the prices of fossil fuels 
skyrocket and there is an immediate demand for solar energy retrofits. Such model 
statutes should be kept on the shelf, however, until needed. They should be 
constantly reviewed in light of technological breakthroughs.

For new subdivisions, malls, and industrial parks, state laws should be passed 
to encourage or mandate the use of covenants to protect the sunrights of all 
property owners. Such restrictive covenants will leave a few gaps: houses on the 
edge of one subdivision and bordering on another would not be protected, nor would 
custom-built individual homes (a very small part of the market). Some factories 
and commercial structures would also escape the net.

All of these gaps, however, could be filled by good land use planning. The 
federal government could encourage states to institute energy-conserving land use 
plans that also facilitate solar heating and cooling.

The direct federal role is, therefore, nonexistent. Pursestring persuasion is 
perhaps the only realistic option, combined, of course, with research and 
educational programs. It should be up to states and localities to choose and enact
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model laws that meet the special needs of their geographic regions. The following 
actions should be taken in all states, with technical assistance from the federal
government:

1. Require that new developments include provisions for sun 
rights. This can be done with restrictive covenants, height 
restrictions, or other traditional land use controls and will be 
described in detail in a study to be done for HUD. Since solar 
energy is likely to be much more economic for new buildings 
than for existing ones, this approach alone could significantly 
mitigate the problem.

2. Review the economics of using solar energy in existing 
buildings in different regions. This will depend on local fuel 
costs, insolation intensities, heating needs, and the 
characteristics of the buildings. Since in some areas of the 
country solar energy is not likely to be competitive for at least 
10 years, comprehensive legal protection may be premature.

3. Where solar technologies are found to be economically 
competitive in the near future, determine whether shading is a 
problem by using aerial photographs and by educating 
homeowners to inspect their own situations. At least two 
communities have used this approach and found that shading is 
not a significant problem in residential areas.

Where solar is economic for existing buildings and shading problems are also found
to occur frequently, several steps should be taken:

1. Confirm the right of individual property owners to negotiate 
easements to light and air. This has already been done in 
Colorado. States could also facilitate the process by creating 
a simplified form and recording procedure to eliminate the 
expense created by involving lawyers.

2. Restrict new vegetation that would shade an existing solar 
collector. This rule might be modified to apply only to roof­
top collectors or to allow for arbitration where the plant 
grower can demonstrate that his needs could be easily 
accomodated.

3. Add solar energy impacts to the list of factors to be 
considered in comprehensive plans and applications for building 
permits. This would ensure that potential conflicts with solar 
energy use are considered when applications are made for 
rezoning or building renovation, without necessarily specifying 
the resolution of particular problems.

The above procedures should be adequate to protect access to the sun for the vast 
majority of solar users. However, in some cases additional measures may still be 
necessary, e.g., where the owner of property adjoining a solar collector refuses to



be accomodating out of spite. At least two approaches to help the solar user in
such circumstances are currently justifiable:

1. Adoption of a legislative declaration that solar energy 
utilization serves a strong public purpose could benefit the 
solar user in any litigation. More specifically, the legislature 
could specify a preference for solar users in a limited set of 
situations where the competing use clearly serves a lesser 
public interest. For example, interference with the operation 
of a solar collector by a "spite fence" or decorative addition 
could be declared a public nuisance.

2. In established, residential neighborhoods where significant 
changes in land use are unlikely in the near future, use of a 
roof-top collector might be accorded a guaranteed right to sun 
over neighboring proerty. This should be accomplished through 
a public zoning process and preferably a referendum to 
guarantee acceptance by the affected property owners. 
Otherwise, protracted legal battles could create uncertainty 
equal to that in existence prior to the legislation.
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2

BUILDING CODES

Summary
Although building codes have not yet been serious barriers to solar heating 

and cooling, the typical building code provisions for testing and approval of new 
materials and systems are serious potential barriers. Other miscellaneous code 
provisions pose less significant problems.

This finding comes from our reading of the three most widely adopted model 
building codes and their companion model mechanical codes. These model codes 
themselves have potential for fragmenting markets and introducing uncertainty, 
delay, and expense in processing permit applications. Locally adopted codes based 
on model codes, as well as locally written codes, are even more likely to have such 
potential. Because o/ this, and because our recommendations do not depend on the 
vagaries of local codes, we have not examined local codes.

Our proposed solution calls for programs to encourage the passage of state 
(or local) legislation that would result in adoption of the evolving standards for 
solar systems, and listings by the federal government initially and by the private 
sector eventually, to help put solar systems on the same footing as competing 
systems.

Introduction
A building code is a set of regulations relating to building construction that 

defines terms, sets standards for materials and equipment, tells how materials and 
equipment may and may not be put together, and provides for enforcement through 
permits, inspections, etc. The definition provisions can be critically important.
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For example, "height" may not include heating, ventilating, and air conditioning 
equipment on the roof, and "heating appliance" may not include equipment that 
does not burn fuel or use electricity to produce heat. Definitions may also 
determine who may install something; for example, certified plumbers may be 
required to do all "plumbing" work.

The standards provisions are generally of two types. Specification standards 
specify what kinds of materials and equipment may be used, and how. For example, 
glass for a particular purpose must be tempered and 1/8 inch thick, all gas water 
heaters must be AGA-approved, or so many nails of a certain kind and size must be 
used in wood frame construction. Performance standards, on the other hand, 
merely spell out what the particular part of a structure must be able to do. For 
example, certain walls must have a fire resistance rating of one hour. 
Specification standards are easier to administer, but are inflexible. Performance 
standards are flexible and allow for innovation, but also require more trained 
personnel, time, and money to administer.

The enforcement (administrative) provisions of a code are also very 
important. Before any construction (including not only new construction, but 
alterations and all but minor repairs to existing buildings), a building permit must 
generally be obtained. Before granting the permit, a building official will decide 
whether the details in the plan submitted conform to code requirements. If the 
plan only calls for materials, equipment, and methods that are specifically provided 
for in code specifications standards, approval is routine. If the plan calls for 
innovative materials or systems, however, the building official has the discretion to 
approve or disapprove the plans, or require testing and submission of evidence that 
the construction proposed is in no way inferior to the traditional construction 
provided for in the code. This takes more time and costs more than the routine 
procedure, and approval is not assured. The building official may permit 
alternative materials, equipment, or methods that are as good as those specified in 
the code, but he is not bound to do so.

Our review of the literature revealed the frequent assumption that because
there is no specific provision for solar heating and cooling systems in building
codes, there is no barrier in the codes.* Steven Rivkin has said that "rather than

serving as a retardant, existing building codes have no bearing at all on the
2development of solar systems." Rivkin's statement seems contrary to his
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description in The Building Code Burden of the difficulties in adopting innovations.
For example, plastic pipe for waste drains and plumbing vents is a much less radical
innovation than a solar system. It can easily be shown to be the equal of the cast-
iron pipe it is offered to replace for these purposes. Plastic pipe has been adopted
by builders wherever permitted because it is cheaper to buy and install; but
plumbers and cast-iron pipe producers have resisted its use for this very reason.
The pressure of labor organizations and cast-iron pipe producers has made the

4
widespread adoption of this innovation slow and difficult.

We suggest that building codes may not yet be seen as a barrier to solar 
equipment because solar systems in general have not been economically 
competitive with the usual fuel-burning and electric equipment, and have not 
substantially threatened labor. (See the discussion of labor jurisdiction problems in 
the chapter on labor.) If the channels for manufacturing, marketing, and 
installation of solar equipment turn out to be the same as for currently used 
heating and cooling systems, less resistance may be encountered than with other 
innovations. We have no reason to assume, though, that solar systems will be so 
fortunate.

In the sections that follow we show how three model codes may be 
significant barriers to widespread use of solar heating and cooling. These codes 
are: (1) the Basic Building Code of the Building Officials and Code Administrators, 
International (BOCA), found mostly in the East and Midwest; (2) the Uniform 
Building Code of the International Conference of Building Officials (ICBO), found 
mostly in the West; and (3) the Standard Building Code of the Southern Building 
Codes Conference (SBCC), found mostly in the South. According to a 1970 survey 
by Field and Ventre of local building departments, 63 percent of the 919 cities 
reporting had adopted one of these three model codes if they had a building code at

g

all. Since then, a few states have adopted versions of one of these three codes as 
state-wide mandatory building codes (Idaho, Indiana, Massachusetts, Minnesota, 
Montana, New Jersey, New Mexico, Oregon, and Washington). Hence it is 
reasonable to study these codes as representative of building codes generally. 
Locally written codes would probably be less flexible and present equal or greater 
barriers to solar systems. The codes will be discussed in the order given above.
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BOCA Basic Building Code
The BOCA Basic Building Code has been adopted, often with some local 

revision, in many cities and counties of the densely populated northeastern and 
north central states, and in several states as mandatory statewide codes 
(Connecticut, Michigan, Virginia, and New Jersey). The Maryland state government 
recommends that local governments within the state adopt this code by reference.g
Massachusetts has adopted a state-written code patterned on the BOCA code. In
Field and Ventre's 1970 survey, 60 percent of northeastern and north central cities

9
reporting said they used this code.

For our analysis, we used the BOCA Basic Building Code, 6th edition, 1975, 
and accompanying mechanical code and plumbing code. Although many 
jurisdictions will have adopted earlier editions, it seems unlikely that enough 
changes affecting solar energy systems have occurred to justify a search through 
earlier editions. Three broad types of code provision are discussed: administrative 
provisions (found in article 1); mechanical equipment provisions (found in articles 11 
and 18, and by reference in the BOCA Basic Mechanical Code); and structural, 
materials, and design requirements (found throughout the rest of the code).

Administrative provisions. The BOCA Basic Building Code applies to all 
building construction, alterations, additions, etc., except as is otherwise 
specifically provided (§§ 100.2 and 101.1). The purpose of the code is to insure public 
safety, health, and welfare, insofar as they are affected by building construction: 
structural strength, adequate exits, sanitary equipment, light and ventilation, fire 
safety, and the like are covered by the code (§ 100.4).

Building officials not only may require what is specifically called for in the 
code, but also determine, on a case-by-case basis, any additional requirements 
essential for structural, fire, or sanitary safety not covered by the code (§ 101.3). 
Building officials may also adopt regulations to interpret and implement code 
provisions and designate requirements applicable because of local climatic or other 
conditions (§ 109.1).^ Building officials must promulgate regulations for the use of 

"new materials" consistent with the code and with accepted engineering practice 
(§ 108.6).^ Accepted engineering practice is defined as what conforms to accepted 

principles, tests, or standards of nationally recognized technical or scientific 
authorities (§ 201.0). When specific code provisions or approved rules do not cover
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a matter, accepted engineering practice is a set of regulations, specifications, and 
standards listed in code appendices (appendices B and C). These are specific 
standards of the American National Standards Institute (ANSI), the American 
Society of Mechanical Engineers (ASME), the National Fire Prevention Association 
(NFiPA), the American Society for Testing Materials (ASTM), etc., as well as 
BOCA's Basic Mechanical Code and Basic Plumbing Code (see § 109.2).

Because, as will be shown, there is no set of specific requirements for solar
heating and cooling systems in the building code, mechanical code, or plumbing
code; nor nationally recognized standards adopted by reference; solar systems are
subject to the full range of local building officials' discretionary powers. The
power to determine special requirements for structural, fire, or sanitary safety

12may be of limited applicability to solar systems.
The powers to make rules to secure the broad purpose of the code, and to 

designate requirements because of local climate or other conditions, should enable 
building officials to enact any rules they desire for solar systems (subject, of 
course, to judicial review). The rules promulgated by a building official could 
promote adoption of solar systems, or make them too uneconomic to consider. 
They could vary with time and place, introducing uncertainty, fragmenting the 
market, and seriously impeding the widespread adoption of solar systems.

The power to determine rules for the use of new materials appears more 
limited, and may encourage standards for solar systems comparable to those for 
other heating and cooling systems. It could be used to require, for example, that 
all equipment meet nationally recognized standards and bear seals of an accredited 
authoritative agency, once such standards and agency have been established. Until 
then, equipment could be required to meet tests analogous to those for 
conventional systems. (This is discussed further in the section on mechanical 
provisions.) Absent national standards, however, the required tests are likely to 
vary greatly with time and place. Even if nationally recognized standards are not 
specifically adopted by reference, the mere existence of national standards would 
probably not only be persuasive to local building officials or boards of appeal, but 
also to the judges who would review decisions to deny permits.

Under the BOCA code, building officials have still another discretionary 
power. When there are practical difficulties in carrying out structural or 
mechanical provisions of the code or approved regulations, building officials may
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vary or modify the provisions for the particular case if the spirit of the law is 
observed and safety is assured (§ 110.0). If an application is refused, the applicant 
for a building permit for a solar system could appeal to a board of appeals, arguing 
that the proposed solar system is as good or better than the conventional system it 
would replace or supplement (§127.1). The applicant could also argue that the 
provisions of the code for heating and cooling systems do not fully apply, an 
argument developed below. If this appeal fails, there is provision for court review 
(§ 127.6). Nevertheless, a modification and appeals procedure is not a satisfactory 
alternative to clear advance notice of requirements for solar systems. At least, 
this procedure cannot impose requirements more stringent than those already in the 
code and approved rules.

Unfortunately, the effect of the broad discretion given building officials, 
together with a lack of clear provision for solar systems, produces considerable 
room for uncertainty and fragmentation of markets even under these model 
provisions. Variations from the model provisions adopted by local legislatures can 
aggravate this.

Mechanical provisions. These provisions of the BOCA code are not 
specifically applicable to solar heating and cooling systems (at least to the 
specifically solar parts of these systems; blowers and the like are covered). Even 
when mechanical equipment (heating, air-conditioning, or ventilating equipment) is 
explicitly covered by the code, or under the approved regulations, the equipment 
may not be installed without a certificate of approval (§ 103.1). This clearly implies 
that building officials may issue regulations to cover equipment overlooked by the 
code. Any equipment for which provision is made, or the installation of which is 
regulated, may not be installed or altered without a permit (§ 113.1).

Article 11 controls the construction, inspection, and maintenance of all 
heating, blower, and exhaust systems with respect to structural strength, fire 
safety, and operation (§ 1100.1). Such systems and equipment constructed, installed, 
and maintained in accord with the BOCA Basic Mechanical Code are acceptable 
(the mechanical code is the accepted engineering practice; § 1100.2). Plans and 
specifications for the installation of a heating appliance, or of a heating, blower, or 
exhaust system, must be submitted to the building official and a permit secured 
before work is begun (§ 1101.1). A heating appliance is "any device designed or 
constructed for the generation of heat from solid, liquid or gaseous fuel or
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electricity" (§ 201.0). Heating system is not defined, but the mechanical code does 
define central warm air heating system as "a heating system consisting of an air 
heating appliance . . ." and defines a forced air heating system and gravity heating 
system in terms of a central warm air heating system (§ M-201.0). (Mechanical 
code sections begin with M- and plumbing code sections begin with P-; the building 
code sections have no letter prefix.) Boiler is defined in both the building code and 
the mechanical code as "a closed heating appliance intended to supply hot water or 
steam for space heating . . ." (§§ 201.0 and M-201.0). Clearly, this building code 
contemplates a fuel-fired or electric system, not a solar system. Article 11 has 
requirements for inspections, tests, boiler rooms, gas- and oil-burning equipment, 
etc., but ultimately they all relate to heating appliances.

In the absence of provision in the building code itself, we may seek 
provisions in the mechanical code for solar heating systems. The design and 
installation of all mechanical systems must comply with the mechanical code. 
Mechanical systems include heating systems, ventilating systems, cooling systems, 
steam and hot water heating systems, etc. (§ M-100.1). Plumbing systems, 
sometimes referred to as mechanical systems, are not covered by this code (§ M- 
100.2).13

The purpose of the mechanical code is to establish minimum performance 
standards, implemented by specific requirements, to protect the public from 
inadequate, defective, or unsafe installations (§ M-101.1). In line with this purpose, 
building officials may approve alternative systems to those specifically prescribed, 
if they find proposed designs are satisfactory and comply with the code's intent, 
and that the materials, methods, and work offered are at least the equivalent of 
that prescribed in quality, strength, effectiveness, fire resistance, durability, and 
safety (§ M-120.1). Note that these requirements go beyond mere considerations of 
safety to consumer protection. Carrying the burden of showing durability, quality, 
and effectiveness equivalent to, say, a gas heater or electric air-conditioner could 
be difficult or even impossible because of the lack of data on solar systems. 
Building officials might reasonably deny building permits solely because the short­
term warranties on systems indicate that manufacturers themselves lack 
confidence in the systems' durability. In light of the high first cost and lengthy
payback period for solar systems, building officials could even require, and courts

14could well uphold, longer lifetimes and warranties than for conventional systems.
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Building officials must require that sufficient evidence be submitted to 
substantiate any claims made regarding alternative system's use; they may accept 
authenticated reports from BOCA or other recognized authoritative sources on 
proposed new materials and systems (§ M-120.1). Recognized authoritative source is 
not defined, but the intent is probably much the same as in references to nationally 
recognized testing or inspection agency. This latter term means an agency 
acceptable to the authorities having jurisdiction, that provides uniform testing and 
examination procedures under established standards, is properly organized, 
equipped, and qualified for testing, and has a follow-up inspection service (§ M- 
201.0). Examples are Underwriters' Laboratories, Inc. (ULI) and the American Gas 
Association (AGA). The lack of nationally recognized standards and a nationally 
recognized testing or inspection agency is a clear disadvantage for solar heating 
and cooling sysems under this code.

Under the mechanical code, all warm air heating, ventilating, and air- 
conditioning equipment and appurtenances must be of an approved type (§ M-300.3). 
All blowers and fans must bear the label of a nationally recognized testing or 
inspection agency (§ M-318.1). Article 3 of the mechanical code has various 
requirements for furnace locations (a furnace is "a completely self-contained fuel- 
fired heating unit. . . ." § M-201.0), appliances on roofs, etc. As with article 11 of 
the building code, these contemplate conventional, nonsolar equipment. Article 4 
of the mechanical code has various requirements for boilers and steam and hot 
water heating systems, also contemplating nonsolar equipment. Presumably, 
building officials would apply requirements for piping (such as use of approved 
materials at the temperatures and pressure intended, conforming to standards 
listed in appendix C). This should create no problems for solar systems, since they 
operate at lower temperature and pressures than conventional systems.

Cooling equipment is subject to article 18 of the building code and article 8 
of the mechanical code. The mechanical code's provisions do not apply to the use 
of water or air as a refrigerant (§ M-800.1). This means that low-technology 
systems using nocturnal heat radiation, cool night air, evaporative systems, etc. are 
not covered. The testing and approval procedures for alternative systems would 
therefore apply. For high-technology systems using solar collector heat with an 
absorption refrigeration system, the provisions would apply to the refrigeration 
part of the system. Since such equipment is the same as for conventional systems,
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solar cooling systems should be under no disadvantage. The strictly solar part of a 
high-technology system would have to meet the testing and approval procedures for 
alternative systems.

We find then that the mechanical provisions of the BOCA Basic Building 
Code and Basic Mechanical Code do not specifically apply to solar systems (or at 
least to their uniquely solar parts like collectors and storage units). Solar systems 
are therefore at a potential disadvantage to conventional systems, which have 
nationally recognized standards and certification agencies.

Miscellaneous provisions. This is the area in the model code most likely to 
be amended by adopting jurisdictions to meet local conditions. While reading the 
following, it should be kept in mind that local requirements could vary 
considerably.

Height regulations are sometimes mentioned as a potential problem for 
rooftop collectors. This code does regulate building heights (§ 305), but height is 
measured from the grade to the top of the highest roof beams of a flat roof, or to 
the mean level of the highest gable or slope of a hip roof (§ 201.0). Evidently, this 
code does not pose a height-regulation problem for rooftop collectors. Zoning laws, 
however, also limit height of structures and may apply to what is mounted on the 
roof.

Roof slope is not regulated, but the overhang of roof eaves is limited to 
three feet (§ 311.2). There are similar limitations on awnings (§ 313.2). This may be 
a problem for some passive designs in which large southern windows are to collect 
heat in winter but be shaded in summer. However, a building official would 
probably approve a modification (under § 110.1).

An unrealistically high demand may be put on solar systems by lighting, 
ventilating, heating, and cooling requirements (72 degrees in winter and 78 degrees 
in summer, assuming outside temperatures given in the ASHRAE Handbook of 
Fundamentals, adopted as a standard by reference in section M-108.1). The smaller 
the system loads are, the more competitive solar systems can be, since solar 
systems require high first costs relative to conventional systems. The code 
provides standards of natural light (§ 502.1) and natural ventilation (§ 503.1) that 
may be satisfied by openable windows of specified size relative to room area 
(§ 506.2) or by alternative devices (§ 506.4) or by artificial light and ventilation 
(§§ 504.0 and 514.0). The result of these provisions is to increase heat losses or
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gains through window glass, increase infiltration losses through cracks, or require
mechanical systems to bring in outside air. These all increase the loads on heating
and cooling systems and hence boost the first costs of a solar system. The
importance of this is recognized in the current efforts to develop more energy
conserving building standards, such as ASHRAE Standard 90-75, which would

15greatly reduce average required heating and cooling loads.
Solar collectors pose several possible problems, depending on how they are 

to be used: on a roof; as roofing or the roof; as a wall or a wall veneer; as a 
separate structure on the ground; or as an awning, either supported from the ground 
or not. Safe support is of course required (§ 701.1). Whenever there is reason to 
question safety for the intended occupancy or use of any structure, the building 
official may require a load test or accept certified reports of such tests from 
accredited testing authorities (§ 701.3). As there is no nationally recognized 
standard or accredited testing authority for solar systems, the building official 
could impose costly and time-consuming tests. The applicant would have to pay for 
these tests.

Solar collectors and storage units that are preassembled or shipped in knock­
down form for assembly at the site would be treated as prefabricated subassemblies 
under this code (§ 1900.1). Prefabricated subassemblies are subject to the same 
kinds of rules for approved materials and methods (§ 1900.2), and for new materials 
tests and evaluation (§ 1900.3), but the rules go even further. When reliable 
experience records are lacking, building officials may require accelerated tests of 
prefabricated subassemblies to determine durability, weather tightness, and 
weather resistance, or accept certified reports of approved and recognized testing 
authorities (§ 1907.3). When not available from existing authoritative test data, 
building officials may also require comparative tests of traditional standard 
construction (§ 1907.4). This could mean, for example, side-by-side testing of a 
traditional roof versus a solar-collector roof, a most costly testing procedure.

ICBO Uniform Building Code
The ICBO Uniform Building Code has been widely adopted, with local or

state amendments, in cities and counties of the West and Midwest, and as a
mandatory statewide code in several states (Alaska, Idaho, Indiana, Minnesota,

16Montana, New Mexico, Oregon, and Washington). According to Field and Ventre's
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survey, model codes are most evident in the West and South, and 92 percent of 244
17western cities responding said they use ICBO's Uniform Building Code.

For our analysis, we used the 1976 edition and accompanying mechanical and 
18plumbing codes. As with the BOCA code, many jurisdictions will have adopted 

earlier editions (the 1973 edition in particular), but the latest edition indicates 
changes since 1973, and they do not make any difference for our purposes.

Administrative provisions. The ICBO code's purpose (§ 102) and scope (§§ 103 
and 104) are much the same as BOCA's. But unlike the BOCA code, the ICBO code 
does not grant building officials the power to impose special requirements on a 
case-by-case basis or to adopt regulations to supplement the code. In other words, 
building officials have less discretion to impose local and different requirements. 
The provisions for testing and approval of alternative materials and methods alone, 
however, raise nearly as high a potential barrier. Building officials may approve 
any alternative if they find that the proposed design is satisfactory and complies 
with general design and structural strength requirements (loads on roofs, floors, 
etc., chapter 23), and that the material, method, or work offered is at least the 
equivalent of that prescribed in quality, strength, effectiveness, fire resistance, 
durability, and safety (§ 106). As with the BOCA code, the concern reaches beyond 
safety to consumer protection. Building officials must require sufficient proof for 
any claims made regarding the alternative's use (§ 106) and when there is 
insufficient evidence to show code compliance or to substantiate claims for 
alternative materials or methods, building officials may require tests by an 
approved agency at the expense of the owner (§ 107). If no appropriate test 
methods are specified, building officials determine the test procedure.

The ICBO code also creates a five-member board of appeals to determine 
the suitability of alternative materials and methods (§ 204). Although this is not 
spelled out, an applicant for a permit that is denied, or other aggrieved party, may 
presumably appeal to this board.

Building officials do not appear to have the power to grant modifications, 
since permits presuming to give authority to violate or cancel provisions of the 
code are invalid except to the extent that the work or usj authorized is lawful 
(§ 302(c)).

Despite differences from the BOCA code, the ICBO code's administrative 
provisions may also encourage market fragmentation, uncertainty, delay, and added 
expense where solar systems are not specifically covered in the mechanical 
provisions.
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Mechanical provisions. Uniike the BOCA code, the ICBO code itself has no
provisions for mechanical equipment, except for requiring that the habitable rooms
in residences have heating capable of maintaining 70 degrees at three feet above
the floor (§§ 1311 and 1410). In the chapters dealing with the various kinds of 

19occupancies, there are provisions for "special hazards" requiring chimneys and 
heating apparatus to conform to the Uniform Mechanical Code.

The Uniform Mechanical Code covers heating, ventilating, cooling, and
refrigerating systems (§ M-103). (The ICBO codes themselves do not use the M- and
P-prefixes like the BOCA codes, but this abbreviated citation has been adopted
here.) As with the BOCA code, various national standards are adopted (§ M-103).
There are provisions for alternative materials and methods (§ M-105) and a board of
appeals (§ M-203) that are essentially the same as those in the Uniform Building
Code (§§106 and 204). Heating, ventilating, and cooling appliances must be
approved by building officials for safe use or comply with applicable nationally
recognized standards as determined by an approved testing agency. Every installer
must show that an appliance is constructed in conformity with the mechanical
code's requirements. The label of an approved testing agency that is attached to
the appliance is acceptable proof (§ M-502). Absent such a label, the procedures
for testing and approval would apply. The provisions in this mechanical code are
keyed to listing with an approved testing agency and installation must conform to
the conditions of listing (§ M-504), and they assume the appliance either consumes
fuel or electricity (see, e.g., section M-507 labeling requirements). Under this
mechanical code, too, the lack of nationally recognized standards and an approved
testing agency to certify compliance and provide listing and labels is a serious

20liability for solar heating and cooling systems.
Miscellaneous provisions. There are quite a few variations here from the 

BOCA code. Similarly, we would expect more variation among adopting 
jurisdictions, due to amendments.

As with the BOCA code, "height" is defined in terms of the roof, which 
would ignore solar equipment on the roof (§ 409). But the ICBO code limits the 
aggregate area of all penthouses and other roof structures to one-third of the area 
of the supporting roof (§ 3601(b)). It is not clear whether solar collectors would be 
considered roof structures, but examples given (towers, spires, and radio masts, 
§ 3602) suggest that they would. On the other hand, roof structures are supposed to
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be constructed with walls, floors, and roof (§ 3601(d)), which would hardly apply to, 
say, a radio mast. We expect that this one-third limitation would not apply. If the 
limitation does apply, building officials have no power under this code to grant a 
modification.

A roof must be sloped enough to assure drainage of water, but there is no 
limitation on slope (§ 2305(f)). Roof overhangs are limited to a percentage of yard 
width (§§ 504 and 1306(d)) and awnings are similarly limited (§ 4506). This may 
hinder some passive designs. Awnings must be collapsible, which would probably 
rule out mounting collectors on them (§ 4506(b)).

There are lighting and ventilation requirements (§§ 605, 705, etc. through 
1405) for each occupancy, and minimum heating requirements of 70 degrees three 
feet off the floor in habitable rooms of residential occupancies (§§ 1311 and 1405). 
These requirements are higher than necessary for health and comfort, and may 
make solar equipment somewhat less competitive.

The ICBO code sets minimum load strengths applicable to collectors used as 
roofs or walls, or mounted on roofs or walls (chapter 23). Unlike the BOCA code, 
there is no provision for special load tests, but the general testing and approval 
procedures would be applied to collectors on roofs or as wall veneers. 
Prefabricated construction rules apply only to structural units that have been built 
up or assembled prior to incorporation in the building, (§ 5001(c)). Under these 
rules, collectors to be used as roofs or walls could be tested for durability and 
weather resistance (§ 5003).

Such miscellaneous requirements as these do not appear to be particularly 
serious barriers, especially when compared to potential testing and approval 
problems generally.

SBCC Standard Building Code
The SBCC Standard Building Code has been widely adopted in southern cities

21and counties. Ii has not been adopted anywhere as a mandatory statewide code.
According to Field and Ventre's survey, 56 percent of southern cities responding

22said they used this code.
For our analysis, we used the 1976 edition of the building code and 

accompanying mechanical and plumbing codes.
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Administrative provisions. The SBCC code has administrative provisions 
very similar to those of the BOCA code. Its statement of purpose (§ 101.2) and 
scope (§§ 101.3 and 101.4) are much the same. As under the BOCA code, building 
officials may set requirements for strength, stability, safety, or health for 
situations not specifically covered (§ 103.5). Likewise, alternative materials and 
methods may be authorized by the building official. The alternative must be shown 
to be at least the equivalent of that prescribed in quality, strength, effectiveness, 
fire-resistance, durability, and safety (§ 103.6). Building officials may require tests 
at the expense of the applicant by an approved agency (§ 104). Building officials' 
actions are subject to review by a board of adjustments and appeals (§§ 111-113). 
Building officials do not, however, have the rulemaking power of officials under the 
BOCA code. The board of adjustments and appeals (instead of the building official, 
as under the BOCA code) may vary the application of any provision to any 
particular case when the enforcement of the provision would do a manifest 
injustice and be contrary to the spirit and purpose of the code or the public 
interest, or when the building official's interpretation should be modified or 
reversed (§ 113.1(a)). Thus, there is some possibility for relaxing the code's rules, 
but only after the delay involved in an appeal.

Mechanical provisions. As with the other codes, the SBCC code adopts its 
companion mechanical code for heating, ventilating, and cooling equipment (§ 801.1) 
and plumbing code for "plumbing" (§ 808). There is an additional Standard Gas 
Code for installation of consumer gas piping and gas appliances. As with the other 
codes, solar systems are not specifically mentioned or provided for, and there are 
the usual provisions for testing and approval of equipment not specifically approved 
by the code. The lack of generally recognized standards and testing procedures, 
along with a lack of listing, may cause the same fragmentation, uncertainty, delay, 
and expense that are described above.

Miscellaneous provisions. The SBCC code also includes various provisions 
that might be considered minor barriers. For example, as a variant from the other 
codes, the SBCC code states that when the aggregate area of all roof structures 
exceeds one-third of the roof area, the building's height is measured to the top of 
the highest roof structure (§ 402.2(a)). These miscellaneous provisions would have 
to be kept in mind while designing a building, but would probably have no great 
impact on use of solar equipment.
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Sum n~-ary and suggested solution
Testing and approval procedures. Solar heating and cooling are not 

specifically provided for in these model codes, nor, presumably, in the thousands of 
local codes based on, or similar to, them. Thus, solar systems are vulnerable to 
testing and approval requirements that could vary greatly with time and place. 
These local varying requirements, if applied strictly, could make solar systems less 
competitive than conventional systems due to the uncertainty, delay, and expense 
in processing permit applications. They could easily fragment a potential national 
market into hundreds or thousands of small markets, or result in unnecessarily 
expensive products designed to meet the strictest standards found anywhere.

The best long-term solution to this problem would be nationally recognized 
standards and testing procedures for solar heating and cooling systems and a 
nationally recognized accreditation agency to certify compliance with these 
standards and grant listings. These standards should be adopted by reference in all 
local and state building codes, and listings should be accepted as sufficient proof of 
code approval if the equipment is installed in compliance with the conditions given 
in the listing. This would merely put solar heating and cooling systems on the same 
footing as gas and electric systems.

While this is already a long-term goal of the solar heating and cooling 
demonstration program, nationally recognized standards and a nationally 
recognized testing and listing agency are years in the future. The question thus 
arises of what might be done in the meantime.

A feasible short-run policy is to adopt the evolving federal standards and 
test procedures for solar systems, components, and materials. Federal legislation 
could make the standards mandatory nationwide; or could make adoption of the 
federal standards by states voluntary, but with incentives to make state adoption 
likely. Alternatively, legislation could be left to the states (they could adopt the 
federal standards on their own, as a few already have).

The great advantage of the first of these options is that it would quickly 
result in uniform nationwide standards. Although definitive standards for solar 
systems have not been developed, the interim criteria for residential and 
commercial solar systems, the intermediate minimum property standards for solar 
heating and domestic hot water systems, and test procedures developed by the NBS
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are clearly the best currently available set of standards for solar systems. The 
federal enactment of such building standards, although it has not been done before, 
would certainly be sustained by the courts as, within the broad powers of Congress 
to regulate commerce (see the chapter on mandatory installation). Opposition to 
such precedent-setting legislation (even in so limited a field as solar standards) 
might be overwhelming. Nonetheless, the feasibility and desirability of doing this 
as opposed to the alternatives is worthy of serious study.

The other option of leaving the states the power to decide whether to adopt 
the federal standards, either with or without incentives to do so, would probably 
have less opposition. This alternative would not, however, necessarily yield 
national uniformity. Considering the still developing nature of the current federal 
standards, the most reasonable approach appears to be to encourage state 
legislation to adopt the interim standards pending the development of the definitive 
standards, with incentives to make adoption as broad as possible. This could permit 
the states to adapt the standards to local conditions where justified, but with 
federal review to assure the reasonableness of the local variations.

A new Minnesota law requires a state agency to promulgate standards for
solar systems based on the interim criteria, and to update them as later federal

24standards are developed, or as new technology becomes available. This law 
effectively adopts the latest federal standards. To protect against attack on 
grounds of unconstitutional delegation of powers to the federal government (to 
legislate in an area of state responsibility), the Minnesota law has the state 
administrative agency adopt the new versions of federal standards as they develop. 
This mechanism also facilitates changes in response to new technologies that might 
be unreflected in the federal standards. "Reasonable conformance" language would 
allow for some leeway to adapt to local conditions. Model legislation could be 
written along such lines and also provide for the adoption of industry's consensus 
standards once they are developed. It would be best for the federal government to 
do this by bringing together the model building codes organizations to develop the 
proposed legislation. This is being done now with the adaptation of ASHRAE 
Standard 90-75 for a model code. This would greatly enhance potential for prompt 
and widespread adoption. The use of rewards and penalties in a grants-in-aid 
program is another possible way to encourage adoption of such proposed legislation.

A vital issue, whichever alternative is chosen, is who should be responsible 
for certifying system and component compliance with the standards. Early

23
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experience with federal certification of systems for the HUD demonstration 
program proved unsatisfactory, and may lead to opposition to any federal 
certification program. Yet if systems are to be subject to a single set of standards, 
the government developing them is the most qualified to apply them for 
certification. The certification program could be made self-supporting. Testing 
for certification should be available to all, and certification should be frequently 
reviewed (especially when standards are changed). The federal government, 
however, has not generally wished to pass on the relative merits of one commercial 
product versus another, which certification inevitably involves. A study should be 
made of whether federal, state, or private certification is most feasible and 
desirable.

Miscellaneous provisions. Although testing and approval procedures appear 
to be the most important barrier in building codes, miscellaneous building code 
provisions could pose problems for some active and passive solar designs. Some 
examples have already been suggested; the local variants of codes are likely to 
produce many others. Even before the development of definitive standards and 
certification of solar systems, the federal government could support a cooperative 
effort by model building codes organizations to seek out and revise provisions that 
unreasonably discourage solar systems. To avoid duplication of effort it may be 
desirable to wait for the final definition of standards before beginning this effort.

A suggested statute has been drafted to encourage use of cost-effective
solar systems by requiring state and local governments to revise present building 

25codes. This proposal would require an appropriate state agency, and every 
locality, to ascertain whether their building regulations unreasonably impede the 
installation and use of solar systems. If they do, the agency would have to alter 
them or recommend changes to the appropriate legislature. The state agency 
would have to promulgate standards for certification of solar systems, certify 
systems on petition for review, promulgate standards for building codes, and, if 
localities fail to revise their building codes, to administer regulations for them. 
Unfortunately, although systems are to "satisfy prevailing technical performance 
criteria" as well as be cost-effective, there is no specific reference in this proposed 
legislation to evolving federal standards and developing consensus standards. If this 
proposal were revised to refer to those standards as the basis for the state 
standards, it would be a useful addition to the proposal outlined in the preceding
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section. As much as possible, a nationally consistent set of standards should be 
encouraged.

An additional proposal in this suggested statute would allow citizens to 
petition the state agency or locality for exemptions from building code provisions 
if: (1) the solar system is certified by an engineer or architect as being cost- 
effective and substantially equivalent to code requirements; (2) the system is 
certified as being acceptable to the state agency; or (3) the system is certified as 
being acceptable to HUD. (This reference to HUD certification may, or may not, 
refer to the systems listing available from ERDA's Technical Information Center. 
The reference should be made clearer.) Even when exemptions are granted, the 
solar system as installed or operated must not constitute a private or public 
nuisance. This opportunity to petition the state agency, together with a right to 
appeal directly to the state agency for a hearing when a permit is denied locally 
would encourage at least statewide consistency. This proposal merits support, 
although the burden imposed on the applicant would probably discourage all but the 
most determined solar advocates.

Performance codes. There have been other suggestions for changes in
building codes that would promote innovation in general. Most notable is the

26proposal for performance-oriented building codes. Such codes could provide the
flexibility needed for solar systems. However, building code departments, which
would presumably administer the codes, are usually only funded for, and

27experienced in, administering straightforward specification codes. Even if the 
performance code only applied to solar systems, the limited capabilities of building 
officials might be overtaxed, and solar system builders would be left in the same 
disadvantageous situation relative to builders of familiar conventional systems.

For this reason, it makes sense to essentially integrate solar systems into 
the present specification-oriented codes by allowing listed systems to be used in 
accordance with their terms of listing. Unlisted systems would still have to be 
shown on a case-by-case basis to conform to the current standards. If the 
standards applied by the listing agency are performance-oriented, there need be no 
stifling of innovation in solar systems, components, or materials; yet local building 
officials would be able to do business as usual.

Building codes could also be used to provide incentives for solar systems, or 
even mandatory installation requirements under certain circumstances. With the
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possible exception of stricter standards for energy conservation in buildings (such 
as ASHRAE 90-75), there appears to be no need to provide incentives in building 
codes once the barriers are removed. Such incentives are better left to subsidies, 
loans, loan guarantees, property tax exemptions, or income tax deductions or 
credits.



APPENDIX

lAPMO's Uniform Solar Energy Code

This code is currently the only model code for solar heating and cooling 
systems from the model-code-generating organizations. Seeing the need for a 
uniform solar energy code for the thousands of Uniform Code jurisdictions, lAPMO 
(The International Association of Plumbing and Mechanical Officials) passed a 
resolution at the September 1975 Annual Business Conference to form a committee 
to draft a basic solar energy document. The first edition of the code was published 
in mid-1976. IAPMO adopted the code at the September 1976 Annual Business 
Conference. It was adopted without substantial amendment of the draft. IAPMO 
admits the imperfection of the code in its foreword, but offers it for adoption 
anyway. IAPMO urges users of the code to tell the association of any amendments 
they find necessary, so that uniformity can be maintained and other jurisdictions 
can benefit.

Although it was laudable of IAPMO to try to provide a model code for solar 
heating and cooling systems, we believe that this particular version should not be 
adopted at all. There are too many errors, omissions, and lack of particular 
standards. The most disappointing aspect of this effort, however, is that it is not 
keyed to the evolving federal standards and developing private-sector standards for 
solar heating and cooling systems, but goes off on a tangent of its own. Even for 
what it tries to do, it is seriously flawed. (For another criticism of this code see 
"Solar Energy Code: From Flaw to Law" and "IAPMO Publishes 'Uniform Solar 
Energy Code'," CRC 3 (No. 3. 1976): pages not numbered, a periodical by the 
American Institute of Architects Codes and Regulations Center.) A chapter-by­
chapter analysis follows.

The very title, Uniform Solar Energy Code, is unsuitable: This code only 
covers some aspects (mostly plumbing components) of the solar heating and cooling 
of buildings. It does not provide for photovoltaics, for example (beyond a definition 
in section 117(d)). But the sweeping definition of solar systems would include 
photovoltaics and other systems not provided for: "Solar System — As used in this 
Code, is any configuration of equipment and components to collect, convey, store
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and convert the sun's energy for a purpose" (emphasis added, § 120(f)). Even for 
solar heating and cooling, this code is not as comprehensive as the Intermediate 
Minimum Property Standards for Solar Heating and Domestic Hot Water Systems 
developed by the NBS for HUD. A more suitable name would have been "Uniform 
Solar Heating and Cooling Code." Even better, it could have taken the form of 
amendments to the Uniform Mechanical Code and Uniform Plumbing Code.

Chapter 1* defines terms used in the code. Some of its definitions are not 
very helpful. For example, absorption refrigeration is defined as a cooling system 
operated by a solar system (§ 102(b)). Does this mean that any solar-operated 
cooling system is an absorption system for purposes of the code, such as an electric 
air-conditioner operated on power from solar cells? (Surely it does not mean that a 
gas-fired absorption refrigeration system is a solar system.) Because the code is 
not keyed to the federal solar heating and cooling demonstration program, 
technologically simpler systems of solar cooling are ignored, such as nocturnal heat 
radiation. (See § 3(2) of the Solar Heating and Cooling Demonstration Act of 1974, 
Pub.L. 93-409.) There is no definition of tank (or storage tank), although this term 
is used repeatedly (e.g., §§ 20.6 and 601).

Chapter 2, on the quality of materials, is helpful because a table in it lists 
nationally recognized materials standards that would apply to many plumbing-type 
parts of a solar system. Standards cover pipes, valves, certain water heaters, 
tanks, pressure vessels, and a few miscellaneous components. They do not cover 
such important components as glass and plastic for glazing or aluminum for 
collectors. (This latter item may be just an oversight or it may reflect lobbying by 
the Copper Development Association, author of the appendix.) This chapter also

* The inconsistencies in labeling of chapters, sections, and paragraphs in this
code bear noting. According to the table of contents, the code consists of 
"Part One" and "Appendices." There is no part two. Although the first chapter is 
labeled "Part I," the second is labeled "Chapter 1," and the third, "Chapter 2," etc. 
The sections in part one are labeled "10.1" to "10.5" and "20.1" to "20.13." The 
sections in what are titled Chapters 1 through 9 are labeled "sec. 101" through 
"sec. 901," except that in chapter 2 they are lettered rather than numbered. 
Generally, paragraphs are labeled "(a)," "(b)," etc., but the paragraphs of sections 
20.3, 20.5, 20.6, 101, and 301 are not labeled at all. Section 402 begins with three 
unlabeled paragraphs, then has a fourth labeled "(a)" and a fifth "(b)." This makes 
citing paragraphs needlessly untidy: For example, "§ 301, second unlabeled
paragraph." There is no labeling of parts within the appendices, which make up half 
the code.
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provides approval procedures for alternative materials (especially paragraphs (e) 
through (j)).

Chapter 3 provides general requirements for plans and for certain aspects of 
installation, mostly piping and leak testing. When required, plans must be both 
prepared and certified by a registered professional engineer (§ 301, second 
unlabeled paragraph). It is not clear why architects could not do such work. This 
may just reflect the composition of the drafting committee, where engineers were 
represented but architects were not.

In existing buildings where solar installations are to be altered, repaired, or 
renovated, the code allows deviations from its provisions if necessary and first 
approved by the building official (§ 304). To permit approval of deviations by the 
building official is contrary to the usual practice under the uniform codes and 
seemingly inconsistent with the code's own provision that approval of any plans or 
specifications does not sanction any violation of the code (§ 20.5, seventh unlabeled 
paragraph). (Section 20.5 should, but does not, refer to section 304 as an exception, 
if that is what is intended.)

All welding must be done by approved welders and conform to unspecified, 
nationally recognized standards (§ 316(c)). There is no provision in this code, 
however, for the approval of a particular group to install solar systems generally. 
This is in contrast to lAPMO's Uniform Plumbing Code, which specifies approved 
plumbers for all plumbing work (§ P-2.2).

Chapter 4 provides more requirements for piping, including several 
provisions to avoid contamination of drinking water with water from solar system 
lines (§§ 401 and 402). The provisions of this chapter seem reasonable, except that 
use of PVC or other plastic pipe would require approval as an alternative material. 
(Section 403 permits use of copper, copper alloy, galvanized malleable iron, or 
galvanized steel pipes.)

Chapter 5 has similarly reasonable provisions for joints and connections.
Chapter 6 provides for tanks. This chapter refers to storage tanks, heat 

exchanger tanks, prefabricated tanks, gravity tanks, concrete tanks, metal tanks, 
and expansion tanks (open expansion tanks and airtight or closed type tanks). 
Unfortunately, these terms are not defined. Storage or heat exchange tanks must 
be constructed in accord with unspecified nationally recognized standards that are 
approved by the building official (§ 601(a)(4)). Tank covers must be capable of
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supporting an earth load of at least 300 pounds per square foot, unless buried more 
than three feet deep (§ 601(a)(6)). This seems to apply even if tanks are not buried. 
All devices attached to or within a tank must be accessible for repair and 
replacement (§ 601(a)(7)). Accessible is defined as having access, but this may first 
require the removal of an access panel, door, or other obstruction (§ 102(d)). Unless 
several feet of earth is the equivalent of an access panel or door under this code, 
this implies that a buried tank may not have any devices (not even pipes!) 
connected to it.

Chapter 7 provides for collectors in just over a single page. One remarkable 
provision requires collectors to be located to take advantage of the sun (§ 702(b)). 
Such a superfluous provision is of little help and invites ridicule. This chapter sets 
out several unspecific requirements which would baffle rather than guide designers 
and building officials. To be useful, this chapter needs references to existing 
standards, or needs to set its own performance standards. For example, collectors 
manufactured as a complete component must be listed by an "approved listing 
agency" (§ 701(h)). Frames and braces exposed to the weather must be constructed 
of materials "suitable" for exterior locations (§ 701(a)). Glass used in collector 
construction must be "tempered" (§ 701(e)), and plastic used in collector 
construction must be "suitable" (§ 701(f)). These requirements are not 
unreasonable, yet without mention of a listing agency (if any exists), or without 
specific standards for frames and braces, tempered glass, or plastics, these 
requirements have no utility.

The collector assembly must be capable of withstanding stagnant conditions 
(high solar flux/no flow) (§ 701(g)). Again, this is reasonable, but much too general. 
On the other hand, a specific requirement that collectors mounted on the ground 
must be installed at least six inches above ground level (§ 701(c)) may be too 
specific for either climates without snow or for climates with deep snow and heavy 
drifting.

Chapter 8 provides insulation requirements for pipes, ducts, and tanks. For 
ducts, section 802 refers the user to the Uniform Mechanical Code. The standards 
for insulation show a lack of understanding of either insulation principles or the 
need to leave design decisions to the designer. First, the formula for calculating 
the thickness of insulation on pipes does not consider the thermal conductivity of 
the insulating material used (§ 801(f)). (This does not appear to have been a
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typographical error since the errata sheet provided in October, 1976, corrects 
certain typographical errors in the formula, but still ignores thermal conductivity.) 
Whether copper or fiberglass is used as insulation, the same thickness is required. 
Also, the formula does not directly compute the insulation thickness: the user must 
solve an equation after making certain substitutions. This is simple algebra, but 
the formula offered should directly yield the desired answer. The formula, had the 
assumptions been correct, should have been restated as L ~ r (qo/qs-l), where L is 
the insulation thickness, instead of q = q (r /r ), where the thickness is not a term.

Tanks must be insulated so that no more than 2 percent of the stored energy 
will be lost in 12 hours (§ 803). Here, tank probably means any heat storage unit. 
(Elsewhere the term usually seems to refer just to heat storage units holding water. 
See, for example, §§ 309 2(d).) This standard means that the insulation must be 
good enough that only half the energy in the tank would escape through the 
insulation in more than 17 days of storage. Since storage capacity is often only for 
one or two days (rarely beyond three or four days), this requirement is probably too 
stringent. In any event, this standard ignores the role of the designer in deciding 
what is appropriate. The "losses” from the tank may be intended, for example, to 
heat that portion of the building where the tank is located, and may not be lost. 
Or, if only short-term storage is needed, relatively little insulation is required.

Even worse is the equation and example given "for illustrative purposes 
only." The example assumes that useful heat energy is stored in a tank as long as it 
is above zero degrees, either Celsius or Fahrenheit. But this means that the 
amount of heat in the tank depends on the unit of measurement that the user 
prefers, which is obviously incorrect. Besides, no useful heat is stored in a tank 
below the design minimum temperature of the space to be heated, if heat is to be 
applied to the inside air; or below the outside air temperature (which is not 
necessarily at zero degrees, Celsius or Fahrenheit), if heat is to be applied to 
outside air. This procedure also does not directly compute the desired result. 
Instead, the user is told to first use one formula twice, to compute heat stored at 
the beginning temperature and at the end of 12 hours, and then to use those results 
in another formula to compute heat loss. A better approach would be to use a 
single formula. Given the code's assumptions, which are not correct, the procedure 
could have been simplified to:

(heat loss) = (change in temperature in 12 hours/starting temperature).
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Chapter 9 provides simply that solar system ducts be installed in accord with 
Uniform Mechanical Code requirements (§ 901). Design decisions are wisely left to 
the designer.

Appendix A to the code offers a way to compute collector size. The 
material is copyrighted by the Copper Development Association Inc., an association 
that represents manufacturers of copper solar equipment. The method assumes too 
much that should be left up to the designer: that the collector is of copper, that it 
is water-cooled, and that there are about 1.5 to 2.0 gallons of water in heat storage 
for each square foot of collector (at 64). This method not only overlooks air-cooled 
or aluminum collectors, which are common, but it ignores the effects of heat 
generated indoors by appliances, lights, and people, and also heat collected by 
windows, which can be substantial in a good passive design (at 61). These 
assumptions used would probably result in the sale of more copper collector than is 
needed. (This may explain the Copper Development Association's assumptions.)

There should be no provisions in a solar heating and cooling code (even in its 
appendix) that favor one technology or material over another without regard to 
performance characteristics and cost effectiveness. This code implies, however, 
that copper, water-cooled collector systems are the norm. The building official or 
designer is given no guidance for evaluating the design of the competing systems. 
This appendix has been offered only as a guide, not as specific requirements, but it 
should not have been included.

The last part of the code, appendix B, simply provides for conversion of 
customary units into metric.

Although a model code for solar heating and cooling systems is needed, this 
particular version should not be adopted as a supplement to the other Uniform 
Codes. It has too many errors and omissions, and it lacks particular standards and 
reference to the federal and private-sector standards for solar heating and cooling 
systems.
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NOTES: BUILDING CODES

1. Mary Schiflett, "State and Municipal Legal Impediments and Incentives to 
the Use of Solar Energy" (Paper presented at Solar Energy Barriers and Incentives 
Conference, Houston, Tex., April 19-24, 1976), p. 7.
2. AIA Research Corporation, Early Use of Solar Energy in Buildings, 2 vols. 
(Washington, D.C., Aug. 1976), 2: 11-32.
3. Charles G. Field and Steven R. Rivkin, The Building Code Burden (Lexington, 
Mass.: D.C. Heath and Co., Lexington Books, 1975).
4. See ibid., pp. 37, 57, 58, 80, 81, 85, 87, 90, 92, 96, 97; Alan Hirshberg and 
Richard Schoen, "Barriers to the Widespread Utilization of Residential Solar 
Energy: The Prospects for Solar Energy in the U.S. Housing Industry," Policy 
Sciences 5 (1974): 464.
5. The Uniform Solar Energy Code of the International Association of Plumbing 
and Mechanical Officials is discussed in the appendix to this chapter. This code is a 
newly written code with such flaws that it should be withdrawn until it can be 
completely rewritten. In any event, it has not yet seen wide adoption, if any.
6. Field and Rivkin, The Building Code Burden, p. 43.
7. Information supplied by the Office of Building Standards and Codes Services, 
National Bureau of Standards.
8. Information supplied by the Office of Buiilding Standards and Codes 
Services, National Bureau of Standards.
9. Field and Rivkin, The Building Code Burden, p. 43.
10. But such rules may not waive working stresses or fire resistive requirements 
of the code or violate accepted engineering practice involving safety (§ 109.1).
11. New materials is not defined; we assume this would include innovative 
equipment as is used in solar systems. Regulations may be made effective four 
weeks after the intention to adopt them has been published, and after a public 
hearing (§ 109.3).
12. A number of specific code provisions apply structural requirements, as 
shown later. Solar systems pose, if anything, less of a fire hazard than 
conventional systems using fire and electricity. Sanitary requirements, such as 
that the water and antifreeze in the system be kept out of the drinking water 
supply, should be no major problem.
13. The BOCA Basic Plumbing Code and the plumbing provisions of the Basic 
Building Code, article 17, do not apply to solar space heating and cooling systems. 
Although there is what could be called plumbing in solar systems, the codes do not 
apply to chilled water piping used in comfort cooling, or to hot water piping for 
building heating (§ P-100.2). Water supply and drainage connections to and from the 
system, of course, are plumbing (ibid.). Solar hot water heaters are plumbing, but 
there is nothing in this code that would appear to prevent use of solar hot water 
heaters (see, e.g., § P-1606.0), provided there is a backup system to assure that 
minimum Temperature requirements are met (120 degrees F, § P-201.0). AH 
automatic gas and eletric hot water tanks must be listed by the AG A or ULI (§ P- 
1606.4.5). The same kinds of requirements for testing and approval of alternative 
systems as for space heating and cooling equipment could be imposed,
14. Standards requiring durability may be crucial to solar development, lest 
solar systems suffer the loss of public confidence like the heat pumps marketed 
throughout the South in the 1950s and 1960s. See Howell's pessimistic scenario for

74



solar: John R. Howell, "The Implementation of Solar Energy Technology—The 
Next 25 Years" (Paper presented at Solar Energy Barriers and Incentives 
Conference, Houston, Tex., April 19-24, 1976), pp. 6-8, especially p. 7.
15. The 1976 code changes adopted by BOCA include energy provisions based on 
ASHRAE Standard 90-75.
16. Information supplied by the Office of Building Standards and Codes Services, 
National Bureau of Standards.
17. Field and Rivkin, The Building Code Burden, pp. 42, 43.
18. The Uniform Mechanical Code is by ICBO and IAPMO—the International 
Association of Plumbing and Mechanical Officials. The Uniform Plumbing Code is 
by IAPMO alone.
19. Occupancy means "the purpose for which a building, or part thereof, is used 
or intended to be used" (§ 416).
20. As under the BOCA code, the piping within a solar space heating or cooling 
system is not "plumbing," but the supply and drain piping would be (§ P-117(i)). 
Water heaters other than gas water heaters must be made in accord with approved 
standards satisfactory to the building official. These standards are not spelled out, 
but the usual testing and approval provisions for alternatives should apply (§ P- 
1306(a)), putting solar equipment at its usual disadvantage.
21. Information supplied by the Office of Building Standards and Codes Services, 
National Bureau of Standards.
22. Field and Rivkin, The Building Code Burden, p. 43.
23. See National Bureau of Standards, Plan for the Development and 
Implementation of Standards for Solar Heating and Cooling Applications, Initial 
Report prepared for the Energy Research and Development Administration 
(NBSIR 76-1143, Aug. 1976). This details what has been done and is planned in 
standards development.
24. Minn. Stat. § 116H.127 (1976): The building code division of the department of 
administration in consultation with the agency shall promulgate rules by December 
31, 1976, concerning quality and performance standards which are in reasonable 
conformance with the Interim Performance Criteria for Solar Heating and 
Combined Heating/Cooling Systems and Dwellings, National Bureau of Standards, 
January 1, 1975; and the Interim Performance Criteria for Commercial Solar 
Heating and Combined Heating/Cooling Systems and Facilities, National 
Aeronautics and Space Administration, February 28, 1975, to insure that within the 
existing state of development, solar energy systems as defined in section 2 of this 
act, which are sold or installed within this state, are effective and represent a high 
standard of quality of material, workmanship, design, and performance. The 
department of administration in consultation with the energy agency shall modify 
existing standards and promulgate new standards subsequent to December 31, 1976, 
as new technology and materials become available, or as standards are revised by 
the federal government.

Manufacturers or retailers of solar energy systems shall disclose to each 
bona fide potential purchaser of a system the extent to which the system meets or 
exceeds each quality standard.
25. William Thomas, Alan Miller, and Richard Robbins, "Legal Issues Related to 
Use of Solar Energy Systems" (Aug. 1976 draft of forthcoming article in the 
American Bar Foundation Research Journal).
26. See, e.g., Field and Rivkin, The Building Code Burden.
27. Richard Schoen, Alan S. Hirshberg, and Jerome M. Weingart, New Energy 
Technologies for Buildings (Cambridge, Mass.: Ballinger Publishing Co., 1975), 
p. 115.
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HOME FINANCING

Because solar homes cost more than conventional ones, persons seeking to 
finance or retrofit homes with solar energy systems may encounter legal blockades. 
Different types of legal problems are associated with new home and retrofit 
financing, so they will be discussed separately.

Financing New Solar Homes
Persons seeking to finance a solar home may not be able to get as large a 

loan as they need because of (1) federal laws regulating savings and loan 
institutions; (2) lenders' hesitancy to endorse solar homes (due partly to unfavorable 
loan-to-value ratios and the underwriting criteria lenders use); and (3) because of 
secondary market constraints.

Federal Regulatory Restraints
Federally chartered savings and loan companies (representing three-fifths of 

the assets of all savings and loans) are regulated by the Home Owners' Loan Act of 
1933.* This act says that if a savings and loan makes a home loan of over $55,000 (a 

figure that has been raised periodicially over the years), the entire amount of the 
loan must be put into a "basket" that can never hold more than 20 percent of the 
corporation's assets. This is important because these imaginary baskets fill quickly. 
They must hold all loans on apartments and shopping centers, and some other 
categories of loans. In regions like Washington, D.C., with very expensive homes, 
nearly all the baskets are full and home loans for over $55,000 are often not even 
considered. Such restrictions may make it impossible for average-income families 
to finance average-priced solar homes.
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There are several possible legal changes. The law could be amended to raise
the $55,000 limit; it could be amended to state that only dollars in excess of
$55,000 (and not the entire amount of a loan) must go into the basket; or the law
could make exceptions on public policy grounds for energy-conserving homes. For
the few homes participating in HUD's demonstration program, this law has already
been amended. The maximum dollar limit is raised by the amount a solar heating

2
or cooling system exceeds the cost of a conventional system. The Regional and 
Urban Planning Implementation, Inc. (RUPI) study is among those recommending a 
ceiling adjustment. Legislation has already been proposed that would increase (by 
20 percent) the loan amount that may be made, insured, or purchased by the 
Farmers Home Administration, the Federal Housing Administration, and the 
Government National Mortgage Association, if the increased purchase price is due

3
to solar heating or cooling equipment. An even better approach, however, is to 
raise the ceiling, but to also require the use of life-cycle costing when assessing a 
property (life-cycle costing is discussed in more detail later in this chapter).

Financiers Approach Solar Homes Cautiously
Lenders are also concerned about the reliability of solar systems, and about 

the need to finance two separate heating systems, because building officials or
4

lenders often require a 100 percent backup conventional heating system. In a 
recent survey of lenders, only 43 percent thought that a solar energy heating 
system would add to the value of a home. And an astonishing 16 percent thought 
the presence of such a system would reduce a home's value. When appraising a

5
home, most lenders would exclude part or all of the costs of a solar system. They 
are very concerned about the market value of a house and often consider solar 
equipment an "overimprovement." Residential appraisers do not try to estimate a 
home's future value, but only recognize its current selling price. They may also be 
conservative in matters of aesthetics—an architect building a home in Palm Desert, 
California, had a difficult time persuading his mortgage company to approve an

7
insulating earth berm reaching the south exterior wall.

With regard to farm houses, a bill has been introduced in the U.S. Congress
g

to amend section 303 of the Consolidated Farm and Rural Development Act to
make it clear that the term "improving farms" includes the acquisition and

9installation of solar heating and cooling equipment.
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Another type of problem is that many lenders use borrower underwriting 
criteria that exclude consideration of the cost of heating and cooling a home when 
they assess an applicant's ability to pay. Currently, most lenders figure an 
applicant's ability to pay by adding principal payments, interest payments, taxes 
and insurance costs. If the total equals more than 25 percent of the applicant's 
income, the loan is denied. It has been suggested that utility costs be added to this 
calculation. The suggestion is a double-edged sword: although solar homes would 
look better in comparison, fewer applicants would qualify for home loans at a time 
when a high percentage of Americans are already priced out of the home market.

Nevertheless, all lenders in the recent RUPI survey said that energy costs 
would become increasingly important to their lending decisions, and RUPI 
recommends the consideration of home energy costs in lender underwriting 
procedures. They found that excluding energy costs when figuring an applicant's 
ability to pay "may be an important constraint on the availability of financing for 
solar homes."^ The American Bar Foundation study includes a suggested statute 

that would require lenders to consider fuel and equipment costs in all their 
financial decisions.^ It is likely, however, that financiers will begin to take such

steps even without legal measures, because it will be in their obvious self-interest
. . 12 to do so.

One factor that lenders should consider (but that is frequently ignored) is
that although solar homes are more expensive, their owners can capitalize part of
their heating costs rather than face steadily increasing monthly energy bills. This
advantage, according to at least one solar system manufacturer, is already

13attracting average-income homeowners to the solar market.

Life-Cycle Costing Makes Solar Homes Financially Palatable
To fully appreciate the financial attractions of a solar home, a consumer 

must also understand and use life-cycle costing. As nearly all the expense of a 
solar energy system is the initial cost, its financial advantages over a conventional 
system are apparent only over a period of use. It is often suggested, therefore, 
that life-cycle costing should be used to appraise solar structures. Life-cycle 
costing estimates the net costs of a solar energy system over its useful life. It 
includes acquisition costs, savings, operating costs (if any), maintenance costs, and 
salvage valued
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Several states now require life-cycle costing for government buildings, and
others are considering bills to require life-cycle costing to be used in evaluating

15bids for government purchases. Other states should make similar changes in their
laws controlling government procurements, particularly those states that have laws
requiring the award of contracts to the lowest bidder. The Energy Task Force of
the National Conference of State Legislatures, and the Energy Conservation
Project of the Environmental Law Institute are among the groups advocating a

16switch to life-cycle costing. On the federal level, the Federal Supply Service of
the GSA has awarded some contracts (one for water heaters and one for air

17conditioners) on the basis of life-cycle costing. Such an approach should be 
mandated by Congress.

Representatives of the savings and loan industry say that savings and loans
are open-minded about life-cycle costing, and that perhaps one-third are already

18using this tool in their evaluations of projects.
This statement is corroborated by the RUPI study, which found that a

"sizable percentage" of lenders surveyed were probably concerned with information
on both payback periods and life-cycle costs. (RUPI defines "payback period" as
the time needed to completely return an initial investment; i.e., in the form of net

19savings in heating costs.) The lenders also considered other factors in their 
appraisals, and would not make or refuse a loan solely on the basis of life-cycle 
costs or payback period. Unfortunately, the RUPI effort also discovered that 
many lenders were unfamiliar with even the concept of life-cycle costing, and that
very few would regard it as a more useful tool than payback period or capitalized

. 20 value.
An obvious problem with life-cycle costing is that Americans move so

frequently. The U.S. League of Savings Associations estimates that the average
21owner-occupied home mortgage runs six or seven years. Others say we move

22even more frequently. The implications of our transiency are that some lenders 
do not believe that solar systems will be widely accepted until payback periods are 
shorter than a mortgage's life.

Another general problem with life-cycle costing is the unpredictability of 
future events. When looking ahead twenty years, it is extremely hard to make a 
worthwhile guess as to the prices of alternative energy sources or the type of solar 
incentives that the federal or state governments may pass or the durability of 
various types of solar systems.
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In spite of the above problems, it would seem reasonable to replace the 
arbitrary $55,000 mortgage ceiling with an approach based on life-cycle costing. In 
an era of soaring fuel costs, when it is certain that fossil fuel prices will continue 
to escalate, and possible that fuel may even be rationed, it makes sense to wrench 
the attention of the savings and loan industry away from the past and to focus it on 
the future.

Secondary Market Constraints
Savings and loan institutions, mutual savings banks, and other types of

companies that make loans directly to homeowners already look a little way into
the future as they usually plan to sell their mortgages to the secondary market.
The secondary market is comprised of both public and private buyers. The two
main public entities are the FHLMC ("Freddie Mac" — Federal Home Loan
Mortgage Corporation) and FNMA ("Fannie Mae" — the Federal National Mortgage
Association.) FHLMC has pursued a policy of encouraging low and moderate income
housing. Partly for this reason they have adopted the same $55,000 figure as the
Home Owners' Loan Act, and will not buy mortgages over this amount. Private

23entities in the secondary market are not limited by this figure.
Both FHLMC and FNMA are extremely conservative when asked to

underwrite unproven technologies. (See chapters on building codes and warranties
for detailed discussions of the need for performance standards.) It is the position
of both these institutions that the expenses associated with solar equipment should

24not be mortgagable until they achieve more "market acceptance."
The FHA can also be expected to act conservatively. Although in some ways

the FHA has been a leader in encouraging solar homes -- such as in promoting
Minimum Property Standards that support better insulation in new and existing
homes and in including such costs in the appraised value of the home -- FHA
appraisals will probably be more conservative when it comes to including the value

25of solar energy equipment. It has been suggested by some FHA officials that 
capitalized net cost savings may be a better way to evaluate a home than its 
market value. But this is a minority view.

While it is true that the number of FHA insured loans has dropped to 7 
percent of the market, the FHA's actions still have a broad impact. For one thing, 
the FHA's clients are usually among the least wealthy homeowners, those who



would now find it nearly impossible to acquire a solar home, but who might benefit 
most from such a home because of the rising costs of conventional fuel. Secondly, 
FHA's Minimum Property Standards have a great influence outside of the FHA. 
They are, in fact, frequently used by builders as their "maximum" standards.

Financiers' Liability for Defective Homes
A final point is that lenders are not very concerned that they may be held

26liable if a solar system in a house they finance proves defective. That they could
conceivably be held liable is a question that would not even have been asked until
recently. In the California case of Conner vs. Great Western Savings and Loan 

27Ass'n., Great Western was sued by persons who had bought homes in a large 
development that Great Western financed. Although not a joint venturer, Great 
Western's role went beyond that of a typical money lender as it had the right to 
exercise extensive control over the project. The homes were very defective, and 
the court said Great Western knew or should have known of the inexperience and 
undercapitalization of the developers. It was held that Great Western had a duty to 
the homeowners in spite of the absence of any privity of contract. A duty of due 
care may arise, the court said, out of a voluntarily assumed relationship if public 
policy dictates it. (Recent changes in California law limit a lender's liability to 
situations where he has assumed an entrepreneurial role in a development.)

Financing Solar Retrofits
An entirely different set of legal problems are encountered when

homeowners seek financing to retrofit their homes with solar equipment or better
insulation. Once again the villain is the Home Owners' Loan Act of 1933. The act
allows federally-chartered savings and loans to make only first liens on residential
properties. As personal installment loans or homeowners' improvement loans
generally involve significantly higher interest rates than mortgages, homeowners
would prefer long-term second mortgages to raise money for energy-saving
retrofits, at interest rates only a little above those on the first mortgage. Not all
savings and loans are subject to the Home Owners' Loan Act, of course, but similar

28restrictions are generally included in state charters.
Because essentially all the costs of solar energy are capital costs (as there 

are no fuel costs), solar energy is extremely sensitive to interest rates, and its
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feasibility may, indeed, hinge on them. "In other words," says one study, "if either 
the cost of capital or the rate of interest doubles, the cost of solar energy nearly 
doubles.

Denied a second mortgage, homeowners have several options. If they only
want to retrofit their homes with a solar hot water heater, a personal or home
improvement loan is a reasonable option. The RUPI study does not anticipate any
barriers in this situation. The FHA has encouraged its area officers to accept solar

30hot water heaters as proper objectives for home improvement loans. Although
the interest rates will be higher than for mortgages, the total cost of a solar water
heater is comparatively low. Legislation to amend the National Housing Act
(§ 2(b)) has been suggested that would raise any legal limits on home improvement

31loans by the amount necessary to install solar equipment.
For more expensive retrofits there are sometimes several other options.

The homeowner can completely refinance the whole property — and pay a higher
interest rate on it all. Savings and loans are usually willing to do this because real
property is appreciating so rapidly and because interest rates have generally risen
lately. This option does not, of course, solve the high interest problem. Another
possibility does, however — in California and some other western states, mortgages
sometimes contain "open-ended" clauses that allow a homeowner who has built up
equity to borrow back up to the amount of the original loan, at the original terms.
This is a fine arrangement from the borrower's perspective. Although it does not

32violate any federal laws, the managers of eastern savings and loans seldom use it. 
Such clauses can be individually bargained for, but there is such great disparity of 
bargaining power in the home loan market that this approach would not help the 
vast majority of homeowners locked into existing mortgage contracts. An 
amendment could be added to the Home Owners' Loan Act requiring lenders to 
agree to modify loan contracts when a homeowner wants to retrofit for solar 
energy.

A new financing gimmick called a "wrap-around mortgage" may also benefit 
some homeowners. Although it is not as attractive to the borrower as an open- 
ended clause, in a time of rising interest rates it may be cheaper than refinancing 
or than a second mortgage. A new loan is "wrapped around" an existing mortgage 
which is preserved. The new mortgage is for an amount equal to the outstanding 
balance of the first mortgage plus any additional funds loaned. Its interest rate is
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always somewhat higher than that on the first mortgage, but equal to or lower than
33the current market rate on similar properties.

Recent interpretations of the Home Owners' Loan Act have removed a 
former legal barrier by making it possible for savings and loans to classify wrap­
around loans on residential and nonresidential properties as a first lien, if they

34establish certain asset accounts.
Wrap-around mortgages are still a basically untested idea in home loans. 

They are more widely available on nonresidential properties, and could be used to 
finance solar retrofits to factories and commercial buildings.

The suggestions above may be politically palatable as well as intellectually 
appealing, for both lenders and borrowers will benefit if homes are retrofitted for 
solar energy. Borrowers are better able to meet their mortgage payments when 
they are not paying hundreds of dollars for fossil fuels. As Peter Damon, a bank 
officer in Boston, has said, such a loan program "could be regarded as a program 
defensively designed to improve the overall quality of the outstanding portfolio's 
security."^
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UTILITIES

In the midst of a natural gas shortage, steadily increasing oil prices, and
rising prices for the costs of constructing new electrical generating stations,
Americans received one bit of good news: a study for the Energy Research and
Development Administration finds that solar heating is competitive with other
energy sources in many parts of the United States.* One sector of the business

community may not have greeted this news with enthusiasm. Public utilities, which
currently provide a substantial portion of the energy used to heat buildings, could
lose some potential customers if solar-powered heating systems become
widespread. Although it is highly unlikely that solar energy use could grow quickly

2
enough to reduce the demand on existing powerplants, it would undoubtedly shrink 
future needs.

Moreover, the use of electricity by solar building owners as a backup source 
of energy could cost utilities far more to serve than other residential customers. 
The solar user may need backup service only infrequently, after extended periods of 
extreme termperatures or cloudiness. If the timing of this need coincides with the 
peak demand on the utility, extra generating capacity will be necessary to provide 
this occasional service. Since even idle capacity must be paid for, the costs of 
serving the occasional user may be higher than those for a customer who uses the 
same amount of electricity, but has a steady demand. The owner of a solar system 
using electrical heating as a backup may in fact impose a demand at times of 
utility peak demand. The issue must be determined for each utility as the time of 
the peak and the need for backup service will vary substantially among utilities. 
Although the battle has hardly begun, one utility has already tried to retaliate by
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imposing a rate structure that reflects the potentially higher costs of serving solar 
customers.^

On the other hand, some utilities may see the opportunity to profit from
participation in the solar energy market. Natural gas companies may soon have to
locate alternative sources of energy because proven gas reserves are steadily 

5
declining, and at least one gas company has begun experiments with solar-assisted 
gas heating systems.

Utility decisions like the above could help determine the rate at which solar 
energy is utilized—if at all. Utilities are powerful institutions in the energy 
market, with many weapons in their arsenal. This article will address some of the 
issues emerging from the relationship of utilities to solar energy, focusing on the 
regulatory process in which those issues will be decided.

Utility Regulation: A General Overview
Over 75 percent of the electrical generating capacity in the United States is

7
the property of private power companies. Although these companies are privately 
owned, their operations are regulated by state public utility commissions (PUCs) 
because of the "natural monopoly" nature of the utility business. It would be 
counterproductive to have competing electrical generating and transmission 
systems in the same area.

Federal jurisdiction over utilities is limited primarily to regulation of the 
wholesale rates of interstate sales of electricity, and of the siting of hydroelectric

g
plants. The Federal Power Commission (FPC) does set accounting standards and 
reporting requirements that are valuable sources of information. This agency has 
generally been conservative in its policies. For example, it rarely supports 
legislation to expand its jurisdiction or increase its involvement in utility rate 
making.^

Recent regulations issued by the FPC offer some hope for a more active 
energy conservation program. The commission announced recognition of the shift 
in public concern for the "proper utilization and conservation of our natural 
resources including fuels and raw materials as well as air, water and land," although 
action reflecting these concerns was left for a later date.^ Utilities were asked to 

submit more detailed rate reports including "a complete explanation as to the 
method used in arriving at the cost of service allocated to the sales and service for
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whi^h the charge is proposed and showing the principal determinants used for 
12allocation purposes."

Recent congressional proposals would expand federal regulation of 
13utilities. One proposal, for example, would dictate permissible rates and other

14essential utility policies. While Congress almost certainly has the power to
regulate utilities under the interstate commerce clause, or on grounds of national 

15security, it seems likely that states will continue to exercise primary 
responsibility for utility practices.

State public utility commissions have generally acted as overseers rather
16than initiators of policy, although this may be changing in some states. This is 

partly due to the regulatory principle that management decisions are best made by 
the utility, limited only by broad public interest principles. As a practical matter, 
utility commissions have also lacked the resources and staff to take an aggressive 
posture. The Colorado PUC, for example, has only fourteen professionals, which is 
fewer than the management professionals available to one large utility. However, 
it should be noted that in most states there is no legislative barrier to utility 
commissions undertaking more assertive programs, and some PUCs have become 
more active in recent years.

From the standpoint of solar energy use, the crucial regulatory function is
rate approval. Typically, regulatory agencies first decide how much a utility will
be allowed to earn, and then approve rate schedules designed to produce the

17approved profit margin. The rate of return is a function of the rate base (those 
investments on which the utility may make a profit). Operating expenses (including 
fuel costs), taxes, and other noncapital costs are then added, to determine the 
utility's total revenue needs. A utility decision to market or lease solar collectors 
would have to be approved by the utility commission before these expenses could be 
added to the rate base. It should also be noted that the utility only profits if it 
makes an investment in capital. Therefore, a utility might finance the purchase of 
solar collectors by homeowners, but it would stand to profit less than from an 
investment in generating facilities.

Rate structures are also designed to reflect different costs of service. For 
example, residential consumers have traditionally paid higher rates than large 
industrial customers because of the lower costs of billing and metering a single 
large user. Industries willing to accept interruptible service, that is, the possibility 
of service cutoffs during peak periods, also receive a lower rate.
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Challenging a public utility position is often expensive and difficult. Utility
presentations to a regulatory commission are a business expense; consumer groups
and energy conservationists rarely have access to equal resources. For example, a
recent estimate found that the Virginia Electric Power Company alone spends

18about $250,000 on a single rate hearing. Once the regulatory agency makes its
decision, judicial review is usually very limited, in deference to administrative
expertise on technical issues. Although many cases can be cited where courts

19remanded decisions for lack of substantial evidence, the burden is clearly on the 
challenger.

There is one major exception to the scope of utility commission jurisdiction:
publicly owned utilities are usually exempt from state jurisdiction because they are
already publicly controlled. Some utility critics view locally owned utilities as one

20alternative to the unresponsiveness of privately owned systems. Whether or not
this argument is valid, in the short run municipal utilities are too small to play a
major role in national energy issues. They accounted for only 10 percent of total

21installed capacity in 1972.
Within the broad regulatory process outlined above, several principal issues 

should be discusssed as they relate to solar energy. The sections that follow 
consider three general topics: service and rate discrimination; scope of PUC 
jurisdiction and its consequences for solar users; and utility participation in the 
solar market.

Rate and Service Discrimination
One crucial question in utility regulation is whether utilities may adopt rates 

or service policies that either favor or hinder the development of solar heating and 
cooling. At one extreme, public utilities could refuse to provide any backup service 
on cloudy days. At the other extreme, the utilities could refuse certain services to 
customers who did not install solar equipment. Whether the policy favors or 
hinders solar development, the legal question is the same: may a public utility 
provide services and rates which treat solar customers differently from other 
customers?

State Antidiscrimination Laws
One of the major purposes for public regulation of electric utilities is the

23prevention of unreasonable discrimination or undue preferences. Nearly every
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state has a statute prohibiting conduct that favors one class of customer while 
harming another. Typical of these statutes is New Jersey's:

No public utility shall:
a. Make, impose or exact any unjust or unreasonable, unjustly 

discriminatory or unduly preferential individual or joint rate, 
commutation rate, mileage and other special rate, toll, fare, charge 
or schedule for any product or service supplied or rendered by it 
within this state;

b. Adopt or impose any unjust or unreasonable classification in 
the making or as the basis of any individual or joint rate, toll fare, 
charge or schedule for any product or service rendered by it within 
this state.

No public utility shall make or give, directly or indirectly, any 
undue or unreasonable preference or advantage to any person, locality 
or particular description of traffic, or subject any particular person, 
locality or particular description of traffic to any prejudice or 
disadvantage. 24/
Such antidiscrimination statutes only proscribe policies that are

25"unreasonable," "unjust," "undue," or "unlawful." Whether a particular utility
rate or service unlawfully discriminates is a question of fact to be determined on a

26case-by-case basis by the state utility commission. It is, therefore, very difficult
to predict how any given discriminatory practice will be dealt with.

In general, the cases and state utility decisions suggest that utilities have
substantial freedom to treat different classes of customers differently. For
example, large industrial users of electricity often receive special low promotional
rates—a practice defended on the grounds that it costs the utility less to serve very 

27large customers. Many states have permitted their utilities to grant special
promotional rates or other considerations to attract new industries to the state and
thereby reduce the unit cost of power for all electricity consumers. Such
promotional considerations have included reduced rates or even payments to
customers who install electric heating, unusually large residential capacity,
electric water heaters, electric appliances or electric wiring. They have also
included the subsidization of the installation of wiring, street lights, piping, and

28underground service for select customers.
Only two general principles can be culled from the reported decisions. The 

first is that preferential treatment is more likely to be found reasonable if it 
produces indirect benefits to all customers.' This principle would favor
discrimination that benefits solar systems if that discrimination would reduce rates
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for all customers by reducing the utility's needs for capital equipment and fuel.
Some decisions have gone even further by suggesting that for a practice to be
unreasonable or unjust it must not only benefit one class of customers, but must

30also burden another class. Under those decisions a practice that assists solar 
owners without burdening other customers is more likely to be found reasonable.

A second principle that emerges from the cases is that utilities may treat
different classes of customers in different ways if there is a reasonable economic

31basis for distinguishing them. Thus, if solar customers cost more or less to serve 
than do other customers, they may validly be charged different rates and receive 
different services. Bases for such a distinction might be the unpredictable nature 
of the demand for electricity imposed by solar customers, their use of less 
electricity than other residential customers, or the ability of solar customers to use 
their storage facilities to control the time of day they demand power. Arguably, 
less direct benefits such as reduction in the national demand for fossile fuels should 
also be acceptable.

Regardless of whether a particular discriminatory practice is unlawful, 
customers who feel they are victims of unreasonable treatment (if, for example, 
the utility refuses to provide them with backup power service) may find it 
extremely difficult to obtain relief. Public utility commission hearings can be long
and expensive. Also, utility commissions have broad discretion to determine what

32is, and isn't, discriminatory. Customers can seek help in the courts only after
33exhausting their administrative remedies. Once in court, the customer must bear

34the burden of proving that a given practice is unreasonable; the general rule is
that a utility commission's findings will be upheld if the record of its proceedings

35shows a substantial basis for its findings.
State antidiscrimination statutes are not the only bar to discriminatory

practices by utilities. The federal antitrust laws may also outlaw rates or services
that single out the owners of solar energy systems for special treatment. It is now
clear that the antitrust exemption for state action will not totally immunize public
utilities from antitrust liability. In a decision handed down last term, the Supreme
Court said that a privately owned public utility is not exempt from possible

36antitrust liability when it furnishes its customers light bulbs without charge. The 
state action antitrust exemption was found not to apply, although the light bulb 
promotional practice had been approved (as part of the utility's rate structure) by
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the state public utility commission, and could be discontinued only with the PUCs
permission. In reaching its holding the court noted . . state authorization,
approval, encouragement, or participation in restrictive private conduct confers no 

37antitrust immunity."
There are several grounds on which utility discrimination toward solar

heating and cooling could be deemed anticompetitive, and therefore a violation of
antitrust laws. Perhaps the most obvious is where the utility charges a very high
price or even refuses to provide backup service to solar customers. When done to
protect the utility's monopoly position, such refusals may violate the Sherman Act's

38prohibition against monopolization. An antitrust violation might also be found if
a utility subsidizes its entrance into the solar heating and cooling market by
distributing its losses across all utility customers. This could give it an

39overwhelming advantage. Finally, a utility's use of rate discrimination to favor 
or hinder solar heating and cooling is arguably a violation of the Robinson-Patman 
Act. That act makes it illegal to make some purchasers pay more for commodities 
of like grade and quality if such discrimination tends to lessen competition or 
create a monopoly.

There may also be constitutional restraints on the ability of a utility to 
discriminate for or against solar systems. If a state utility commission approves a 
discriminatory practice, it may run afoul of the U.S. Constitution's command of 
equal protection. However, under recent readings of that constitutional provision, 
a state has substantial leeway in discriminating if it has any reasonable 
justification.

Service Discrimination
An extremely important service discrimination issue is whether a public 

utility can refuse to provide backup electricity for structures with solar heating or 
cooling systems. The short answer is that it appears a utility may not—unless it 
can demonstrate a compelling case that backup service would cause substantial 
harm to the utility's existing customers. Refusal to provide service would not only 
transgress the federal antitrust laws and the antidiscrimination statutes discussed 
above, but would violate the utility's common law and statutory duty to provide 
utility service.

The basic concept of a public utility is of an entity that has dedicated its 
property to serve the public without discrimination. Almost every state has a
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statutory provision requiring utilities to "furnish adequate and safe service,"
"provide such service, instrumentalities, and facilities as shall be safe and adequate

43and in all respects just and reasonable," or "furnish reasonably adequate service 
44and facilities." The Supreme Court enunciated the underlying purpose Of these 

statutes in the following terms:
Corporations which devote their property to a public use may not pick 
and choose, serving only the portions of the territory covered by their 
franchises which it is presently profitable for them to serve, and 
restricting the development of the remaining portions by leaving their 
inhabitants in discomfort without the service which they alone can 
render. 45/
The duty to provide adequate service has, of course, some limits. Utilities

will be excused from providing service when prevented from doing so by acts of
46God, labor disputes, and shortages of fuel supply. In some cases utilities have

been excused from providing service where to do so would be unusually expensive,
47although there is substantial precedent to the contrary.

As with most issues in public utility regulation, the duty to serve 
requirement is interpreted on a case-by-case basis with "reasonableness" and the 
"public interest" as the touchstones. In the case of backup service for solar heating 
and cooling systems, the public interest probably demands that the utilities provide 
service. The major argument against providing backup service is that it requires 
the utility to build and maintain expensive peaking equipment that would only be 
used infrequently, i.e., when cloudy periods have drained the storage facilities of 
solar structures, and their owners are consequently demanding power 
simultaneously with the peak demand from other customers. This argument is of 
small consequence, as utilities can condition the receipt of solar backup power on 
the installation of equipment that will draw power from the utility only during 
nonpeak periods. Even if such a condition did not eliminate the peak demand 
induced by solar customers, the public interest in fuel conservation might justify 
the enforcement of the duty to serve.

How will the duty to serve affect discrimination in favor of solar customers? 
In particular, can a gas company refuse to provide gas connections to new 
residences that do not install solar heating and cooling equipment? All indications 
are that such a discriminatory practice would be viewed as reasonable. Present 
natural gas shortages argue strongly for conditioning the receipt of gas on the

42
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implementation of various conservation measures. Some states have taken
measures to restrict gas to certain customers or to eliminate its availability for
some uses. For example, New York banned the use of gas in swimming pools and in

48buildings without adequate insulation. A few states have banned its use in 
49decorative lighting.

Rate Discrimination
50Utility rate structures have become a hot political issue. At rate hearings

across the country, utility regulators have become the arbiters of the merits of
different, extremely complicated, theories for utility pricing. The major
participants in this debate, in addition to the utilities themselves, are industrial,
consumer, and environmental representatives. As a special subgroup of consumers,
solar energy users also have a great deal at stake.

A relatively simple example demonstrates the importance of this
relationship. A homeowner considering a solar system is told he can expect to
reduce his annual outside energy consumption by 70 percent. The homeowner
purchases the system and it performs as promised. However, the homeowner finds
that his utility bills have dropped far less than expected, and his total dollar savings
amount to only 50 percent. The difference is attributable to a declining block rate
schedule, which imposes a higher fee for the first block purchased. This pricing
system is the most common rate structure for residential customers, and was

51designed to encourage long-run growth in demand.
Another common utility rate structure provides a lower overall price to all­

electric customers. This practice is essentially a holdover from the days of 
competition between gas and electric companies for new business. At the time 
such rates were adopted, growth was a source of declining costs, and therefore
thought to benefit all of a utility's customers. Although this situation does not

52currently exist, the all-electric rate continues in many places. The current
justification by utilities is that the demand imposed by all-electric users is largely

53offpeak, that is, when the demands on the utility's capacity are low. Since
arguably, the all-electric rate is only for those using electricity for heating as well
as other needs, solar users might not qualify. The result would be higher than

54expected costs to solar users.
Some utilities also provide standby or breakdown service to customers whose

55entire electrical requirements are not regularly supplied by the utility. Although
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under current definitions this rate would not apply to customers using solar energy
strictly for heating and cooling, future solar technologies that use solar energy to

56generate electricity would be affected. Utilities may argue that the rationale
for standby service—the irregular and unpredictable nature of the customer's
demand—also applies to solar energy users, and that they therefore should be
included in this category. Since such service may include a high minimum monthly
charge, the impact on solar users would be adverse.

From the standpoint of the utility company, the solar energy user is also a
rather special customer. The usual residential consumer varies his demand with the
outside temperature. This demand may vary considerably with the seasons, but the
general range and timing are relatively predictable. In contrast, most solar
buildings will use their backup systems only occasionally, after a cloudy period or
severe weather. If the utility has to maintain capacity to meet this infrequent
demand, the costs of serving the solar customers may not be covered by prevalent
rates. Of course, this assumes the solar user requires auxiliary service at times the
utility is operating at peak, an issue we address below.

The possibility of conflict between solar energy users and utilities has
already surfaced in Colorado. Public Service Company, a Colorado utility,
requested a rate schedule for new residential customers designed in part to capture

57the extra costs imposed by solar heated dwellings. The rate schedule they
proposed was a demand/energy rate. It has two components: an energy charge,
reflecting the total kilowatt-hours used, and a demand charge, based on the
maximum kilowatt demand during any fifteen minutes. The theory underlying this
division is that the demand charge reflects the cost of generating capacity, as
opposed to the cost of the fuel used to serve the customer. This rate structure has
traditionally been used for large commercial and industrial customers whose
demand was considered high enough to justify the added costs of metering.

Solar energy advocates were extremely critical of the demand charge 
58concept. The impact on solar users would be devastating since the occasional

user would pay a relatively high charge for any occasional demand, despite very low
amounts of total energy consumption. One calculation indicated that a solar
system which provides 70 percent of heating needs would reduce the homeowner's
electric bill 35 percent under the existing declining block rate, but only 15 percent

59under the demand charge. The economics of solar energy are presently marginal 
in most places, so this difference could have been a fatal blow.
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Solar advocates counterattacked by questioning whether the demand from
solar heated buildings was likely to coincide with the utility's peak period; if not, no
capacity charge was justified. Several studies have attempted to answer this
question by simulating the performance of solar-heated buildings, and comparing

60their needs for backup energy with utility load curves. One recent study
examined six different utilities and concluded:

No general statement can be made .... This analysis must be 
performed on an individual utility basis, since variations in the 
ambient weather conditions, load curves, and generation mixes of 
utilities will be the prime determinants in the magnitude of the 
impact. 61/

The same studies have also noted the importance of thermal energy storage 
systems as a potentially significant factor. A simple rock beo or water tank, for 
example, might easily store a day's worth of heating needs. An appropriately
designed building with an adequate storage system could always be served off-

. 62 peak.
As an alternative approach fair to both homeowners and the utility, solar

advocates support time-of-day pricing. Time-of-day rate structures charge more
for power consumed during peak periods and less during other hours, such as late at
night. A homeowner with an energy storage system (whether or not he also had a
solar unit) could buy energy during off-peak times, but use it to provide heat during
peak periods. The argument is complicated by questions about the added cost of
time-of-day meters and utility claims that present off-peak periods are needed to
allow for maintenance. The Colorado Public Utility Commission initially granted 

63the utility's request, but following a rehearing decided that there were numerous
64general questions that should be addressed in a generic rate hearing. During the

interim, the demand charge was left as an option since some all-electric customers
might benefit (relative to a declining block rate).

Several other rate structures have been proposed that have different
implications for solar users. A few utilities have flat rates for residential
customers. Flat rates are simply a set amount per unit of energy, regardless of the 

6 5amount purchased. This rate structure is neutral with regard to energy savings.
However, since demand costs are not charged separately, the solar user may be
subsidized by other customers if his needs occur during peak periods.

66Lifeline rates have been adopted in a few states. Under this system, less 
is charged for the first units of energy. Its goal is to ease the burden on low-
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income consumers. This rate may incidentally benefit solar users whose needs 
for supplemental sources of energy are small enough to fall within the "lifeline" 
amount.

A final type of utility pricing is interruptible rates. This rate has
traditionally been available only to industries willing to accept the risk of service
interruptions in return for lower rates. Some studies have pointed out that a solar
user willing to accept the risk of going without utility service on infrequent
occasions could save the utility substantial amounts in capital requirements,
justifying a lower rate. If the peak occurred only rarely, this alternative might be

68considerably less expensive than additional units of storage or collector area.
The legal principles involved in rate regulation are similar to those discussed 

for service discrimination. The same prohibitions on discriminating among 
customer categories apply, as do the ambiguities as to what constitutes 
"discrimination."

A rate structure that adversely affects solar energy users may be difficult
to challenge under current case law. Several cases have upheld the legality of rate

69structures that subsidize all-electric customers, despite antidiscrimination laws.
70For example, in Rossi v. Garton, a New Jersey court held that an allowance of

$150 to anyone installing electric home heating did not violate the state's
71antidiscrimination statute. The court interpreted the statute to bar only "unjust"

discriminations, and concluded that only arbitrary discriminations are unjust:
If the difference in rates is based upon a reasonable and fair 
difference in conditions which equitably and logically justify a 
different rate, it is not an unjust discrimination. 72/

A New York public utility commission summarized the requirements for
promotional rate structures as follows:

(1) Promotional inducements may never vary the rates, 
charges, rules, and regulations of the tariff pursuant to which service 
is rendered to the customer.

(2) Promotional inducements must be uniformly and 
contemporaneously available to all persons within a reasonably 
defined group.

(3) The costs of the promotional practices must not be so 
large as to impose a burden on customers in general and must be 
recoverable through related sales stimulation within a reasonable 
period of time.

(4) The size and nature of the allowance or other promotional 
inducement must be reasonably related to the objective sought to be 
achieved and reasonably expected to promote the interests of the 
utility and its customers. 73/
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If a rate structure that provides a direct subsidy for the use of one source of energy 
is legal, then a rate structure that incidentally burdens a competing source of 
energy is, presumably, also valid.

Such facile judicial acceptance of promotional rate structures should not be
expected in the future. Until the late 1960s, the cost per unit of electricity for at
least some types of power plants declined steadily. Utilities could therefore argue
that promotional rate structures would, over time, bring new business that would
justify additional power plants. These new plants would then lower the bills of all

74customers of the utility. More recently, the lack of new sites for low-cost
hydoelectric power, changes in regulatory practices, and increased environmental

75costs have forced the long-run cost of power to steadily rise.
In these circumstances, promotional rates lose much of their appeal. A New

York court recognized the common impact of rising fuel prices in a recent decision
76overturning a subsidy for all-electric homeowners. The subsidy, which was to run

for a year, was intended to lessen the impact of higher electric rates on residential
customers who had previously been induced to buy all-electric homes by favorable
rates. The court held that the subsidy "constituted undue preference and

77advantage" in violation of the state antidiscrimination law.
As a result of this change in financial realities, it may be more defensible

for public utility commissions to grant subsidies for conservation than for
promotion of energy consumption. Several utility commissions have explictly
authorized programs to finance the installation of insulation to conserve natural 

78gas. Since it can be reasonably claimed that conservation by some consumers 
contributes to the eventual economic benefit of all, earlier precedent in support of 
promotional practices should be applicable. Some states have adopted legislation
specifically authorizing conservation programs, eliminating any doubt about their

..... 79validity.

Regulatory Burdens on Multi-User Solar Systems 
In certain areas it may be difficult to retrofit individual existing buildings 

with solar collectors. The roofs of some buildings may be ill-suited to accept 
collectors, others may be shaded by existing structures, while still others with large 
flat roofs may have excess room for collectors. In those situtations there may be 
substantial advantages to the development of joint or multi-user solar systems—
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systems that share the available space that is suited for accepting collectors. 
There may also exist similar advantages to the use of communal heat storage 
systems.

Possible advantages of shared solar systems include not only more efficient 
use of existing space but reduced construction and maintenance costs, and 
increased efficiency. In addition, very large systems may be able to avoid the 
problems inherent in interacting with a utility by building their own source of 
backup power.

There appear to be several situations where shared solar systems may be 
desirable. They include:

* Apartment buildings, including condominiums and cooperatives
* Mobile home parks
* District heating and cooling plants
* Shopping center complexes
* Industrial parks
Already, a number of shared solar facilities have begun operation. A 230-

unit appartment building in Brookline, Massachusetts is generating hot water from 
80roof-top collectors. And joint systems are being used or planned for the

81 82Oakmead Industrial Park in Santa Clara, California, a Denver office complex,
83and a luxury hotel in the Virgin Islands.

Scope of PUC Jurisdiction
In most states solar systems would not fall within the jurisdiction of state 

public utility commissions (PUCs), where those systems are operated and owned by 
a single entity on its own property for its own use (as may be the case with a 
university heating plant that services several dormitories and classroom buildings). 
And, to the extent that joint systems are operated by municipal utilities within the 
bounds of the franchising municipality, there should be no PUC jurisdiction in most 
states.^

But if two or more separate entities share a solar system, will they be
subject to the jurisdiction of a PUC and the various burdens that accompany such
regulation? Any regulatory jurisdiction that does exist over multi-user systems will
be at the state level. Neither the Federal Power Commission nor any other federal
agency has authority to regulate the production, sale, or shipment of heated or 

85cooled water.
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At the state level, PUC jurisdiction over multi-user solar systems will turn
on the interpretation of utility commission statutes. While electric utilities are
almost universally regulated, regulation of utilities supplying heat or cold is not
nearly so pervasive. Nevertheless, some states do have statutes granting the PUC
jurisdiction over entities that provide heat or cold to the public. For example, the
definition of public utility in Wisconsin includes every entity that

may own, operate, manage or control any . . . plant or equipment or 
any part of a plant or equipment . . . for the production, transmission, 
delivery or furnishing of heat . . . either directly or indirectly to or 
for the public . . . 86/

And Illinois law defines a public utility as every entity that
owns, controls, operates or manages within this state, directly or 
indirectly, for public use, any plant, equipment or property used or to 
be used for or in connection with, or owns or controls any franchise, 
license, permit or right to engage in . . . the production, storage, 
transmission, sale, delivery or furnishing of heat, cold, light, power, 
electricity or water . . . 87/
In these states the key legal issue on which jurisdiction turns is whether the 

heating or cooling entity is providing its services to the public. In short, a shared 
solar system will not be found to be a public utility if its energy is not provided "to 
the public."

The majority rule appears to be that a company is serving the public if it has
88"dedicated its property to public use." Such dedication exists if the entity is

serving, or has evidenced a readiness to serve, an "indefinite public" which has a
89legal right to receive service. Evidence of dedication to public use includes a

willingness to serve all who request service, wide solicitation of customers, the
actual provision of service to all who ask for it, voluntary submission to state

90regulation, or an attempt to exercise the power of eminent domain. It is
important to note that this test does not require that an entity provide unlimited
service to all who apply. It need only be willing to serve demands within its

91geographic area and to the extent of its capacity.
Under a minority rule, certain activities that do not involve a dedication of

property to public use may nonetheless be "so affected with the public interest" as
to give rise to utility commission jurisdiction. This view has, for example,
prevailed in at least one case involving a shopping center that generated its own 

92electricity.
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It is difficult to predict whether multi-user systems will be subject to the 
burdens of PUC regulation. Under the rules discussed above, it is at least arguable 
that a multi-user solar system would fall within PUC jurisdiction in states whose 
utility statutes purport to regulate heat and cold. This uncertainty may discourage 
investors from developing shared solar systems.

Consequences of PUC Jurisdiction
There are several reasons why the owners of a shared solar system should

fear PUC jurisdiction. If a shared solar system is found to be a public utility, it
93must file reports and accounts, serve all customers who demand service within a

94 95given area, submit its rate schedules to the PUC for approval, continue
96providing service until given permission to discontinue, provide safe and adequate

97 98service, and comply with limitations on the issuance of securities.
Perhaps the most significant burden that PUC jurisdiction would place on

shared solar systems would be the duty to apply for certificates of public
convenience and necessity. State utility regulatory statutes universally require
that every public utility must obtain a certificate before beginning operation or

99even construction of its equipment. Not only are certification proceedings often 
long and expensive, but the PUCs use the certification process to protect the 
monopoly of existing utilities. The general rule is that an existing utility shall be 
given a monopoly in its area unless the public convenience and necessity require 
otherwise. In practice this means that a new utility is almost never permitted in an 
area already served by an existing utility. Even where the existing utility is 
providing woefully inadequate and inefficient service, it will be permitted to
exercise monopoly control over its service area if it promises to correct its

. . 100 shortcomings.
The obvious question is whether a multi-user solar system found to be a 

public utility will be certified to provide heat and cold to areas being served by 
existing utilities. If the existing utility already provides heat and cold, the answer 
is fairly simple—the existing utility will probably be permitted to retain its 
monopoly in the absence of some overwhelming reason to the contrary.

The question is more problematical where the existing utility is providing 
heat and cold indirectly (by selling gas or electricity). In such instances, there 
appears to be little justification for denying certification to the shared solar
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system. A recent study completed for the Energy Research and Development
Administration concludes that there is substantial case precedent for certifying
solar energy systems despite the fact that conventional facilities exist for
providing heat and cold.*^ The precedents cited in that study suggest that new

energy forms should be permitted to compete with existing energy forms if the new
form is cheaper, cleaner, or in some way more efficient. An electric light company,
for example, was certified despite the existence of an acetylene light company, on

102the grounds that the electric company provided a new and different service. A
gas company was certified for the same region served by an electric plant, although
it would serve the same needs as the electric plant. The certification was justified

103because gas was cheaper and different. Similarly, because an electric railway
offers a different form of motive power than a steam railway, an electric railway

104won certification where a steam railway was already available. Finally, several 
decisions allowed the certification of natural gas companies that would operate in 
areas already served by manufactured gas companies. Natural gas, the court said, 
is cleaner and more serviceable.^^

Despite these precedents supporting certification of solar public utilities in 
areas served by competing utilities, it is clearly within the authority of some PUCs 
to deny certification. The mere possibility of PUC jurisdiction over shared solar 
facilities, and the threat that such jurisdiction may be used to prevent operation of 
the facilities, is a substantial barrier to the development of joint solar systems.

There are several obvious ways to eliminate these threats. The first, and 
simplest, would be for PUCs to declare that they will not choose to exercise 
jurisdiction over solar heating and cooling plants. This raises the question of 
whether utilities threatened by competition from the solar plants can compel the 
PUC to exercise its jurisdiction. This issue is likely to hinge on statutory 
construction issues: first, whether the challenged activity is a public utility, and 
second, whether the PUC may or must exercise jurisdiction over a public utility.

Because PUCs may be forced to assert jurisdiction over shared facilities, 
legislative action may be the only feasible approach. Legislative action may take 
several forms. A law might simply state that the public interest demands that 
shared solar facilities be permitted to compete with existing utilities. Such an 
approach would not preclude PUC regulation of other aspects of joint solar heating 
and cooling plants. A more drastic approach would be for the legislature to
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completely exempt solar facilities from PUC jurisdiction. A related proposal has
been put before the California legislature:

... a person (a) using a power source other than a conventional power 
source for generating electricity solely for his own use and not for 
resale to others, except to an electric utility, and utilizing a 
transmission service . . . shall not be subject to regulation by the 
commission as a public utility. 106/

While this statute applies only to electrical generators, it could easily be broadened 
to encompass suppliers of heat and cold. Finally, the U.S. Congress could pass 
legislation to preempt state regulation of solar energy facilities. As discussed 
above, such preemptive action appears within Congress's authority, but is unlikely.

Public Utilities and Solar Commercialization
Our discussion so far has been confined to the role of utilities in providing

backup service to solar energy users. An equally significant possibility is the direct
involvement of utilities in the solar energy market. Utility participation might
come in a variety of forms, from simply financing homeowners' purchases of
collectors, an approach used in some states to help homeowners install 

107insulation, to the actual provision of solar collectors by utilities as an 
alternative form of energy service.

Many utilities are already considering such programs. The Southern
California Gas Company, for example, is testing the use of solar assisted gas

108heating for apartment buildings. Other utilities are also experimenting with
109solar energy, and the utility-funded Electric Power Research Institute has a 

division devoted exclusively to solar energy projects.11^

The merit of utility participation in the solar market is a hotly contested 
issued Utility advocates point to several possible advantages:

First, although solar energy utilizes the "free" energy from the 
sun, it requires additional first or capital cost. Since the construction 
industry is highly "first-cost sensitive," we expect that solar energy 
will have some difficulty finding early, rapid acceptance. A utility 
company is used to high first-cost (capital intensive) business 
ventures. Utility company sponsorship in the "lease to the user" mode 
will do a lot to reduce this barrier. . .

Second, the sponsorship of a utility company may help 
overcome market "fragmentation." If the utility company buys the 
equipment and leases it in a large-scale fashion, the solar industry 
will face at least one aggregated market (to the gas company). This 
may provide a large enough incentive to actively stimulate a solar 
energy system fabrication industry.
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Third, because a utility company already has a 
sales/distribution/service network which operates within the housing 
industry, the Utility Company scenario provides a way of "product 
fitting" solar energy systems.

Finally, because of the traditional anti-innovation bias within 
the industry (a bias which is quite understandable given the industry 
environment), utility company sponsorship will help overcome some of 
the traditional "institutional-cultural biases" against solar energy 
which exist within the housing industry. 112/
On the other hand, utility critics have been quick to raise the spectre of

utility "ownership of the sun," with the attendant evils of "excessive profit-taking
113and monopolistic favoritism in equipment purchases." While some of this

opposition no doubt arises from ideological beliefs, specialists in utility economics
have also raised serious questions about the desirability of using utilities to
promote solar energy. Roger Noll, although he ultimately concludes that a limited
form of utility involvement may be desirable, notes two dangers:

... a regulated utility has an incentive to invest in solar technology 
that is too durable, that is excessively efficient in converting sunlight 
to usable energy, and that requires inefficiently little maintenance.
If permitted this would lead to excessive costs and prices for solar 
energy, and inefficiently slow adoption of the technology.

Second, regulated utilities can use solar technology 
strategically to recapture some of the monopoly profits that 
regulation takes away and to foreclose competition in the solar 
energy business. 114/
A compromise suggested by some utility critics is the use of publicly-owned

115utilities, which are considered more amenable to public control. Even if this 
approach avoids some of the perverse incentives that exist for regulated, privately- 
owned utilities, too few consumers are served by public utilities to make it a 
realistic option in the near future.

While these issues will undoubtedly be debated by economists for years to 
come, it is likely that some utilities will enter the solar market. Unless the 
political strength of utility opponents becomes much stronger, utilities should be 
able to convince their regulators of the desirability of what can be portrayed as an 
energy conservation program. The economic grounds for opposing the concept are 
sufficiently complex and esoteric to justify a decision either way. Moreover, gas 
utilities will have a strong incentive to undertake such activities because of the 
declining availability of their product. Without some new source of energy 
services, gas firms face the prospect of steadily declining reserves.
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It is, therefore, appropriate to examine the legal framework in which utility
participation in the solar market will be regulated. Several alternative regulatory

116policies will be discussed, and their legal consequences distinguished. First,
utilities might ask for a monopoly on the distribution of solar systems. They might
hope to do this by denying backup energy to persons not using utility-supplied solar
equipment. The utility could either rent or sell the equipment to the customer, but
no other business could market competitive systems. Such a program would be
extremely controversial; the necessary regulatory approval is unlikely. It is
difficult to imagine any justification for the creation of a monopoly in solar
equipment sales. In contrast, the generation of electricity is a natural monopoly

117that requires regulation to substitute for price competition. Conceivably, 
electric utilities could argue that the use of solar collectors for heating so strongly 
affects the reliability of their systems that regulatory control over their use is 
justified. However, this issue could be addressed through appropriate rate 
structures.

Exclusive marketing rights would also probably run afoul of federal antitrust
laws or state policies against anticompetitive practices. The Supreme Court
decision Cantor v. Detroit Edison, discussed previously, limited state activity to
provide exemptions if the challenged activity is central to the purposes of a state's 

118regulatory program. The light bulb exchange program under attack failed to
meet the test since "there is no reason to believe that [without the program!
Michigan's regulation of its electric utilities will no longer be able to function 

119effectively." A regulatory authority would have to offer a more convincing 
rationale for a program that even more clearly contravened federal antitrust 
principles.

It is far more likely that utilities will be allowed to compete with other 
distributors, than that they will be granted exclusive, marketing rights. Utilities' 
sales programs could be part of utilities' regulated services, or through 
independent, separate subsidiaries. Precedents exist for both arrangements. For 
example, Pacific Telephone in California leased and installed mobile radio 
telephones for a number of years as an independent business. The company 
eventually decided that regulation was desirable, a no filed an aoplin.b.isn with the 
state PUC. The commission accepted jurisdiction, aiul ih? service became a 
regulated business in competition with other unregtuMvui oonecri-s..
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A utility is likely to view a regulated mode as desirable because of the 
opportunities for cost sharing and risk spreading. Stated in terms favorable to the 
utility, it has been observed that

A regulated utility may be able to overcome [some of the initial 
market resistance to solar energy] ... if it is permitted, through 
rates it charges its customers, to spread at least some of the costs 
associated with its solar energy program among all of its customers 
and thereby reduce the unit cost to those persons who choose to 
utilize solar devices or systems. 120/

On the other hand, utility critics have suggested other possible incentives, in the 
opportunity for manipulation of expenses between the regulated and unregulated 
markets:

Because the utility is always more expert than the regulator on the 
technical and economic conditions facing the firm, a technological 
advance that provides more flexibility in firm operations can be used 
strategically by the utility to work a better deal from the regulated 
market. For example, a joint solar/gas utility would have to work out 
a method to allocate its costs between solar-assigned and gas-only 
services. If it could succeed in effectuating an allocation that, in 
fact, attributed too much cost to gas, it would succeed in taking 
advantage of its monopoly in the gas business to subsidize its solar 
energy business. 121/
We question whether the use of an unregulated subsidiary is any less subject 

to manipulation than a regulated component of a utility. In both situations, 
common expenses will be incurred for such things as advertising, equipment, etc., 
that could be allocated to either the utility or its solar business. Nor is there any 
inherent reason why accounting requirements should be any different simply 
because of the status of the solar entity. The process of allocating costs will 
require value judgments in either case; one man's accounting trick is another's 
example of a natural advantage.

Indeed, the principal reason for seeking utility participation in the solar 
business is the existence of economic advantages, such as the possibility of 
discounts for large purchases, access to the capital market at more favorable 
interest rates, an efficient distribution and billing system for energy services, and 
other relevant expertise. As long as these natural advantages are not abused 
through tying agreements or other illegal arrangements, no harm is done. Whether 
or not the solar business is regulated, close scrutiny ,by the public utilities 
commission will be desirable. The regulatory process is certainly accustomed to
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the notion of cost sharing; lifeline rates, for example, diverge from simple cost-of-
service principles, but are justified by other social objectives. The conservation of
nonrenewable resources could easily be recognized as a benefit to all consumers of
the utility, and therefore warrant some sharing of expenses from the solar 

122business. In any case, such cost sharing is likely to be tightly constrained by
federal antitrust laws. Utility practices that are not explicitly authorized by
utility commissions and perhaps by legislative action as well may be vulnerable to
treble damage suits, a very effective weapon. Any effort to destroy competition
by selling below market rates would very likely be challenged, whether or not the

123lower price is attributable to lower costs or profits.
In addition to antitrust considerations, another important legal issue is the

scope of PUC jurisdiction over a solar business. Competitors of a utility entering
the solar business are likely to contest PUC jurisdiction. They would hope to
prevent the utility from obtaining the advantages associated with a regulated rate 

124of return. This is likely to be particularly important in the early stages of the
solar market, when small differences in price may be far less important to
consumers than questions of reliability and performance guarantees.

The broad legal issues surrounding the exercise of PUC jurisdiction are
described in the preceding section on regulatory burdens. Initially, there is a
question of statutory construction—does the service fall within the businesses
enumerated by the state code. Thus, jurisdiction could be based on a provision in
the statute for the regulation of "heat services" or, less directly, on the grounds
that such services are undertaken "in connection with or to facilitate" the utility's
primary business. In the case of solar energy, for example, it could be argued that
the impact of solar energy use of the utility's service is so great that combined
regulated service is in the public interest.

The difficulty of drawing clear boundaries in this area is illustrated by the
California case involving the exercise of jurisdiction by the California PUC over

125the rental and service of mobile radio telephones by Pacific Telephone. The 
company had for some years offered the same service on ar unregulated basis. At 
the company's request, the PUC accepted jurisdiction; a private competitor 
appealed. A divided California Supreme Court approved jurisdiction on the grounds 
that the service was closely related to the company's regulated businesses. As the 
Court interpreted the statute, the most relevant issue was the use to which the
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technology was to be applied. Since telephone communication was intended, the 
service fell within the statute. Presumably, a similar argument could be made in 
behalf of regulating solar equipment as an energy service within the broad meaning 
of the statute. However, the issue is so borderline that the outcome is likely to 
rest on the wording of different statutes and the attitude of specific regulatory 
agencies and reviewing courts.

An alternative to utility participation in the solar energy market is to
restrict such activities as much as possible. The extent to which such prohibitions
could be imposed also depends on the ability of a PUC to assert jurisdiction over
the offending activity. There is no legal basis for seeking jurisdiction unless the

126challenged activity affects the utility's regulated business. However, it seems
likely that a sufficient nexus between solar energy and other energy services exists
to justify jurisdiction if the PUC chose to exercise it. As a mixed question of fact
and law, the agency's judgment is likely to receive only limited deference.

On the other hand, there are instances where utility companies were
essentially forced to accept limitations on their outside activities. AT&T, for
example, accepted a limitation on unregulated businesses as part of a settlement to

127an antitrust suit in 1956. The New York Public Service Commission limited
participation by utilities in solid waste disposal to expenditures for modifications
of, or additions to, boiler equipment and the purchase cost of processed solid waste
fuel. The utilities were willing to accept such restrictions to avoid being stuck 

128with a larger bill. Even where regulatory commissions lack direct leverage, they 
have other means of exerting influence. Opposing the preferences of the PUC is 
bad business from the utility standpoint.

As a final alternative to the distribution of solar equipment, utilities might 
undertake to act simply as financiers or insurers. This may be an undesirable role 
from the standpoint of the utility since the profit allowed on its loans is likely to be 
less than the utility's usual rate of return on investments. Borrowing for solar 
purposes would also compete with more profitable utility programs, increasing their 
tremendous capital needs. There are precedents in the insulation financing 
programs discussed earlier, but the amount of money that would be involved in 
solar systems is substantially greater—insulation is usually a matter of a few 
hundred dollars; a solar system costs several thousand and up.

An assertive PUC might try to force a utility to finance solar purchases. 
The utility's certificate of operation is a license subject to conditions on whatever
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129terms the regulatory agency believes necessary. A reluctant utility might be 
ordered to finance public purchase of solar collectors much in the way utilities 
have been ordered to use expensive technology to reduce air pollution.

Conclusions
In each of the three areas discussed, service and rate discrimination, 

regulatory jurisdiction, and utility participation in the solar market, significant 
uncertainty exists over appropriate regulatory policies and the impact of current 
law. From the perspective of conservationists and solar energy advocates, this 
problem is compounded by differences among utilities and states. Very few 
generalizations are possible. Examining these issues for each utility could be slow, 
complex, and expensive. This situation could very well impede the
commercialization and acceptance of solar energy systems. Utilities are not likely 
to risk significant sums without some assurance of protection from the antitrust 
laws. Other distributors may be reluctant to start their own retail businesses if 
utilities are expected to enter the market. Homeowners will want to know the net 
cost and savings of their solar systems, a calculation that depends on expectations 
about future rate structures and available sources of auxiliary energy. Builders of 
multi-family dwellings may think twice about installing a solar system if they may 
be subject to PUC regulation.

The time is clearly ripe for legislation and administrative attention to these 
questions. There are actions that should be taken by the federal government, state 
governments, and public utility commissions. The federal government should 
address those technical issues, such as appropriate methodologies for evaluating the 
impact of solar systems on utility load patterns, that are common to every state 
and utility. This is already being done to some extent; several of the studies cited 
earlier were funded by the federal government. But a larger, more systematic 
effort in cooperation with utility regulators and utility representatives is 
appropriate. The federal government should also offer a clearinghouse for 
technical information and assist states in the formulation of policy agendas.

State legislatures must decide the broad policy issues involved in solar 
utility relationships. For example, a decision to subsidize the use of solar 
collectors can be clarified by technical studies about the effect of direct incentives 
for energy conservation. Political judgments must also be made about the
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importance of the broad public interest in conservation of nonrenewable fuels, 
reduced dependence on foreign oil, etc. Moreover, a political decision must be 
made as to the relative merits of different forms of incentives—tax credits or loan 
subsidies may be a more equitable and efficient approach than the use of utility 
rate structures. Since these alternatives are not available to PUCs, state 
legislatures must make these choices. The federal government may also play some 
role.

Within the broad policy established by the state, considerable discretion 
must still be exercised by public utility commissions. The specifics of rate 
structures, scope of regulatory jurisdiction, and particular utility programs are too 
technical to be decided by legislative bodies. Until recently, any expectation that 
PUCs would voluntarily address such questions with more than a rubber stamp for 
utility proposals was unrealistic. Fortunately, the increasing political interest in 
utility regulatory decisions has made many of these agencies much more 
responsive. Still, such assertiveness remains the exception rather than the rule. To 
assure resolution of these issues through administrative processes, state legislation 
should require PUCs to investigate and recommend appropriate policies, subject to 
legislative review.

These recommendations are obviously directed more to the process of 
decision making than to substantive solutions for the issues we have raised. 
Unfortunately, the issues defy simply universal answers. The most important short­
term need is to alleviate the uncertainty in the existing regulatory environment. 
The general approaches we have suggested would go far to meet this need.
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MANDATORY INSTALLATION

The most direct way to hasten the introduction of solar heating and cooling
would be simply to require all structures in a community to use solar systems.
Related, but less severe approaches would be to require only new buildings to use
solar energy, or merely to require new buildings to be designed so that they are
amenable to future retrofitting with solar devices.

Whether applied to new or existing buildings, such mandatory requirements
could be drawn broadly or narrowly. They might require that buildings have
collector panels and associated equipment unless installation and use of these
devices is technologically or economically infeasible. If the goal is to simplify
future retrofits, the law could merely require that each new building be equipped
with a "T" connector on its hot water line, or it could require the installation of
piping, roof supports, and heat storage space for a solar device.

Because interest in solar energy is fairly recent, and because of a reluctance
to force installation of expensive additions to already expensive American
construction, it is not surprising that there are few models for this kind of solar
energy law. Florida has taken an extremely small step in this direction by requiring
a very small modification of the plumbing in structures being built. The goal is to
make it easier to add solar energy devices at a later time:

Single-family residences; solar water heating requirements.
Notwithstanding the provisions of sections 553.12 and 553.13, no 
single-family residence shall be constructed within the state unless 
the plumbing therein is designed to facilitate the future installation 
of solar water-heating equipment. The words "facilitate the future 
installation" as used in this section shall mean the provision of readily
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accessible piping to allow for pipe fittings that will allow easy future 
connection into the system of solar water-heating equipment. It is 
the intent of the legislature to minimize cost of rearranging plumbing 
should solar water heaters be added to buildings. (Effective October 
1,1974.) 1/

According to Turning Toward The Sun,
The state has interpreted this law as requiring a T-pipe fitting on the 
inlet water pipe of the water heating unit. This [building] code 
provision for solar retrofitting does not presume the future solar 
collector to be either a roof or a ground mounted system, and 
therefore does not require any special orientation or structural 
considerations for the placement of the collector device. 2/
The American Bar Foundation study also contains a suggested statute that

deals with this question:
§ 1(a) Municipalities that regulate land use shall enact 

regulations to encourage or require use of available solar energy 
systems in construction of new buildings of appropriate design, and in 
reconstruction and alteration of present buildings. These regulations 
shall consider the type, placement, and expected life of the buildings, 
as well as height and bulk of other structures, placement of potential 
structures, vegetation shadow areas, and cost-effectiveness of solar 
energy systems. Where solar energy systems are required, the 
municipality shall create and protect solar skyspace to the extent 
necessary to make the systems cost-effective.

(b) Municipalities may create zones or districts where 
available solar energy systems are encouraged or required on 
appropriate buildings. 3/
Such legislation may be expensive to implement and limits a property 

owner's freedom of choice. But it does have parallels in other areas of the law. 
For example, in a few communities, food waste disposal units are mandatory. The 
principal legal question concerning all such mandatory requirements is whether 
they constitute a "taking" under the Fifth Amendment to the Constitution. Our 
state and local governments have the power to regulate private actions for the 
public welfare. This regulatory power, called the "police power," is extremely 
broad, but it is not unlimited. The Supreme Court has called the police power "one

4
of the least limitable of governmental powers." But when regulation exceeds 
some hard-to-define point and affects the interests of citizens in a way that 
violates the instincts of a court, it becomes a "taking of property," which must be 
paid for. Governments can "take" property when no physical invasion is involved. 
A diminution of value can be a taking. In Pennsylvania Coal Co. v. Mahon, the 
Supreme Court said: "The general rule at least is that while property may be
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regulated to a certain extent, if regulation goes too far it will be recognized as a 
5

taking." The question, of course, is whether mandatory requirements for solar 
energy devices involve regulation beyond that "certain extent" as the Court so 
Delphically expressed it.

Mandatory Retrofitting of Solar Equipment
One method for determining how far regulation can go before it becomes a 

taking is to look at mandatory installation requirements for other devices on 
buildings. We have chosen to examine the legality of regulations that require 
building owners to install improvements, even though their buildings, when 
constructed, conformed to the building code. This situation presents the most 
difficult legal case; if it could survive legal challenge, then less stringent 
regulations would also be upheld.

One writer has stated the problem this way:
Regulations requiring property owners to engage in specified conduct 
at their own expense, or to make prescribed conditions or 
expenditures for specified public purposes, are also frequently 
employed. . . . Since the economic consequences of such demands are 
generally immediate, direct, and quantitatively certain, a potential 
conflict with constitutional just compensation requirements is 
obviously presented. 6/

There are countless cases that uphold the right of the state to require various,
often expensive, additions to buildings. Many of these cases deal with rooming
houses and apartment buildings: the state traditionally plays an important
protective role here because of the presumed inability of lodgers and tenants to put
market or political pressure on landlords. For example, in Queenside Hills Realty
Co. v. Saxl, a lodging house built in 1940 in compliance with all applicable laws
became subject to a 1944 requirement that a sprinkler system be installed in all
lodging houses. The Supreme Court upheld the retroactive application of the law:

In no case does the owner of property acquire immunity against 
exercise of the police power because he constructed it in full 
compliance with the existing laws. 7/

But because courts recognize that the retroactive application of building 
requirements creates difficult practical problems, the courts require a greater 
showing of public need than for prospective applications. The Supreme Court of 
Illinois made this distinction when it held that regulations could be valid only if it 
appears "the public welfare demands retroactive application." Cautioning that the
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power is "circumscribed by the facts of each situation," the court added the caveat
O

that affected property owners should not suffer "unreasonable exactions."
Unfortunately, there is little guidance concerning what constitutes a

reasonable or an unreasonable exaction. A New York Court of Appeals decision,
Adamec v. Post, offered this guidance:

A small additional cost in erecting a new building in conformity with 
a regulation calculated to "secure the general comfort and health of 
the public" ... may be reasonably justified by the result to be 
attained, while the cost of alteration of an old builidng to conform to 
such a regulation may be too great to be reasonably required for a 
doubtful or slight public benefit. 9/

The principle of the Adamec case, that a building owner may be forced to spend an
amount that roughly correlates with the public benefit that will be gained, could
bar the mandatory imposition of solar equipment. The benefits of solar energy to

‘the nation are clear, but it would presently cost property owners so much more to
heat and cool their structures with solar power than it would for them to use
conventional systems that a law requiring solar systems on all existing building
would probably succumb if constitutionally challenged.

Is it possible to require mandatory retrofitting on buildings if the regulation
permits building owners to show that for their own case solar energy heating and
cooling is not feasible or is uneconomic? A recent Supreme Court of Missouri case,
City of St. Louis v. Brune,10 suggests that this case-by-case approach would be

constitutional. In Brune, a St. Louis ordinance required the installation of bathtubs
and showers, supplied with hot water. The court, noting that these appliances were
not essential for healthful living, did not strike the entire ordinance, but found that
"its effect and its reasonableness vary as to each property affected and a decision
must be made on each separate state of facts as they arise.The facts considered
material by the court in Bruno were that the buildings to which the ordinance was
being applied were located in a deteriorating part of the city, had neither sale nor
loan value, were seventy years old, and would have required an investment of
approximately $7,800 per builidng. The court found that the ordinance was
"unconstitutional as applied to these two properties,"

[and] unreasonable, arbitrary and confiscatory as so applied, and 
consequently a deprivation of due process; and that, as so applied, it 
would have no substantial or reasonable relationship to the public 
health, welfare, or safety. 12/
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In addition to the economic facts relevant to retrofit situations, there are 
also physical considerations (like solar access, insolation, and orientation) that 
influence the effectiveness of a solar collector. Nevertheless, a carefully drawn 
ordinance would probably be upheld if it permitted building owners to be excepted 
if they could demonstrate that it was uneconomic for their building to use solar 
energy, or that their building's location was inappropriate.

One other feature of a constitutional law needs to be discussed. This is that
the mandatory imposition of retrofitting on a massive scale might find many
building owners short of capital. Therefore, this sudden demand for an expenditure
may impose special hardships that would form the basis of challenges. Giving the
building owner a reasonable time to comply would make a mandatory ordinance
more constitutionally palatable. For instance, persons who had installed a new
conventional heating system just a week before the ordinance took effect, should
be permitted to amortize their fossil fuel system over its life before being required
to install a solar system. The case of the new equipment owner is only the
strongest form of the general point that existing equipment should not be ripped
out immediately, but rather should be allowed to serve some or all of its remaining
life. According to the study done for the Energy Research and Development
Administration for the city of Santa Clara, California, elimination of
nonconforming buildings is usually set over the relatively long period of a

13structure's useful life. Such an approach furthers the goal of the mandatory 
installation law—saving scarce fossil fuels—as a lot of fuel is consumed in the 
manufacture, transportation, etc., of all energy systems.

The following guidelines would help insure that a requirement of mandatory 
installation of solar devices in exising buildings would be upheld:

1. The ordinance should only require the installation of devices 
that are cost-effective for most applications.

2. The ordinance should contain a convincing showing that solar 
energy would have substantial public benefits in the particular 
jurisdiction.

3. The ordinance should excuse building owners from compliance 
if they can show that either ecdhomic or physical facts make 
the use of solar devices impossible or uneconomic for their 
structure.

4. The ordinance should permit existing devices (heating and 
cooling plants, hot water heaters, and the like) to be amortized 
over some period close to or equal to their actual life.
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Mandatory Installation of Solar Equipment in New Structures
For new construction, building regulations are much more likely to survive 

judicial scrutiny. Building codes, zoning regulations, and site plan review are all 
well accepted features of American regulation; in some places, aesthetic zoning 
rules regulate the very look of new construction within specified areas. In new sub­
divisions, the orientation of the streets and houses can be affected by legal controls 
because they are not yet in place. Within the building shell, building codes already 
speak (either in specification or performance language) about the kinds of heating, 
cooling, and hot water heating equipment that is acceptable. Major expenditures 
are often required. Adequate insulation, solid foundations, and the like, cost 
money, yet they can clearly be mandated.

The only substantial legal question is whether the state or local building 
code enabling legisation is broad enough to include energy regulation. This question 
has been favorably resolved in a number of states either by interpretation of the 
agencies or the attorney general or, more conservatively, by amending the enabling 
legislation to specifically mention energy regulation.

As in the case of existing buildings, a law that is valid in general may be 
invalid as applied to specific structures that have special reasons for not being able 
to comply. Thus, a method for obtaining variances or exemptions for special 
hardship cases should be a feature of the law. With that single caveat, we conclude 
that there are no legal barriers to flatly requiring the installation of solar energy 
devices on structures not yet built.

Role of the Federal Government in Mandatory Installation
Traditionally, building regulation has been the subject of state or local law. 

(increasingly, building codes are becoming statewide, although studies have shown 
that in the United States there are still between 5,000 and 8,000 different building 
code jurisdictions.) But there is one area in which the federal presence already 
exists: the Minimum Property Standards (MPS) of the Department of Housing and 
Urban Development. The MPS technically apply only to construction that is 
supported directly or indirectly by federal funds (including loan guarantees from 
the Federal Housing Administration or the Veterans Administration). The number 
of homes so financed is relatively small. In fact, however, many home builders 
follow the terms of the MPS because they do not know in advance what type of
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financing a future, unknown buyer will select. There are no adequate figures 
available as to what percentage of homes comply with the MPS, but some HUD 
sources have suggested a minimum of 20 percent.

The MPS currently regulate a variety of contruction methods and items that 
must be included if a home is to qualify for federal financial assistance. (For 
example, there is a current dispute concerning whether the MPS should require 
smoke detector units; the home builders are concerned that additional regulations 
will price still more potential buyers out of the market.) There appears to be no 
legal barrier to amending the MPS to require all new construction to provide for 
actual or future solar energy utilization.

Conclusion
Although we anticipate that carefully drawn mandatory installation laws 

would probably survive legal challenges, we doubt the wisdom of such laws at this 
stage in the development of solar energy technology. Because of what we 
understand to be the economic cost/benefit ratios between solar energy and other 
heating and cooling modes (particularly regulated natural gas), we believe that 
mandatory installation would be an unwise policy.
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6

ERDA PATENT POLICY

ERDA contracts for research, development, and demonstration of solar 
heating and cooling systems include clauses that specify who has what rights in 
resulting patents, inventions, data, etc. This chapter deals with the regulations and 
statutes that dictate the terms of these clauses, and examines their effects as 
possible barriers to achieving the objectives of the solar heating and cooling 
program.

The objectives of ERDA's patent policy are to encourage participation in 
ERDA's research, development, and demonstration work; promote early use of the 
work results; and foster competition and prevent undue market concentration. In 
general, we find that the statute and regulations seem well designed to achieve 
these objectives. Some modifications, however, would be helpful, especially in the 
expression of underlying policy. Before turning to the details of ERDA patent 
policy, we will briefly discuss the nature of patent rights, and broadly summarize 
ERDA patent policy.

Patent Rights
The purpose of the U.S. patent system is to promote the progress of science 

and the useful arts by securing to inventors, for limited times, the exclusive right 
to their inventions (U.S. Const, art. I, § 8, cl. 8). A patent grant gives the patentee 
the power to exclude others from practicing (that is, making, using, or selling) the 
invention for 17 years (35 U.S.C. § 154). The patent does not necessarily give the 
patentee himself any right to make, use, or sell the article that is the subject of 
the invention, since the invention may, for example, be an improvement on an
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article that is patented by another. The patentee usually is able to make, use, and 
sell the article.

The patent grant takes nothing from the public that the public already had, 
or that was obvious on the basis of then-existing knowledge. In exchange for the 
patent, the patentee must disclose enough information for another, who is skilled in 
the particular art, to make the patented article. After 17 years, the invention 
becomes available to all for free. In the meantime, the patent tells others what 
has already been done (and is usually available for licensing) and stimulates 
competitors to make improvements or invent around the patent.

If persons without a license practice a patent by making, using, or selling the 
patented article, the paten. may sue them for infringement, seeking an 
injunction, damages, or both (35 U.S.C. §§ 281-284).

The owner of a patent can either assign or license it to others. In an 
assignment, the patentee conveys the whole right to the patent (at least within a 
particular territory) to the assignee. (In the assignment, the assignor sometimes 
becomes the licensee of the new owner of the patent.) In a license, the patentee 
grants the right to make, use and/or sell the patented article, but not the title to 
the patent.

A nonexclusive license amounts to little more than the licensor's waiver of 
his right to sue for infringement by the licensee. The patentee can grant as many 
nonexclusive licenses as he wants. But only one exclusive license may be granted 
for any particular territory. An exclusive license conveys some power to defend 
the licensee's rights against third parties. An exclusive license can grant the power 
to sue in the exclusive licensee's own name, but usually the licensee must join the 
patentee in any suit to enjoin infringement. An exclusive licensee usually has 
rights that can be sublicensed to others; the nonexclusive licensee usually does not. 
If instead of an exclusive license, the patentee grants an assignment of an 
undivided right in the patent, then either the assignor or the assignee can sue for 
infringement.

The licensor-patent owner is not required to defend the patent against 
infringement, for the benefit of his licensees, unless he has agreed to do so in the 
license agreement.

128



Summary of ERDA Patent Policy
There is no separate ERDA patent policy for the solar program.* ERDA’s

general patent policy for research, development, and demonstration is stated in
roughly 25,000 words of proposed regulations (hereinafter "Regs."). It is reprinted
and discussed at some length in the 1,750 plus pages of the ERDA-76-16 Report, The

3
Patent Policies Affecting ERDA Energy Programs. (All citations in the text 
consisting of page and/or appendix numbers refer to this report.) The policy
embodied in these regulations is largely dictated by section 9 of the Federal

4
Nonnuclear Energy Research and Development Act of 1974 (hereinafter "Act").

ERDA's basic patent policy is to take title to all patents for inventions made 
under ERDA research, development, and demonstration contracts, and to give 
contractors only revocable, nonexclusive licenses to their inventions, unless certain 
criteria are met (Act §§ 9(a) and (f)). This is consistent with the general patent 
policy of the federal government, which is to take the principal or exclusive rights 
to inventions developed under federal contracts where a principal purpose of the 
contract is to develop or improve products intended for commercial use by the

5
general public (as opposed, for example, to procurement of military hardware).

The criteria for grant of greater rights than the usual revocable, 
nonexclusive license are rather more broad areas of consideration than criteria (see 
Act § 9(d) and (e)). The purpose is to give ERDA maximum flexibility in 
negotiating contracts appropriate to the factual setting of each contract and the 
broad objectives of the program (app. C.2 at 9). Regardless of the rights given, the 
contractor must furnish prompt written reports of all inventions and discoveries 
(Act § 9(b)).

Grants of greater than usual rights may be made either at the time of 
contracting (Act § 9(d)) or later when a particular invention has been identified 
(Act § 9(e)). Even when greater rights are granted, ERDA retains a power to march 
in and terminate or modify the grant to the contractor under certain conditions 
(Act § 9(h)). Most important among these conditions are: (1) when necessary to 
fulfill health, safety, or energy needs; (2) when the contractor has not satisfied 
ERDA that he has taken effective steps, or will within a reasonable time, to 
accomplish substantial use of the invention; or (3) when the grant of greater rights 
has tended to lessen competititon or cause undue concentration (Act § 9(h)(5), (6), 
and (7), respectively).
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ERDA has the express power to license its patents to others on either an 
exclusive or nonexclusive basis (Act § 9(g)). Exclusive licenses may be terminated 
or modified like the greater rights given to contractors (Act § 9(h)).

A major point, not set by statute, is that ERDA also takes the right to
0

practice background patents of the contractor for the government's research, 
development, and demonstration purposes; and to license third parties to use 
background patents on reasonable terms if (1) the technology developed under the 
contract cannot be practiced without the background patents, (2) the contractor 
has failed to meet the commercial needs for the results of the contract to ERDA's 
satisfaction, and (3) there is no competitive alternative (Regs. § 107-5(b) and 5(a)(k) 
[sic]). The purpose of this rule is to avoid the problem of the government having 
rights that cannot be practiced either by it or on its behalf.

Title vs. License
In the public hearings and written comments on ERDA patent policy, a 

frequent suggestion was that the inventor-contractor should get title to patents, or 
at least exclusive rights to develop them (apps. B.3, B.4, C.l, C.2, and C.3). The 
key right of the patentee, the power to keep others from making, using, or selling 
the patented article, can be held by the patentee, his exclusive licensee, or each 
co-owner of a patent.

A nonexclusive licensee like the usual contractor under ERDA's current
policy, however, cannot keep others from the practice of the invention, even if he
is the sole licensee. The typical contractor under ERDA's policy is apparently a
sole licensee with a nonexclusive license (a kind of exclusive licensee in fact, but
not in law). Under government licensing regulations, however, an exclusive

7
licensee can sue at his own expense any party who infringes his patent rights.

ERDA can take all suitable steps to protect inventions to which the 
government holds title, as well as require contractors or others acquiring rights in 
them to protect such inventions (Act § 9(k)). This necessarily includes a power to 
sue for infringements in the government and implies that contractors or other 
licensees should be given the power and duty to do so as well. Contractors or other 
licensees could not discharge this duty without exclusive licenses.

The government is not obliged to protect licensees against infringements, 
though authorized to do so. In fact, the federal government has a poor record for
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defending its own patents against infringment; it is the general policy of 
government agencies not to try to stop unlicensed commercial uses of government- 
owned patents (app. A.4 at 4). Whether the government should be in the business of

g
actively enforcing its own patent rights is the subject of some disagreement, but a 
licensee should certainly have the power to defend his rights unless he is one of 
several nonexclusive licensees. As said earlier, usually the contractor-licensee is a 
sole licensee in ERDA's research, development, and demonstration program.

When the licensee will require protection against infringement by 
competitors, it should be ERDA's policy to grant an exclusive license, subject to 
modification or termination under march-in rights. The license should specify the 
licensee's powers and duties to defend the patent. It would appear, however, that 
there is ordinarily no need for contractors to be granted title to their inventions. 
In the rare case where it is appropriate, ERDA can waive title to the invention in 
favor of the contractor (Regs. § 109-6).

When there is no real need for the licensee to have the usual patent 
protections, as for example with very large businesses (discussed later), or where 
ERDA intends to grant several licenses immediately rather than wait for the 
contractor to develop and initially market the invention, ERDA's present policy of 
granting only a nonexclusive license is correct.

Revocable vs. Irrevocable Licenses
Another recurring suggestion is that the contractor-inventor ought to get 

more than a revocable license, as an inventor could presently end up with no rights 
in his own invention. For example, under its march-in rights, ERDA could revoke a 
nonexclusive license to give an exclusive license to another. Or if a contractor has 
an exclusive license, it could be modified to a nonexclusive license to give a 
nonexclusive license to another. ERDA has these powers to ensure that a 
contractor does not simply sit on his patent. It is government policy to put patents 
to work and bring new concepts to the marketplace within a reasonable time.

It is hard to see how ERDA could assure the development of a worthwhile 
invention without either such a march-in right or else a right to demand specific 
performance of a contract clause requiring the marketing of an invention. The 
latter alternative would no doubt be more objectionable to contractors than the 
present march-in rights.
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Some commenters argue that if an invention is worthy of development, it 
will be developed, and that the inventor is usually more able to develop an 
invention than a third party (see, for example, app. C.3 at 64). But it can as 
reasonably be argued that if an invention has not been developed, and it is not 
worthy of development in the eyes of the contractor, he should have no objection to 
termination of his rights. We are convinced it is reasonable for ERDA to march in 
when the inventor has made no serious effort to market the invention and another 
person is willing to try to use the patent. We consider later whether the standards 
ERDA uses in such cases are specific enough to be fair.

One situation demands special treatment. This is where the contractor has 
failed to develop an invention because it is his second-best way of satisfying some 
market need, especially where the patent's practice would require the use of 
background patents developed at the contractor's expense. If ERDA is to revoke 
the contractor's rights and force the contractor to license a third party to use the 
background patents together with the ERDA-financed invention, it would 
discourage the participation of firms with many background patents or those firms 
working on alternative means of satisfying market needs. Special care should be 
taken here if the contractor is a small business and the would-be licensee is a large 
business. While ERDA may not wish to foreclose some flexibility in such cases, 
announcement of a general policy not to compel licensing in specific classes of 
cases should be made in the regulations to avoid discouraging worthy participants in 
the research, development, and demonstration program.

Specificity vs. Flexibility
Despite the great length of ERDA's patent policy regulations, they are 

remarkably unspecific. It is useful for ERDA to have maximal flexibility to tailor 
contracts to the particular project, contractor, etc. But a lack of specificity does 
not necessarily help ERDA outside of contract negotiation or aid in achieving the 
objectives of attracting participants promoting early use of results, and fostering 
competition.

ERDA recognizes the importance of the perceptions of potential 
contractors, whether or not they are correct, since perceptions largely determine 
participation (p. 242). As one comm enter said: "In spite of the lengthy and 
complex patent provisions, the contractor has no assurances whatsoever at the time

132



of contracting [assuming no advance grant of greater than the usual rights] as to
g

what his patent rights will be. . . . While the contractor may request waivers, 
there are no indications to suggest the conditions under which a waiver will be 
granted, nor are there any guidelines to assure that ERDA will follow a uniform 
policy in granting a waiver. Whether or not a waiver is granted is entirely up to 
ERDA's discretion, with the contractor having no recourse to what he considers an 
unfair decision."^

The "standards" for modifying a contractor's exclusive license, for example, 
are so vague as "necessary to fulfill health, safety, or energy needs" and "unless the 
recipient of such waiver demonstrates to the satisfaction of the Administrator or 
his designee that effective steps have been taken, or within a reasonable time 
thereafter are expected to be taken, necessary to accomplish substantial utilization 
of the invention" (Regs. § 109-6(0). What will satisfy the administrator? What is an 
effective step? What is a reasonable time? What is substantial utilization? These 
phrases are merely adopted from the Federal Nonnuclear Research and 
Development Act (§§ 9(h)(5) and (6)); without elaboration in the regulations, they 
are not a useful guide for either the ERDA administrator or the contractor.

In deciding whether to grant a waiver of rights in an invention made after 
signing the contract, ERDA is to consider 12 factors, including the "purpose and 
nature of the invention," "the small business status of the contractor," and "extent 
to which the invention is concerned with the public health, public safety, or public 
welfare" (Regs. § 109-6(c)). While these are proper considerations, they have little 
predictive value for the contractor. He can know only the areas of ERDA's 
interest, but not what standards will be applied.

ERDA officials have given assurances in public hearings that ERDA will be 
liberal in applying patent policies, unlike some other agencies. Business planners 
place a very high value on certainty, however, even at the expense of some 
leniency. A somewhat stricter policy than ERDA says it intends to implement, 
specified in concrete terms, would certainly be more attractive to contractors. 
Some flexibility in negotiations could still be retained.

Ironically, ERDA's regulations are so unclear that they give the impression 
of being less liberal than ERDA actually intends. Thus, a contractor under an older 
set of regulations (by the former Office of Coal Research) refused ERDA's offer of 
a new contract under the proposed regulations, and preferred to contract under the
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old regulations. Despite the protestations of an ERDA representative at the 
hearing, this contractor still believed the old regulations were more liberal. The 
witness testified: "Now, I personally have probably spent something like 40 hours in 
the last three months with government lawyers, with our lawyers and industry 
lawyers. If there is a mistake, it is a big mistake in interpretation. It has 
proceeded to a relatively high level and has been explored very thoroughly."^

We have referred to ERDA thus far as if it were a single entity with a single 
understanding of the regulations. Actually, the regulations have been written by 
officials in the ERDA headquarters Office of General Counsel, but are applied by 
patent counsel in the regional offices. According to what we were told by 
contractors and officials in the Division of Solar Energy, the understanding of the 
regional counsel is that the regulations are to be applied strictly. They have the 
natural assumption that what the government pays for, it should own (patents, data, 
etc.), and that the regulations state the policy they must follow. Unfortunately, 
this subverts the tacit policy held by the headquarters officials, but not expressed 
in the regulations, to cooperate with contractors with special problems where 
possible.

Since neither contractors nor the regional counsel applying the regulations 
can decipher the intent of the regulations, the regulations should be made much 
more explicit and specific. To ensure that regional personnel are aware of policies, 
guidelines and copies of public pronouncements should be sent to them so that there 
is no discontinuity between headquarters' pronouncements and regional application 
of policy.

It is particularly important that those applying the regulations understand 
them, since contractors may be reluctant to appeal over the local official's head; 
such an appeal can result in a favorable outcome in the particular case, but great 
difficulties in dealing with the regional official later. This can have a chilling 
effect on contractors and may cause some to walk away from a particular contract 
rather than jeopardize their chances for contract work in the long term. It would 
be helpful in this matter for there to be a procedure so that early in negotiation of 
contracts any questions over policy can be settled without contradicting the 
regional patent counsel. A procedure for counselling potential contractors on 
patent policy matters would also be helpful; this could be operated by telephone 
through the ERDA headquarters officials in such a way that errors in interpretation 
of policy by regional patent counsel could be detected early and corrected.
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The patent policy regulations should reflect ERDA's patent policy as clearly 
as possible so that regional personnel will feel free to grant more than the usual 
minimum rights in contract negotiations whenever such leniency is in accord with 
current tacit policy. More specific standards are also needed for revocation, 
modification, termination, waiver of identified inventions, background patents 
licensing, and anything else that ERDA will do after the negotiation stage when the 
contractor has signed. The liberal use of examples, as is done by the Internal 
Revenue Service in their regulations (26 C.F.R.), would also be helpful. ERDA 
should retain much of its present flexibility for negotiation, although examples 
could also be used here to clarify what is intended.

Small vs. Big Business Concerns
Under the Solar Heating and Cooling Demonstration Act, agencies are to

12take steps to assure that small business concerns will have realistic and adequate
13opportunites to participate in the program. The Federal Nonnuclear Energy

Research and Development Act requires ERDA to consider the small business
status of applicants in granting waivers or licenses (Act § 9(j)). The proposed
regulations for ERDA patent policy also refer to the need to consider small
business status in granting waivers or licenses, but do not indicate the effect of this
consideration on determinations specifically (e.g., Regs. § 109-6(b)(13)).

Under the present policy, there are two major barriers to small business
participation. The first is procedural. As one representative of small business said:
"The need to formally request a waiver, and to provide thirteen categories of
supporting evidence, will undoubtedly inhibit smaller companies from making those
requests. The required boiler-plate will be easy for a large government contractor

14to prepare, but an impossible task for smaller companies." James E. Denny, 
ERDA assistant general counsel for patents, has suggested that small businesses 
that are scared of the red tape should try the telephone (app. C.2 at 272). But 
whom should they call? And how should they know to call? A potential contractor 
reading the proposed regulations has no way of knowing that ERDA intends to do 
otherwise than the regulations say. An informal telephone counselling service to 
firms confused by the regulations could be valuable. The regulations could, for 
example, tell what number to call; they could at least indicate ERDA's willingness 
to cut the red tape when possible.
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The second barrier is the general perception that waivers will not be widely
15available. For the larger firms, patent rights, even if desirable, are not essential. 

While a large firm can rely on its superior financial resources, managerial skill, and 
marketing power, the smaller firm often needs exclusive rights to a patent to 
attract risk capital for new products and to keep competition from larger firms 
manageable.

It typically costs ten times as much to reduce an invention to practice as to 
conceive it, and a hundred times as much to bring the product to market from 
invention. Even so, ERDA normally grants only nonexclusive rights to a patent 
merely conceived under a contract, even if the contract includes no funds for 
further development of the invention. Without assurance that competitors will not 
be granted similar nonexclusive rights once a small business concern has developed 
the invention and marketed it, a small business would not be able to use the results 
of its own invention. Even if government funding would take the invention from 
conception to reduction to practice, it would still only pay about 10 percent of the 
typical cost of bringing the product to market. The consideration of such realities 
may, but then again may not, lead ERDA to grant exclusive rights.

We suggest that the regulations be revised to allow for a two-tiered system 
for minimum rights to the contractor. Under this system, the norm for small 
businesses would be to grant a limited-term exclusive license, and the norm for 
large businesses would be to grant a nonexclusive license as is now done. (Medium- 
size contractors could possibly be given some kind of intermediate position, such as 
a short-term exclusive license to supplement the nonexclusive license.) Unless this 
is done, ERDA will be likely to have to draw almost exclusively on larger firms for 
research and development. For such work, the only smaller concerns willing to 
participate will be those that are willing to work solely for the benefits of the 
contract itself, without hope of developing the results of the contract. Of course, 
for demonstration work not involving development of patentable inventions, or for 
supply of hardware, the present policies are no deterrent. Small business concerns, 
however, should be able to participate in all phases of the research, development, 
and demonstration program.
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Limited-Term Exclusive License
If the contractor or other licensee is to be able to protect himself from 

infringement, his license must be exclusive. It is not essential, however, that the 
exclusive license run the entire 17 years of the patent’s life. Three to five years, 
with perhaps one renewal if the licensee has not yet been able to recoup his 
investment, should ordinarily be long enough. The license should require the 
licensee to bring the invention to the point of practical application within a given 
period, and specify expenditures or other minimum efforts. If the licensee 
complies with the terms, his license should be immune to revocation. Such a 
procedure is already authorized by government regulation (41 C.F.R. § 101-4.103-3).

Under such a procedure small businesses should be given an edge. For
example, they might be given five years, renewable, as opposed to three years,
nonrenewable, for larger businesses (if exclusive licenses are to be granted to
larger businesses at all). Because of their more limited resources, small firms will
ordinarily require longer periods to develop inventions than larger firms. This
policy should encourage small business participation in research, development, and
demonstration, as well as assist them in developing contract results. Although it
would slightly delay the delivery of benefits to the public, this approach would

16foster competition and decrease market concentration.

Background Patents Rights
As mentioned earlier, ERDA generally takes rights in needed background 

patents for the limited purposes of its research, development, and demonstration 
program and for licensing third parties when contractors fail to commercialize 
resulting patents. Background patents include patents on any inventions or 
discoveries that are not subjects of the contract, and are owned or controlled by 
the contractor at any time through the completion of the contract (Regs. § 107- 
5(a)(k)(l)). It appears from this that contractors must hold on to all patents they 
have during a contract, if the patents may conceivably be needed to satisfy a later 
government demand for background-rights licensing.

Because it is ERDA's policy to have energy-related patents in the hands of 
those who would work them, it is not desirable to limit contractors' powers to 
assign or license patents that are not the subject of a contract, but that might 
conceivably be needed for the application of its results. The contractor may not
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even know of the existence of these relevant patents at the time of contracting 
(Regs. § 107-5(b)(2)), but may later wish to assign or exclusively license them to 
another who has greater use for them. The regulations should deal with this 
specifically and permit the assignment or exclusive licensing.

The most undesirable effect of ERDA's background rights provisions is that 
they discourage those potential contractors who would be most valuable to ERDA. 
The more prior work a potential contractor has done in a particular field, the more 
likely he is to have a strong patent position that needs protection. This would be 
especially true of small businesses, which may have patents as their key assets. 
Few potential contractors would object to use of their background patents for 
further research, development, and demonstration work (especially if they were 
promised licensing for any improvements). Most would object, however, if their 
competitors were licensed, especially if the technology to be licensed is their 
second-best product for some market need.

The chilling effect of these provisions would be lessened by specifically 
defining the conditions for background licensing to third parties. It would be best 
to have a two-tiered system in which the norm would be to demand background 
rights from large but not small businesses. Alternatively, additional criteria could 
be provided that must be satisfied before competitors of smaller businesses were 
licensed.

James E. Denny of ERDA has paraphrased the background patents provisions 
as saying: "If you have technology that is necessary in the energy field, then we 
will ask you to license for reasonable royalties. Beyond that, I think it does not 
become involved" (app. C.2 at 420). Considering the position of solar energy in the 
energy field as a whole, it is difficult to imagine what patents a solar contractor 
could have that would be necessary in the energy field. If ERDA actually intends 
to require background patents licensing only under such narrow, reasonable 
circumstances, the background patents provisions in the regulations should be 
revised to reflect this.

Mandatory Licensing
Under the Federal Nonnuclear Energy Research and Development Act, 

ERDA reported to Congress and the President on the need for legislative changes in 
ERDA's patent policies, including recommendations on mandatory licensing in the

138



energy field (Act §9(n)). Under a compulsory (mandatory) licensing system, a 
patent owner can lose the right to exclude others from practicing his invention 
under stated conditions. Compulsory licensing seriously undermines the value of 
any patent subject to the conditions by taking away the usual bargaining leverage 
of the patentee, the threat of suit for injunction.

ERDA recommended against mandatory licensing. The problem is discussed 
at length in the ERDA-76-16 Report (pp. 192 ff.), and is the subject of further study 
by ERDA. We see no need to repeat the arguments here; we agree with ERDA's 
conclusion.

No New Legislation Needed
ERDA's general conclusion in its report to Congress was that new legislation 

on ERDA patent policy is not presently needed (pp. 254-55). We agree; the basic 
system seems sound, and the modifications that we suggest can be done within 
ERDA's present statutory authority.
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NOTES: ERDA PATENT POLICY

1. Although HUD has a residential solar heating and cooling demonstration 
program, there is no HUD policy to require a patent clause in their contracts. This 
may be because HUD's program is aimed more at demonstrating existing, off-the- 
shelf, technology than at researching and developing new devices. ERDA’s program 
seems to focus more on developing new systems and technology for commercial and 
general applications. It is not clear whether some part of ERDA's commercial 
demonstration program for solar heating and cooling should be exempt from the 
patent policy discussed here. See Energy Research and Development 
Administration, The Patent Policies Affecting ERDA Energy Programs, A Report 
to the President and the Congress of the United States, 3 vols. (Washington, D.C.: 
Government Printing Office, ERDA 76-16, Jan. 1976), 1: 120 ff., especially p. 121. 
ERDA's division of procurement indicates that patent clauses are always required 
in ERDA solar contracts.
2. Patents, Data and Copyrights: Proposed Policies and Procedures, 41 C.F.R. 
Part 9-9, 40 Fed. Reg. 48363 (1975).
3. ERDA's Division of Solar Energy was unable to provide us a copy of draft 
revised proposed regulations currently circulating within the agency, which 
reportedly will be published early in 1977. This chapter is thus based on the original 
version of the proposed regulations, and hopefully some of our suggested 
modifications will be already made in the regulations when they are published.
4. 42 U.S.C. § 5908 (Supp. IV 1974).
5. Section 1(a)(1) of both President Kennedy's Memorandum and Statement of 
Government Patent Policy, 28 Fed. Reg. 10943 (1963), reprinted in ERDA, Patent 
Policies, 2: app. A.3; and President Nixon's Memorandum and Statement of 
Government Patent Policy, 36 Fed. Reg. 16887 (1971), reprinted in ibid., app. A.6.
6. There are background patents and foreground patents. If a patent is an 
improvement on another patent, the new patent is the foreground patent and the 
old patent is the background patent, without which the foregound patent often 
cannot be practiced.
7. If the Attorney General consents, a licensee may join the government as a 
party complainant, but without expense to the government (that is, the licensee 
must pay costs and any final judgment or decree that may be rendered against the 
government). The government may intervene in such a case at its own expense. 
41 C.F.R. § 101-4.105 (1976).
8. See, for example, ERDA, Patent Policies, 3: app. C.2 at 493 for arguments 
against such suits.
9. Waivers are grants of greater than the usual rights to the contractor.
10. Letter from John R. Pegan, senior patent attorney for U.S. Steel, to 
James E. Denny, ERDA assistant general counsel for patents (Dec. 22, 1975), 
reproduced in ERDA, Patent Policies, 2: app. B.4, p. 235.
11. Testimony of Dr. John Dicks of the University of Tennessee Space Institute 
at Public Hearings on ERDA Patent Policy, Germantown, Md., Nov. 18 and 19, 1975, 
reproduced in ibid, 3: app. C.2, p. 223.
12. Small business concerns for government procurement purposes are defined in 
41 C.F.R. § 1-1.701-1 (1976).
13. Solar Heating and Cooling Demonstration Act of 1974, § 14, 42 U.S.C. §5512 
(Supp. IV 1974).
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14. Testimony of Norman A. Jacobs, president of the Licensing Executive 
Society, at ERDA Patent Policy Hearings, reproduced in ERDA, Patent Policies, 3: 
app. C.2, p. 264.
15. Representatives of Hughes Aircraft and General Electric, for example, 
admitted not needing exclusive rights to compete. Ibid., app. C.2, p. 428.
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7

ANTITRUST AND FOSTERING COMPETITION

This chapter examines the possible effects of federal antitrust law, and 
related laws, on the development of the solar heating and cooling market. 
Antitrust law is concerned with fostering competition and preventing undue 
concentration, and is derived from the antitrust statutes: the Sherman Act, 
Clayton Act, Robinson-Patman Act, and the Federal Trade Commission Act. 
Related laws for fostering competition are concerned with government 
procurement policy and small-business policy. This study discusses problems 
relating to (1) traditional antitrust issues, (2) procurement and small-business 
policy, (3) government patent policy, and (4) utilities regulation. The first two are 
discussed in this chapter. The latter two are discussed in the chapters on ERDA 
patent policy and utilities.

The field of antitrust law is so broad and complex that this subject could 
easily fill a book. In this brief chapter, not all matters can be covered fully, but 
the field is so important that it cannot be ignored.

Basic Antitrust Issues
The sweeping provisions of the antitrust laws prohibit restraints on trade 

that would deny our country a competitive economy. Congress chose not to make 
the prohibitions narrow, since such rigidity would have handicapped business and 
also facilitated evasion of the spirit of the law by failing to list all possible forms 
of anticompetitive conduct. The generality of the statutory language gives the 
Justice Department, the Federal Trade Commission, and the courts great discretion 
in interpreting the law and applying it to specific cases. The ultimate
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responsibility in this lies on the courts. "In the antitrust field the courts have been 
accorded by common consent, an authority they have in no other branch of enacted 
law." U.S. v. United Shoe Machinery Corp., 110 F.Supp. 295, 348 (D.Mass. 1953), 
affirmed, 347 U.S. 521 (1954).

Among the practices made illegal by the antitrust laws are price fixing by 
competitors, division of markets among competitors, refusals to deal with certain 
customers or groups of customers, attempts by wholesalers to control the retail 
price of their products, exchanges of technical and price information among 
competitors, mergers that reduce competition, certain joint ventures among 
competitors, exclusive territorial distributorships, refusals to sell a product to a 
customer unless he also purchases a second product, and certain types of 
discriminatory treatment of customers including price discrimination. In fact, it is 
all but impossible to imagine an anticompetitive act in the solar heating and 
cooling market that could not be attacked under existing antitrust law. The 
problem, if any, would not be one of power to act, but a lack of funding or a lack of 
importance attached to the solar market. Congress has mandated a study by the 
FTC on competition in the whole energy industry.1 When released, the FTC's report 
should provide a highly detailed discussion of antitrust and related competitive 
issues for solar energy as well as the rest of the energy field. It is not clear at this 
time what effect this report will have on antitrust enforcement in the energy field.

Antitrust law applies to the solar heating and cooling business just like any
other. Participation in the solar heating and cooling demonstration program does

2
not grant any immunity from antitrust laws. The only provision in the Solar 
Heating and Cooling Demonstration Act relevant to antitrust requires that federal 
officers and agencies take steps to assure that small-business concerns will have 
realistic and adequate opportunities to participate in the programs to the maximum

3
extent possible.

One example of how a deceptive practice issue might arise in the context of 
the solar energy business is provided by a recent national advertising campaign of a 
major oil company, a campaign that many persons find misleading. The ads have, 
for example, used cost figures for solar heating units based on an installation in the 
cold New England area, without disclosing that fact; and they have discussed solar 
energy in a way that implies it will not be cost-effective until the year 2000, using 
photovoltaics as the example. The ads are not accused of being literally false, but
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of being deceptive in their implications. Antisolar ads, especially if done on a large 
scale, could have a negative impact on the development of solar markets if 
consumers believe them and do not purchase solar equipment. This could retard 
development of the solar heating and cooling market, to the competitive benefit of 
the advertising conventional-energy or HVAC-equipment suppliers. A comparable 
potential problem with utility companies could arise from the use of similarly 
misleading material in bill mailings and other advertising.

Under the FTC Act, the dissemination of any false advertisement is defined 
as "an unfair or deceptive act or practice in or affecting commerce" within the 
meaning of section 5 of the FTC Act (15 U.S.C. § 52(b)). Advertising that can be 
interpreted in a misleading way is construed against the advertiser; the public need 
not make an inquiry into the truth of advertising. Neither actual damage to the 
public nor actual deception need be shown for the FTC to order a business to stop 
deceptive advertising. The FTC itself has the expertise to determine whether ads 
can deceive or mislead the public. Resort Rental System, Inc, v. FTC, 
518 F.2d 962, 964 (9th Cir. 1975). An ad can be deceptive both for what it actually 
says and for what it fails to say. FTC v. Simeon Management Corp., 
391 F.Supp. 698, 702 (N.D. Cal. 1975). The FTC can combat any trade practices in 
their incipiency that have a strong potential for stifling competition. The FTC 
need not show that a practice has totally eliminated competition; it is enough that 
it finds the practice unfairly burdens competition for a not insignificant volume of 
commerce. FTC v. Texaco, Inc., 392 U.S. 316 (1966).

It would thus appear that the FTC could, and should, investigate the 
allegedly deceptive advertising on solar energy that has occured. If the FTC finds 
it deceptive, it has wide discretion to choose appropriate remedies; its choice will 
not be disturbed unless it has no reasonable relation to the unlawful practices 
found. Adolph Coors Co. v. FTC, 497 F.2d 1178, 1189 (10th Cir. 1974).

If other antitrust problems should arise, the antitrust laws would be similarly 
equipped to deal with them. A more detailed consideration of traditional antitrust 
problems is not needed here.

Competitive Considerations in Procurement
The objectives of antitrust law (fostering competition and preventing undue 

concentration) can also be promoted through government procurement policies.
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This is especially applicable in programs for research, development, and 
demonstration, like the solar program, where the objective is the promotion of a 
new market that is still highly competitive.

The solar industry is in an early stage of development. At this point, it
consists primarily of many small firms making, selling, and designing solar
equipment. A recent development is the entry of larger firms doing research,
development, and demonstration, mostly under government contracts. The
research, development, and demonstration work is being done by energy giants,
nonenergy giants (with and without competing interests), medium-sized firms
(mostly from aerospace work), university research labs, and the smaller firms (who
tend to supply the hardware). In ERDA's solar research and development work the
dollar shares are reported to be roughly 20 percent for large firms, 40 percent for

4
university research labs, and 40 percent for small firms. The small-business shares 
in solar heating and cooling work are said to be even greater than this. In HUD's 
residential demonstration program, virtually all work is reportedly being done by 
small businesses.^

The participation of small businesses, and aid to them, is discussed at length 
later. It would appear that there is little, if any, anticompetitive potential in 
HUD's program. There may be problems with ERDA's program, since competitive 
considerations, aside from small-business status, are not generally part of the 
process of deciding who receives grants. (Note: the rights in patents, etc. that a 
contractor acquires will depend on competitive considerations. See the chapter on 
ERDA Patent Policy.)

Two firms that are leading suppliers of nuclear power reactors (and fuel),
g

General Electric and Westinghouse, along with TRW, another high-technology 
giant, were given responsibility by ERDA's predecessor, the National Science 
Foundation, for producing estimates of the contribution of solar energy to the 
nation's energy supply at the end of this century. Their estimates ranged from 1.6 
to 3.1 percent of projected demand satisfied by solar heating and cooling of 
buildings. These estimates have been criticized as being absurdly low, because of

n
the contractors' alleged antisolar biases.*

While we are not in a position to evaluate whether these projections are 
realistic, we should point out that ERDA and other energy-related agencies should 
avoid the possibility of having their contractors' credibility challenged, especially
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in consulting work bearing on energy policy. These agencies should consider the 
possible conflicts of interest and competitive impact of their proposed contracts 
and results on potential contractors.

Solar equipment competes with other solar equipment and with conventional 
heating and cooling equipment, like gas and electric heaters and air conditioners. 
Solar equipment also competes with the gas and electricity supplied by the utilities 
(utility problems are discussed in a separate chapter). Less directly, it competes 
with the gas, coal, oil, uranium, etc. that utilities use to generate power for 
electric heating and cooling, and the machinery that the utilities use to generate 
power.

To maximize competition, it would be preferable if the manufacturers, 
distributors, and installers of solar equipment be independent of, rather than 
affiliated with, these competitors; and that no single competitor have an unduely 
large share of the market.

The American Bar Association's House of Delegates has recommended, as a 
general proposition, that regulatory agencies give greater consideration to impact 
on competition in decision making, whenever consistent with the agency's statutory

g
mandate. In particular, we would suggest that contracts for research, 
development, and demonstration should be awarded only after the assessment of 
the impact on competition of each particular award and of the awards generally.

One proposal would require a contribution from the grantee that is as large 
as practicable. There would be no award without a determination that there was 
limited opportunity to induce nonfederal support, venture capital was not available, 
and the magnitude of investment exceeded the capabilities of the potential 
grantee. This proposal would also require an economic assessment so that there 
would be no award where there would be any adverse impact on market, 
intermarket, or industry competition, market or industry concentration, or market 
or industry barriers to new firm entry. There would also be no award where any 
participant would have any interest in delaying the completion of the contract or 
the commercial adoption of any innovation resulting from the contract, or in 
altering any research findings, because this would affect any assets of the 
participant or of any of its affiliates. Criteria to be applied to proposals to carry 
out these actions would be required to be developed in cooperation with the FTC 
and the attorney general and be published in the Federal Register, subject to veto 
by Congress.
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Aside from the any language, which seems overbroad, such an economic 
assessment may be what is needed. Another provision would require advance 
clearing with the attorney general of any award to a profitmaking enterprise with 
assets of $250 million or more, including affiliates. A questionable provision would 
require 90 days prior notice of all proposed contracts in the Federal Register, 
giving names, assets, and brief descriptions of the proposed award. This would give 
contract officers an opportunity to consider public comments. While this would 
make sense as applied to very large corporations or awards, it would be overly 
broad if applied to small awards to small businesses.

While this proposal is not exactly what appears to be needed, some 
legislation to provide for explicit consideration of competitive and conflict of 
interest questions is needed for the solar heating and cooling program. Otherwise, 
support may be given to organizations whose interests are contrary to the 
objectives of the program.

Aid for Small-Business Concerns
As a further supplement to antitrust law, aid can be given to small-business 

concerns to promote the antitrust objectives of fostering competition and avoiding 
undue market concentration. There are already a number of aids for small-business 
concerns in the Small Business Administration (SBA) and in the Small Business 
Office of ERDA's Division of Procurement. These could be supplemented with 
others or be given additional funds earmarked for solar small-business concerns.

A small-business concern for the general purposes of the SBA "is one which 
is independently owned and operated and which is not dominant in its field of 
operation" (15 U.S.C. § 632). The SBA has defined small-business concern in great 
detail, using such criteria as number of employees and dollar volume of business; 
the definition varies from industry to industry to reflect differences in industry

Q
characteristics (under 15 U.S.C. § 632).

The SBA has several kinds of programs for aiding small-business concerns, 
including small-business loans, grants for studies, subcontracting programs, aid in 
procurement, studies of federal programs and recommendations for program 
changes to agencies, aid in research and development, and pooling agreements 
exempt from antitrust laws. Each of these areas is discussed in turn, with 
suggested changes.
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Loans. The SBA can make loans to small-business concerns either directly 
or in cooperation with lending institutions. These loans can be made to enable 
small-business concerns to finance plant construction, conversion, or expansion, 
including the purchase of land; to finance the purchase of equipment, facilities, 
machinery, supplies, or materials; or to supply such concerns with working capital 
to be used in the manufacture of equipment or materials as may be necessary to 
insure a well-balanced national economy. There are limitations on amounts 
available, and conditions that must be met before making a loan, such as that a 
loan cannot be made where otherwise available in the commercial loan market 
(15 U.S.C. § 636(a)).

Special funding for loans for solar small businesses^ could be studied. A 

common cause of the failure of small businesses is undercapitalization. No doubt a 
loan program could save some firms, lower barriers to entry, promote competition, 
and dilute concentration. Loans or guarantees may be hard to administer, however, 
since it would be difficult to determine which of the many possible recipients could 
most aid in the development of solar heating and cooling.

Studies. The SBA can make grants to state agencies, colleges, and certain 
other organizations to do studies, research, and counselling on the managment, 
financing, and operation of small businesses, and also to collect the technical and 
statistical information needed to carry out programs for adequate small-business 
participation in government procurement (15 U.S.C. § 636(d)). The funds under this 
program are quite limited ($40,000 per year per state). Without special funding for 
solar heating and cooling, such studies would probably not be made.

Subcontracting programs. The SBA can arrange to supply other agencies 
with equipment, supplies, or materials, and then subcontract out the work to small 
businesses (15 U.S.C. § 637(a)). Every contract for property or services (including 
research and development) over $1,000,000 made by a government agency must 
require the contractor to conform to a small-business subcontracting program, if 
the procuring agency finds that the contract offers substantial subcontracting 
possibilities (15 U.S.C. § 637(d)(2)). These provisions as such are not being applied 
to the solar heating and cooling demonstration program, but analogous rules are.

In the latest Program Opportunity Notice from ERDA for demonstration of 
commercial solar heating and cooling systems, there are requirements for small- 
business participation in not less than 50 percent of the teams granted contracts.
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This comes under an ERDA mandatory small business subcontracting program, as 
authorized by the Office of Federal Procurement Policy, Executive Office of the 
President. Under this program, the following priorities are to be observed:

(1) At least 50% of the awards shall be made to teams offering
a) solar energy systems supplied by small business concerns and
b) other substantial small business participation;

(2) If priority (1) awards cannot be completely achieved, the
remaining portion of the "At least 50%" objective shall be
accomplished by awards to teams offering solar energy systems 
supplied by Small Business concerns;

(3) If priority (2) awards cannot be completely achieved, the
remaining portion of the "At least 50%" objective shall be
accomplished by awards to teams otherwise proposing to sub contract 
20% of ERDA prime contract award value to small business concerns. 
[DSE-76-2, p. 11]

There are two weaknesses in this program. First, although there is to be at least 50
percent small-business participation in teams, it is possible for the amount of
money going to small-business concerns to be as little as 20 percent of 50 percent,
under priority (3), which is only 10 percent. The ERDA Division of Solar Energy has
remedied this by setting an overall goal of 40 percent of its funds going to small
businesses. Second, even if small-business concerns get their fair share of the
money spent, their participation tends to be primarily as suppliers of hardware.
Small-business concerns should have the same quality of opportunity as large firms
to do research and development work, which will lead to a stronger future position,

12not just the same or a greater quantity of participation.
This mandatory subcontracting program is useful, but its limitations must be 

recognized. The required realistic and adequate opportunities for small-business 
concerns to participate in the programs to the maximum extent possible 
(under 42 U.S.C. § 5512) call for equal quality of opportunity for small businesses.

Aid in Procurement. The SBA can aid small-business concerns in various 
ways in procurement. The SBA can provide technical and managerial aids by 
advising on matters relating to procurement and practices of good management, 
using any means deemed appropriate (15 U.S.C. § 637(b)). The SBA can inventory 
all productive facilities of small-business concerns or arrange for another agency to 
do so (15 U.S.C. § 637(b)(2)). In the past, a directory of solar manufacturers was 
prepared, but the directory is now out of date and it reportedly will not be revised. 
A current directory should be prepared including information on capabilities of
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small-business facilities, updated semiannually. It would be useful, for example, as 
a basis for improved communications with small business, for notices of upcoming 
opportunities for research and development work, and active soliciation of small- 
business participation in such work. It could also be used to notify potential 
contractors of ERDA's policies on contract terms, such as ERDA patent policy (see 
the chapter on ERDA patent policy). The SBA can determine the way that the 
productive capacity of small-business concerns can be most effectively used 
(15 U.S.C. § 637(b)(3)).

The SBA can consult with other agencies and cooperate in setting up 
appropriate small-business programs in them. This would include certifying which 
businesses within a particular industry are entitled to small-business treatment. 
The SBA can suggest who should receive contracts in the interest of maintaining or 
mobilizing the nation's full productive capacity or to assure that a fair proportion 
of total contracts are placed with small-business concerns. This can be done for 
individual contracts or for classes of contracts. Whenever the SBA and the 
contracting officers fail to agree, the matter is submitted to the head of the 
procuring agency (15 U.S.C. § 644).

In the case of ERDA, an employee of the SBA works in the ERDA Division of
Procurement to review each proposed procurement before publication to suggest
the appropriate steps for small-business participation. The form of small-business
participation, if any, is decided after negotiation between the officials in the
ERDA Small Business Office and the officials responsible for the particular 

13program. This is essentially a cooperative effort to see that the small-business 
participation goals set can be met through the means chosen. To strengthen the 
position of small-business representation in this process, small-business set-asides 
could be mandated by Congress. There have been proposals to require that at 
least 50 percent of solar program money be given to small businesses. Although 
present Division of Solar Energy policy is to grant 40 percent to small businesses, 
there are advantages to mandatory set-asides. The current policy could be changed 
at any time. The 25 percent increase may be justified. Also, the negotiating 
position of the Small Business Office for small-business participation in particular 
procurements or classes of procurements would be improved. The question whether 
the quantity and/or quality of small-business participation should be changed, is 
worth study. The SBA could do such a study and make recommendations under 
another of its programs.

150



Program studies and recommendations. The SBA is to study matters 
materially affecting the competitive strength of small business, and the effects on 
small business of federal laws, regulations, and programs; it is then to make 
recommendations to the appropriate agencies on how to adjust their regulations and 
programs to the needs of small business (15 U.S.C. § 637(c)). We suggest that the 
SBA should be funded to make such a study for the energy agencies to ascertain the 
needs of solar small business and recommend adjustments to regulations and 
programs. The mandate to the SBA should also include the recommendation of new 
legislation, where necessary. The various suggestions in this chapter, bills before 
Congress, and any other relevant matters could also be included in such a study.

Aid in research and development. Congress has recognized the competitive 
disadvantage of small-business concerns in research and development. It has also 
recognized the importance to a strong, competitive, free-enterprise system of 
adequate opportunity for small-business concerns to do research and development 
work at government expense. Thus, the SBA is to assist small-business concerns in 
obtaining government contracts and the benefits of the research and development 
work done. The SBA can provide technical assistance to accomplish this 
(15 U.S.C. § 638(a) and (b)). This would presumably include aid in preparing 
proposals and the like. Since SBA funds are limited, the SBA would not presently 
be able to help many potential contractors of the solar heating and cooling 
program. Special funding and staff for this purpose have been proposed. Again, the 
SBA is particularly authorized (under 15 U.S.C. § 638(c)) and qualified to consult 
and cooperate with other government agencies to do studies and make 
recommendations to the agencies on such matters.

Pooling agreements. The SBA can consult with representives of small- 
business concerns to assist such firms to undertake joint programs for research and 
development. This can be done to establish laboratories for basic and applied 
research; collect information for a particular industry, and disseminate it to 
participating members; do applied research for particular members or others on a 
protected, proprietary, and contractual basis; and make applications for patents, 
and negotiate and grant licenses under patents held in the program. After 
consultation with the attorney general and the chairman of the FTC, and with prior 
written permission of the attorney general, the SBA can approve agreements 
between small-business firms providing for joint programs of research and
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development to strengthen the free-enterprise economy. No acts or omissions
within the scope of an approved program are treated as a violation of the antitrust
laws or the FTC Act (15 U.S.C. § 638(d)). Few approved pools have been in
operation since World War II, however, when the exemption from antitrust law was 

14broader. Whether such agreements would be appropriate in the solar heating and 
cooling field, and, if so, what programs should be approved, is another matter 
worthy of SBA study.

Proposed aid for sales. In addition to the institutions already in place, there 
have been proposals to aid small businesses by providing direct, low-interest loans 
to homeowners and builders to help them purchase and install solar heating and 
cooling equipment. The loans would be administered by the SBA and would require 
the recipients to purchase their systems from small businesses, unless there were 
no small-business source within 250 miles of the residence. This proposal would put 
a large burden on the SBA that may not be balanced by benefits to small businesses. 
Although the SBA does not favor this proposal, it merits further study.
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NOTES: ANTITRUST AND FOSTERING COMPETITION

1. See Conf. Rep't Amendment 71 to the Agriculture-Environmental and 
Consumer Protection Appropriation Act of 1974, Pub. L. No. 93-135.
2. Federal Nonnuclear Energy Research and Development Act of 1974, § 10, 42 
U.S.C. § 5909 (Supp. IV 1974).
3. Solar Heating and Cooling Demonstration Act of 1974, § 14, 42 U.S.C. § 5512 
(Supp. IV 1974). The Energy Reorganization Act of 1974 also calls for reasonable 
opportunity for small business participation and consultation by ERDA with the 
SBA. Energy Reorganization Act, § 2(d), 42 U.S.C. § 5801(d) (Supp. IV 1974).
4. These figures are for the last fiscal year, including the transition period (15 
months total), according to Steve Morgan of ERDA's Division of Solar Energy.
5. Less than half a dozen large firms have participated in the demonstration 
program so far, according to HUD's David Engel.
6. Between them, they have sold 268 of the 437 completed or on-order nuclear 
reactors of the non-Communist world; that is over 60 percent. See Tom Stevenson, 
"Gloom on the Monongahela," Saturday Review 4 (22 Jan. 1977): 7.
7. See, e.g., Senator Nelson’s remarks quoted in Investor Responsibility 
Research Center, News for Investors 3 (Sept. 1976): 179.
8. American Bar Association Journal 62 (1976): 1284.
9. Small-business concern for government procurement purposes is defined in 
41 C.F.R. § 1.1-701, based on 13 C.F.R. § 121.3-8 (1976).
10. Such as that proposed in HR 13001, 94th Cong., 2d Sess. (1976).
11. See Energy Research and Development Administration, Program Opportunity 
NoticeTDSE-76-2, Oct. 1976), p. 11.
12. See Harold R. Hay, "Solar Energy Opportunities for Small Business" (Paper 
presented at the Consumer Conference on Solar Energy Development, Albuquerque, 
N.M., Oct. 2-5.1976), p. 6.
13. Each ERDA procurement office (field or operations office) also has an 
ERDA employee who is a small business specialist to assist in the administration of 
the small-business/minority-business programs. Energy Research and Development 
Administration, Selling To ERDA (May 1975), p. 4.
14. Small Business Mobilization Act of 1942, ch. 404, § 11, 56 Stat. 357 (no longer 
in force).
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LABOR UNION RESISTANCE AND CONFLICTS

Installation of solar energy systems will require many different manual 
skills. Water circulation systems will require plumbers, while air systems will 
require the expertise of sheet metal workers and HVAC (heating, ventilation and 
air conditioning) contractors. Roofers may install integrated solar roof 
components. New technologies may require new types of skills, and there may be 
arguments over which traditional craft union should encompass these skills.

At least one union has already demonstrated an interest in protecting its 
future slice of the energy pie: the sheet metal workers commissioned a study of 
their role in the future energy delivery system, which noted the significant 
potential market for sheet metal workers created by air circulation solar 
technologies and urged the union to campaign actively for government funding of 
such systems.1 This particular battle is likely to be fought in the halls of Congress, 
not in union halls, and does not, therefore, raise any legal problems.

Labor law issues could arise, however, in other ways: through union 
resistance to new technologies, through jurisdictional disputes, or through conflicts 
over work assignments. First, unions could oppose the use of solar technologies 
much as they did plastic pipe, by promoting discriminatory provisions in building 
codes. The use of building codes as a barrier to change is extensively discussed in 
the chapter on building codes. Unlike the use of plastic pipe, solar technologies are 
not an immediate threat to existing jobs. Opposition, therefore, should be less. A 
related problem is that construction unions may resist any plumbing or other solar 
system fabrication done in factories.

154



A second possible labor law problem is conflict among unions over the
representation of new skills. Serious obstacles are not anticipated here as existing
solar technologies rely primarily on very traditional skills. But this potential
problem should not be overlooked, because if jurisdictional conflicts between craft
unions do arise, they may seriously impede solar energy. Studies have documented
the importance of labor groups in the utilization of new technologies:

The [construction] industry is craft-based and operates through a 
series of individual craft unions that contribute separate skills and 
functions to the construction process. These unions have a great deal 
of control over acceptance of individual technological innovations.2/

The slow acceptance of plastic pipe, mentioned earlier, is often cited as an
3

example of union opposition to work-saving products. One survey of early solar
uses found labor jurisdiction problems to be among the least significant 

4constraints. The AIA Research Corporation argues that the literature on
innovation in buildings overstates many problems by focusing on standardized, cost
reducing products. Since the building industry is highly decentralized, the AIA

5
contends that any effort toward standardization will encounter great difficulty. 
On the other hand, it is too soon to say that jurisdictional disputes will not be a 
problem in the solar industry, because labor unions are unlikely to haggle over the 
control of a new product until a real market exists. That stage has not yet been 
reached with solar energy.

A third area of possible labor disputes, conflicts over work assignments, 
deserves more attention. Work assignment disputes might arise if different unions 
claim responsibility for the same task, such as connecting solar components to 
existing heating and ventilating ducts. Unlike jurisdictional disputes the fight here 
is not over which union should represent new skills, but over which should represent 
the new application of old skills. The existence of such conflicts could interfere 
with the installation of solar equipment, discouraging builders who might otherwise 
be interested in solar alternatives.

The federal government has broad authority over labor disputes under the 
National Labor Relations Act of 1947 (also known as the Taft-Hartley Act). The 
National Labor Relations Board (NLRB) was created by the act. The NLRB has no 
authority over work assignments prior to the existence of a dispute, but after a 
conflict exists, the NLRB can determine if a labor practice is unfair. For example, 
the board could investigate union efforts to force an employer to give particular
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7work to its members. The NLRB also may settle work assignment disagreements 
that are the source of a strike or threatened strike.

Although the NLRB has no jurisdiction prior to a dispute, states may 
legislate in this area if their efforts do not in any way conflict with federal law. 
Thus, they may not ban strikes or require binding arbitration, but they can provideg
voluntary negotiating procedures.

The most rational approach to labor questions may be federal support of 
early jurisdictional negotiations among affected unions. The study prepared for the 
sheet metal workers evidences some interest in timely resolution of jurisdictional 
questions:

A solid understanding in advance of [technological] developments 
would help ensure that new areas logically falling within SMWIA 
jurisdiction would be so assigned. Early settlement of jurisdictional 
problems would benefit SMWIA. . .9/

Past experience suggests unions will cooperate to obtain mutual benefits.^ The 

ABF study suggests the creation of a Solar Energy Labor Board to recommend 
appropriate regulations. To date, however, there is very little proof that any new 
organizations are necessary. Although problems could arise abruptly, for the 
immediate future it will probably be adequate to monitor experience in the 
demonstration program and support informal discussions with union officials.
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9

PROPERTY TAXES

This a field where it is very difficult to sort carrots from sticks. Although 
there are many tempting carrots, in the form of tax incentives in particular, this 
section will deal only with existing and proposed laws that may present special 
obstacles to solar-equipped buildings. Most of the action is on the state level, but 
it is an important area to explore because of the plethora of proposed and enacted 
legislation, and because of several overlooked potential legal problems.

Opinion seems unanimous that solar equipment will add to a structure's 
assessed value. From the owners' viewpoint, this is both good and bad. When they 
seek to sell their property, or to obtain financing on it, it is desirable to consider 
the added value. But to include this addition in assessments made to determine the 
amount of tax to be levied on a property may be unfair. Many states have passed, 
or are considering, legislation that addresses this problem. There are serious legal 
deficiencies in most bills, however. These shortcomings are detailed at the end of 
this chapter.

Property taxes are presently collected in all states. They may be levied at
the county or municipal level, or at both. Most state governments themselves
collect little revenue today from property taxes.* Homes, commercial properties

and factories are all subject to property taxation. The business community
2contributes an estimated 40 percent of property taxes.

Although the impact of property taxes is most heavily felt at the local level,
there are many actions state governments can take that influence these taxes.
State laws define what is and is not taxable; states may certify local assessors;
conduct research for localities to use in determining assessment standards; prepare

3
manuals to guide assessors; actually assess difficult-to-assess properties; etc.
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Historically, there has been great resistance to the federal government 
tampering with local property taxes. Federal authority over property taxes is 
severely limited by the Constitution. Article 1, section 9, clause 4 states that the 
federal government may only levy direct or capitation taxes in proportion to the 
census or enumeration. It is unlikely that the near future will see much federal 
involvement with property taxes (unless important constitutional rights are 
involved, such as in the school financing cases). In 1972, the Advisory Commission 
on Intergovernmental Relations studied what role the federal government should 
take in providing relief from property taxes. The conclusion reached was that "the 
interests of our federal system are best served when states retain primary

4
responsibility for shaping policies dealing with general property tax relief." There 
are, of course, indirect ways that the federal government affects property taxes. 
One way is through federal revenue sharing, as some states use their portion to 
relieve particular property taxpayers.

The American Bar Foundation (ABF) study includes a suggested statute that
5

would have states exempt solar energy systems from property taxes. It is 
reasoned that a solar system puts no additional burdens on a community: in fact, it 
reduces a community's financial burden by lessening air pollution, cutting the 
amount of energy needed to transport conventional fuels, etc. Exempting solar 
equipment from property taxes would therefore prevent local governments from 
getting an unjustified windfall, while encouraging owners to select the solar option.

Under the ABF statute, assessors would value a property as if it had a 
conventional system. If a solar system were an economic liability during its 
adjustment and testing stages, assessors could reduce its assessed value.

A statutory definition of real property (important because it determines 
what property will be subject to taxation) typically includes the words "structures," 
"fixtures," and "improvements." The term improvements actually encompasses the 
first two terms. Equipment to harness solar power for heating and cooling could be 
found to be either a structure, a fixture, or conceivably (in the case of a backyard 
"portable" collector) personal property. Passive systems would probably be found 
to be structural, as could collectors that substituted for roofing. But it is probable

g
that most solar energy equipment would be defined as fixtures. A fixture is often 
described as a thing which, although originally a movable chattel, is regarded as a 
part of the land because of its annexation to, or association in use with, the land.
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The distinction is not a crucial one for our purposes, as fixtures are nearly always
considered when assessments are made.

Either state statutes or state constitutions may tell assessors what to
include. Usually they are directed to include all property that is not specifically 

7
exempted. Oregon law, for example, defines real property as ". . . the land itself 
. . . all buildings, structures, improvements, machinery, equipment, or fixtures 
erected upon, under, above or affixed to the same . . . and all other rights and 
privileges appertaining to the land; and any estate, right, title or interest whatever

g
in the land or real property, less than the fee simple." Movable machinery is

9 10considered personal property and is exempt from taxation. In some states,
however, personal property is also taxed.^ Where a public interest is found, many

items have been successfully exempted from taxation. These include fallout
shelters, pollution control facilities, nuclear power plants, union halls, and

12homesteads for disabled veterans.
Even if solar system components were specially exempted, if they served a 

second purpose as well (such as substitution for part of the roof) their value would 
probably have to be considered. This is the approach of the ABF suggested 
statute.^

A factor to be considered when designing legislation is that states use
several systems to value real property: (1) by how much it would cost to construct
it today, less depreciation or obsolence; (2) the income it generates; or (3) market
data. The method used may depend, in part, on the type of property being assessed.
The market data alternative is often used for private homes; the income approach
may be used for shopping centers, apartments, and other income-generating 

14properties. A reduction in the assessment of solar equipment would not be
effective where property is assessed according to the income it generates. Other
devices must be used to aid these property owners.

There may be legal problems with exempting solar equipment from property
tax assessments as the majority of states have what are known as "uniformity
clauses" in their constitutions and/or in their tax laws. Oregon, for example, has

15such restrictions in both its constitution and tax laws. Uniformity clauses say 
that all "similarly situated" property or the "same class of subjects" must be taxed 
at the same rates. The language and the interpretation of such clauses vary widely 
from state to state, making it very difficult to predict the success of an effort to
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exempt solar heating and cooling equipment. In some states, constitutional changes 
may be needed.

Test cases will probably soon make their way to the courts. For example,
Illinois, which has a constitutional uniformity clause, enacted legislation last year
allowing special treatment by assessors of solar energy systems. No accompanying
consititional change was made. If Illinois' new law survives challenge, other states

16may be encouraged to pass their own similar laws.
To allow businesses to be taxed at higher rates than homes, some states with

constitutional uniformity clauses "classify" properties according to their use and
17character, and assess only those within the same category at a uniform rate. In

40 percent of the states, however, constitutional clauses prevent the classification
18of property. Even so, classification is often done extralegally by assessors.

Legislation to exempt solar systems from property taxes is the most popular
state solar incentive. Enacted laws typically say that solar equipment shall not

19cause an increase in the valuation of a building. At least one study based on a
complicated solar energy market simulation model concludes that such legislation
would increase "the estimate of solar energy to 38.6 percent in the year 2000" with

20the increase concentrated in small, owner-occupied homes. These figures 
suggest that exemption legislation is worthwhile.

Most existing and proposed legislation has several important flaws when 
viewed from a legal perspective. Ambiguities abound regarding the treatment of 
passive systems, backup systems, commercial property, and easements.

First, legislation is often vague on how backup heating systems should be 
assessed. In most climates, building and health codes require structures with 
residential occupancy to be equipped with heaters capable of warming habitable 
rooms to specified temperatures. Requirements vary greatly, but as massive solar 
storage systems capable of outlasting weeks of cloudy weather are not now cost- 
effective, solar homes will require backup systems. These backups may not be as 
expensive as ordinary heating systems because solar homes will presumably be 
better insulated, and because less durable systems may be utilized (since they will 
have lighter demands). Nevertheless, backup systems will exist and laws must deal 
with them.

One popular type of state legislation says solar homes shall be assessed as if
21equipped with a conventional system or "at no more than" the value of a
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conventional system. Such laws could be interpreted as requiring a "double 
assessment," i.e., the value of the backup system plus the adjusted value of the 
solar system.

Even legislation that simply exempts solar systems from taxation should be 
precise about the tax treatment of backup systems.

Second, a similar precision should be sought in statutory definitions of "solar 
energy system" and like terms. Not only should the exclusion (or inclusion) of 
legally required backup systems be specified, but it should be made clear whether 
passive solar systems are also to receive preferential tax treatment.

Third, state legislation should be cognizant of the fact that some 
assessments are made on the basis of a property's income production, a problem 
mentioned earlier. We found no examples of legislation reflecting an awareness of 
this reality.

The ABF has raised another consideration. Their suggested statute would do
more than just protect solar heating and cooling systems from higher assessed
value. It would also exempt entirely from taxation the value of a solar landowner's
solar easement, but recognize the decrease in the value of the servient estate over
which the easement passed. This approach should encourage adjacent property

23owners to grant easements.
Yet another frequently overlooked issue is when tax exemptions should

begin. Property under construction may be taxed, and is not usually exempt merely
24because its prospective use would make it exempt. The few samples we found

that dealt with this topic said the exemption would begin after the system was 
25installed. The authors of the ABF study were aware of this potential ambiguity, 

but decided to acquiesce to existing law.
A final aspect that has been generally ignored is whether solar units that 

qualify as taxable personal property (as a portable yard collector may) should also 
be exempt.

In summary, laws that protect solar systems from high assessments are 
worthwhile, but a well-designed piece of legislation should take clear positions on 
the following:

1. How backup heating systems are to be assessed.

2. A clear definition of "solar energy system."

3. Whether passive solar systems are eligible for exemption.

22
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4. If the state values any property according to its income 
production, such property should either be given another type 
of incentive tailored to it, or specifically excluded from the 
exemption.

5. The treatment of solar easements in assessments.

6. Whether solar systems under construction are eligible for an 
exemption.
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10

MOBILE HOMES

Pursuant to the National Mobile Home Construction and Safety Act of 1974/

the Department of Housing and Urban Development (HUD) promulgated the Mobile
Home Construction and Safety Standards (Mobile Home Standards), effective
June 15, 1976. These nationwide standards apply to all mobile home manufacturers,
and control "all equipment and installations in the design, construction, fire safety,
plumbing, heat-producing, and electrical systems of mobile homes designed to be 

2
dwelling units." The standards preempt state law's that deal with anything covered 
by the standards, unless the state law is identical to, or more stringent than, the 
federal standards. Therefore, any successful effort to produce a mobile home 
equipped with solar heating, cooling, and/or hot water systems would be dependent 
upon compliance with HUD's regulations. It is, then, essential to examine these 
regulations and identify and try to eliminate any barriers to use of solar energy in 
mobile homes.

Over a quarter of new houses have wheels. The great potential for 
widespread use of solar systems on mobile homes makes it important to overcome 
existing impediments and provide all possible incentives for the development of an 
economically feasible system. According to statistics compiled by the 
Manufactured Housing Institiute, mobile homes accounted for 94 percent of all 
single-family housing starts under $20,000 and 28 percent of all single-family starts 
in 1975.^ (These figures do not include owner-built homes or homes that were built 

to rent—only new homes that were sold during 1975.) Moreover, a generous 
percentage of mobile homes are located in states with high insolation.
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In addition to providing a large potential market for solar heating, cooling, 
and hot water systems, the potential for mass production means that great 
opportunities exist for cutting the price of solar systems for manufactured 
housing.^

The purpose of the Mobile Home Standards, as set forth in the Mobile Home 
Act, is to protect the public from injuries caused by faulty construction and design. 
It is possible that solar systems will be safer than conventional ones, and that their 
encouragement will thus dovetail with the purpose of the act. An amendment to 
the act, broadening its purpose to include energy conservation, may be wise.

Encouraging innovation. Nevertheless, the mere existence of uniform 
standards facilitates the future development of solar-equipped mobile homes. The 
process of introducing innovative designs, like solar-equipped units, is greatly 
simplified by a nationwide uniform code, because manufacturers only have to deal 
with one authoritative source rather than a multitude of state and local regulations 
(as is the situation with conventional housing). Although the Mobile Home 
Standards designate specific materials to be used in mobile home construction, they 
do not prohibit introduction of new materials; in fact, innovative designs are 
expected and provided for.'* Alternative materials may be used if they perform as 
well or better than the specified materials. Therefore, solar heating, cooling, and 
hot water systems may be substituted. A greater burden is put on the 
manufacturer's shoulders, however, as he must prove that the alternative devices 
he wishes to use are truly equivalent. Required testing procedures are set out in

g
the standards. Unless the new material or method of contruction is based on

7
"accepted engineering design for the use indicated," the burden is put on the 
manufacturer of developing and conducting tests to show the structural properties

g
and significant characteristics of the alternative. It is questionable whether solar 
systems for mobile homes could be based on accepted engineering design. Although 
the "burden of proof" lies rightfully with the manufacturer, this provision could 
impose significant administrative and economic burdens. As manufacturers must 
already invest a great deal of time and capital in developing new designs, this extra 
burden would discourage innovation.

Cost—the major obstacle. Government agencies have already recognized 
the potential for solar development in the mobile home industry and are funding 
experimental projects. But the major problem, the high cost of solar mobile homes,

166



remains unsolved. The Los Alamos Scientific Laboratory, with funds from ERDA's
Divis;on of Solar Energy, has completed one of four planned solar-heated
mobile/modular homes. The laboratory estimates that the cost of one such unit, if
produced at the rate of one unit per week, would be $25,000. A similar mass-

g
produced unit without solar heat would cost $20,000.

One of the major problems in establishing a secure market for solar- 
equipped mobile homes lies in the nature of the market. Mobile home buyers are 
seldom affluent, so a 20 percent increase in the initial cost of a unit may be crucial 
to their buying decisions. Mobile homes provide inexpensive housing to low- and 
moderate-income families. Arguments about life-cycle costing are pointless if a 
family simply cannot make a larger down payment. Because of this, the potential 
for widespread use of solar systems is greatly reduced.

Even with low-interest, long-term financing, most mobile home owners may 
not be interested in such an investment. This, again, is due to the nature of the 
market. The majority of mobile home owners are young couples or older retired 
couples. Young couples regard living in a mobile home as a temporary situation 
while they save for a real house. They would not be interested in the long-term 
cost benefits of solar heating, cooling, and hot water systems. Retired couples who 
purchase mobile homes usually have fixed incomes. As they tend to be 
conservative about expenditures, they may be discouraged by a large down 
payment. On the other hand, people with fixed incomes might be more concerned 
about rising fuel prices, and the idea of amortizing their energy costs as part of 
their mortgage may appeal to them.

Planning now for retrofits. Although it appears that solar energy will not be 
economically feasible for mobile home use until the cost is lower, there is still a 
great opportunity to increase the future market through retrofits. The Mobile 
Home Standards establish roof load requirements.10 If HUD were to determine the 
anticipated weight of solar collectors, and increase, if necessary, the roof load 
requirements to accomodate collectors, many more mobile homes would be able to 
convert to solar systems in the future. Present mobile homes may be structurally 
strong enough to support a small solar collector, because of the broad distribution 
of the weight of collectors, but it is doubtful that their roofs could withstand 
installation weights, such as the pressure of workmen.*1

In addition to improving the structural strength provisions, plumbing 
standards should be examined and changed, where necessary, to facilitate future 
solar retrofits.
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Ground collectors. One alternative to roof collectors is the Solar Furnace
manufactured by Champion Homes Inc. This controversial furnace can only be used 
for space heating, but Champion Homes is currently attempting to develop a 
cooling system as well. Designed to be placed on the ground, this unit is 
particularly adaptable to mobile homes. But, while roof load problems are no 
longer a concern, new problems are presented by zoning ordinances.

12Roughly half of all mobile homes are in mobile home parks, and mobile
home parks provide only minimally sized lots. Because of this, ground space is
limited and precious. A survey of density regulations where mobile homes are most
abundant (the southeastern states and California), reveals that the minimum lot
size ranges from between 2,000 to 3,000 square feet per mobile home. An average

13mobile home (720 square feet) occupies from 24 to 34 percent of this space.
Although there is technically room for a solar furnace in the remaining space, it
would further reduce an already too small yard.

Connecticut, on the other hand, requires a generous 10,000 square feet of
land for each mobile home, and New York subjects both mobile and conventional

14homes to the same lot requirements. If the minimum lot size requirements of all 
mobile homes were increased to provide a reasonable amount of yard space, as in 
Connecticut and New York, more mobile home owners might consider the Solar 
Furnace type of alternative. In addition to being more compatible with the 
structure of existing mobile homes and more easily retrofitted to any forced air 
system, the Solar Furnace costs less than other units with comparable 
performances. Its price ranges from $2,500 to $3,500, excluding installation.

A third, more distant, possibility are thermic diode panels used as structural, 
vertical wall elements. Such panels are now being tested. Their overall structure
is based on a stiff paper honeycomb core, a material already used in mobile
i 15 homes.

Communal solar systems. Another possibility, since so many mobile homes 
are close together in mobile home parks, is collective solar systems. The most 
attractive aspect of collective systems is that they lower the barriers previously 
discussed. A collective system could be located on an empty lot so individual yards 
would not be shrunk. It would not require stronger roofs. It also removes the 
necessity for large consumer investment, a very important factor. If the owners of 
mobile home parks would provide the necessary space for a joint collector (and this
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should be more palatable to them than increasing each lot's size), this could be a 
feasible solution. Joint heat storage units may also be useful in a trailer park 
setting. (See the Utilities chapter for further discussion of joint systems.)

Tax breaks overlook mobile homes. Another barrier to the use of solar 
energy in mobile homes is tax policies. In some areas, mobile homes are taxed as 
personal property; in other areas they are taxed as real property. Mobile homes 
that are taxed as personal property are not eligible for the solar tax exemptions 
being considered by state legislatures, and tax incentives are now the most popular 
form of economic incentive for solar energy. At least three-fifths of the states 
have introduced legislation providing income tax deductions or exemptions from 
sales, use, or property taxes for the cost of purchasing and installing solar heating 
and cooling systems. These incentives are offered for both residential and 
commercial properties. However, mobile homes are not specifically included. 
Either all mobile homes should be taxed as real property, or, where applicable, 
present tax laws should be amended to include personal property tax exemptions for 
purchasers of solar equipment for mobile homes.

Better financing terms are needed. The way solar homes are financed also 
discourages solar energy utilization. The larger, more expensive mobile home units 
are treated as conventional housing and thus are eligible for long-term financing, 
while smaller units are not. Because of this practice, it would be harder for 
purchasers of the smaller units to bear the additional costs of a solar-equipped 
mobile home. The same irony found in many credit situations is present here: only 
the least favorable credit terms are available to the higher risk applicant who could 
most benefit from longer-term, lower-interest loans. Because there is a strong 
public purpose in encouraging solar heating and cooling, it may be wise to accept 
the risk of defaults. Accordingly, state and local institutions that affect the 
lending laws could be required to treat all solar-equipped mobile homes as 
conventional housing. In response to arguments that the owners of small units are 
more likely to default, it can be said that those small-trailer owners who invest in 
solar equipment must be planning to keep their trailers long enough to recoup their 
investment. It is even possible that as fuel bills rise, the buyers of solar mobile 
homes would be less likely to default as their total monthly expenditures on energy 
and housing may be lower.

HUD now provides mobile home loan insurance, and facilitates a secondary 
market (through the Government National Mortgage Association) for some
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government-insured or guaranteed mobile home loans. HUD should review its 
programs to see how its considerable influence in this market could be used to 
encourage solar mobile homes. One possibility would be to raise the maximum 
amounts of loans that can be insured when the increase in the price of a mobile 
home is due to solar equipment.
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NOTES: MOBILE HOMES

1. 42 U.S.C. § 5401 et seq. (Supp. IV 1974).
2. 24 C.F.R. § 280.lTa)7l976). Emphasis added.
3. Manufactured Housing Institute, "Quick Facts" (Chantilly, Va., 1975), p. 7.
4. J. Douglas Balcomb, "Solar Energy Systems for Manufactured Housing," 
(Paper presented at the Consumer Conference on Solar Energy Development, 
Albuquerque, N.M., 2-5 Oct. 1976), p. 4.
5. See 24 C.F.R. Part 280 (1976).
6. Ibid., § 280.301(g).
7. Ibid., § 280.301(e)(2).
8. Ibid., § 280.301(e)(2) and (f).
9. See Balcomb, "Solar Energy Systems for Manufactured Housing," p. 12.
10. 24 C.F.R. §§ 280.305(3) and 280.401-02 (1976).
11. According to Alan Jacobson, program manager for a General Electric 
project funded by the National Science Foundation entitled, "Exploration, Design, 
Construction, and Evaluation of Solar Energy Systems for the Heating and Cooling 
of Mobile Homes."
12. See Balcomb, "Solar Energy Systems for Manufactured Housing."
13. See Norman Williams, Jr., "The Special Problem of Mobile Homes," in 
American Land Planning Law, 5 vols. (Chicago: Callaghan & Co., 1974-75), 2: 
chap. 57.
14. See ibid., § 57.31.
15. Solar Energy Digest 8, no. 1 (Jan. 1977): 5.
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11

TORT LIABILITY, INSURANCE, AND WARRANTIES

Even the most wildly enthusiastic supporters of solar heating and cooling 
would admit that someone or something is bound to be injured at some time by this 
new technology. Solar systems may be less dangerous and more reliable than 
conventional furnaces. Nevertheless, it is possible that solar equipment will pose 
special hazards like glare, broken glass, or leakage of dangerous chemicals, or that 
they will simply not function as promised. Persons seeking compensation for 
injuries caused by such hazards will turn to the well-developed tort laws that deal 
with the duties of landowners to persons on and off their property.^ A related area 

of tort law deals with "product liability" laws determining who pays when a person 
or property is damaged by a product. Relief will also be sought from insurance 
companies and under warranties.

Although solar devices will present slightly new factual situations, courts 
have had a lot of practice applying liability laws to new circumstances. It is not 
possible to predict the outcome of all solar equipment cases, but it is interesting to 
sketch out the broad principles that shape court decisions. We will look first at the 
legal duties of the landowner and then at the duties under tort law of equipment 
manufacturers, retailers, and installers. Insurance and warranty options will then 
be examined.

Tort Liability of Solar Property Owners
As the use of solar equipment becomes more popular, questions may arise 

about the liability of equipment owners to persons accidentally injured by their 
systems. The potential dangers most frequently cited are broken glass or leaking
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chemicals; whether a ground collector would be an "attractive nuisance" to a child; 
and whether glare from collector surfaces may momentarily blind auto drivers and 
cause accidents.

The liability of a landowner will hinge, in part, on the legal status of the 
injured plaintiff with regard to the property (trespasser, licensee, invitee); the age 
of the plaintiff; and on whether the injury occurred on the property. If a child 
trespasses and is injured while climbing on a ground collector, the landowner may 
be liable if it can be proved that the collector was a "dangerous condition" with a 
risk children would not be able to appreciate, if the owner knew that children 
frequently came into the yard, and if it would be very difficult to make the 
collector "childproof." Thus, if a child climbed to the top of a tent-shaped 
collector and fell off, the owner would probably not be liable because children can 
usually appreciate the risks associated with height. But if the child broke the 
collector and was injured by a chemical leaking from it, liability may attach. It is 
hard to imagine a situation, however, where a fence could not easily be put around 
ground collectors, thus avoiding this problem.

If an adult trespasses on land, and the owner does not know of his presence, 
the owner has no responsibility for accidental injury. Once the owner is informed 
of the intruder, a responsibility exists to warn him of, or make safe, any concealed 
artificial conditions that could seriously harm the trespasser. On the other hand, if 
there is any risk of harm from active operations, the owner must provide adequate 
warnings. If a trespasser is anticipated, he is usually treated as a discovered 
trespasser.

Someone with permission to come on land, either for their own benefit or for 
business purposes, is called a licensee. (Social guests are licensees.) Licensees are 
entitled to warnings regarding any dangerous conditions they are unlikely to 
discover. The owner need not make repairs or make safety inspections. But, if a 
solar system could be termed an "active operation," the owner must exercise 
reasonable care in running it.

Another category of persons are "invitees"—those invited to come on the 
premises for the owner's benefit. Customers at a store or worshippers in a church 
fall into this group. Property owners owe a rather high duty of care to such people. 
They must make safety inspections of their property and make safe (a warning may 
be sufficient) dangerous conditions, as well as warn of concealed dangers.

173



Glare off some collector surfaces may be an irritant or even a danger to 
motorists. The general rule is that landowners are only liable to persons off their 
premises if the injury was caused by unreasonably dangerous, artificial conditions 
on the property. A court would probably ask whether a simple, inexpensive solution 
to the glare existed.

Although we did not find any very analogous cases, a glare that creates a
danger on a public highway could possibly be dealt with as either a public nuisance
or as a case of negligence. The most similar cases we found involved instances

2
where a landowner diverted water onto a sidewalk. In these cases, property
owners had to pay for damage resulting from their negligence. Reflecting sunlight
could be found analogous to diverting water.

Nearly all homeowners have liability insurance that protects them if they
are sued by a third party. When a Washington, D.C., insurance agent was asked
whether a typical homeowner's policy would cover the glare situation, she replied
that legal expenses would be paid, and the homeowner reimbursed, if the suit was
lost. She thought it very unlikely, however, that the homeowner would lose the suit
if the jurisdiction allowed the type of solar device that caused the glare. (She

3
thought the jurisdiction would be liable.)

Liability insurance would, of course, also cover the situations where a person 
coming on property is injured by a solar device.

Tort Product Liability
If a solar device is defective and malfunctions or harms someone, it may not 

be the landowner who is liable. The law has shown an amazing ability to stretch 
itself to reach into deep pockets. Thus, the manufacturers, retailers, or installers 
of a product may find themselves defendants. Utility companies in the business of 
selling or leasing solar equipment could also be sued, even in jurisdictions that have 
not abolished municipal immunity from tort suits, since utilities serve a 
proprietary, as opposed to a governmental, function. Whether pockets in the new 
solar industry are shallow or deep is questionable. The liability, theoretically, is 
the same.

Three theories may apply: strict liability, breach of implied warranty, and 
negligence.

Strict liability. Most jurisdictions have adopted section 402 A of the 
Restatement of Torts Second. This model code says that if you are in the business
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of seUing a particular product, and if the product is expected to reach the
consumer in essentially the same condition it was in when it left your hands, then
you are liable for any physical harm caused by an unreasonably dangerous defect in 

4
your product. How much care you used in making and selling the product is
irrelevant (hence the term strict liability).

Breach of implied warranty. Another type of strict liability is provided in
section 2-314 of the Uniform Commercial Code. Under this section, sellers of
goods warrant that their products are fit for the ordinary purposes for which they
are used. Some courts use this approach.

Negligence. To prove negligence, a plaintiff must show that a
manufacturer, retailer, or installer failed to exercise as much care as a reasonable
person would under the same circumstances. For example, a manufacturer need

5
not make the best possible product, but if a competitor makes a similar product — 
and makes it safer—that fact will be evidence against the defendant

g
manufacturer. When the negligence approach is used, plaintiffs may recover for 
almost any expenses associated with personal injuries or damage to their property. 
Actual, substantial harm or injury must be shown. Attorneys fees and punitive 
damages are not available, and the plaintiff always has a duty to mitigate damages.

For any of the above theories, it makes no difference whether the defendant 
had included a disclaimer in the sale. Even if a bill of sale said "manufacturer is 
absolutely not liable under any circumstances," the maker would still be liable for 
personal injuries. A defendant could be anyone in the distribution chain. Mass 
producers of new homes, used-product sellers, and commercial lessors have been 
found liable under these theories. Thus a "solar subdivision" developer or lessor of 
solar equipment may not escape liability. If a person other than the owner is 
injured, it is still probable that they could recover, if injury to persons in their 
situation was foreseeable.

Defenses available to a manufacturer or retailer defendant being sued under 
any of the above theories are that the plaintiff voluntarily and unreasonably 
assumed the risk, or that the plaintiff was contributorily negligent. To prove the 
former, it would have to be shown that the plaintiff knew of the defect and the 
danger it presented, but continued to use the product the same way, and was 
therefore injured. Contributory negligence could be shown by proving the 
plaintiff's injuries were caused by plaintiff's misuse of the product.

175



Some courts allow the above theories to be used only where bodily or
property damage (as opposed to purely economic harm) can be shown. Because
safety is the key concern, it would sometimes be necessary to show that the
product caused harm to a person or to property. A collector that leaked, damaging
walls and floors, would fit into this category. So would a poorly insulated set of
collectors if their repeated heating and cooling degraded the cellular structure in a
house's wood frame, making it vulnerable to fires. The cost of replacing or
repairing the damaged system itself could also probably be recovered under these
circumstances. The major limitation of a negligence or strict liability in tort
approach, therefore, is that it would not help the buyer of a solar system that was
not dangerous but did not adequately heat his home:

There is no doubt whatever that the manufacturer is under a 
duty to use reasonable care to design a product that is reasonably 
safe for its intended use . . . The maker is not required to design the 
best possible product, or one as good as others make, or a better 
product than the one he has, so long as it is reasonably safe. 7/

Manufacturers and others may also be held liable for intentional or negligent
misrepresentation; where an express warranty exists; or where there is an implied
warranty of fitness for a particular purpose (and the seller knows what the buyer
intends to do with the product, and the buyer relied on the seller's "expert" advice).
In these situations, the seller is promising more than the mere safety of the

g
product, and purely economic losses on the bargain are always recoverable. 

Obtaining Insurance on Solar Homes
The major potential problem with insuring solar homes is the lack of data on

the risk involved. We did not, however, find any strictly legal barriers. At present,
there is no explicit exclusion of solar systems for heating and cooling in the
standard homeowner's contract. The value a solar energy system adds to a
structure may mean slightly more insurance must be purchased, but this is not a
"legal" barrier. Clauses in some insurance contracts apply to "infrequent risks."

g
Individual companies may choose to apply these clauses to solar homes. But the 
insurance company would have to be able to convince a state insurance department 
that an extra and substantial risk of exposure was involved in order to make a 
major departure from the basic contract, or to collect a special surcharge. 
Evidence of extra risk exists, since nearly all solar homes are required to have
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backup conventional heating systems. Thus the known risk of conventional systems
is added to the unknown risks of solar. Antifreeze in a domestic hot water system
may cause insurance problems, as may the degeneration of a structure's wood roof
frame from repeated heating and cooling of collectors.1

New technologies are examined by the Insurance Services Office (ISO) to
find if enough additional risk is involved to justify special rates.1 As yet, the ISO
does not have enough data on solar systems to make a decision. They could find
solar homes to be less risky than conventional ones. If they do determine that solar
homes are in a special category, the ISO may either spread the greater (or lower)
risk among all homes, so all would pay the same rates, or may issue special policies 

12for solar homes. This could only be considered a legal barrier if the ISO decides 
solar homes are more risky and that they should bear the full cost of the additional 
risk, and if state insurance departments act on such a recommendation.

Should insurance companies decide solar homes are so risk-laden as to be 
uninsurable, most states have some sort of "fair plans." These work much like the 
car insurance assigned risk pools.*'*

From the lenders' point of view, securing insurance is not a problem. If it
should prove to be one, they would just require the homebuyer to obtain insurance

14as a financing precondition. Some members of the insurance industry have said
they would insure solar-heated homes, but may charge higher premiums or require

15the homeowner to assume more risk.

Warranties
One commonly expressed concern is that poorly designed, manufactured, or

installed solar devices will give the solar industry a bad reputation and slow the
growth of this new market. This fear has some basis. In Florida, for example, tank
failures and leakages eroded consumer confidence in solar water heaters,

16contributing to the demise of this once-popular piece of equipment. Similarly, an 
AIA study found:

At present, performance warranties are offered with few solar 
products. Most of those which have been obtained by early users have 
been the result of negotiations before finalizing a sale, rather than a 
standard practice.

Even in those cases where warranties are available, there is 
reluctance to rely on those offered by newly-formed companies. As a 
result, solar subsidiaries of large, established companies have an 
advantage in [a] market which increasingly requires warranties. 17/
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Before consumers invest a large sum of money in solar heating and cooling 
systems, they need information to determine the risk and ascertain that the risk is 
manageable. First, they need to know what to expect in terms of system 
performance and durability. Second, they need to know who will pay for repairs if 
the system malfunctions—the designer, manufacturer, architect, plumber, or 
themselves.

Private Remedies are Inadequate. It is best to clearly allocate the cost of 
repairs in advance by means of comprehensive warranties of performance, or 
service contracts for maintenance and repair. Although these private mechanisms 
for allocating responsibility are the most obvious ways to overcome consumer 
doubts about using solar equipment, they are not now being offered. According to 
attorney Steven Rivkin, in a report prepared for the AIA Research Corporation, 
manufacturers are not offering comprehensive warranties because they are caught 
in a circular problem. 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.

A similar problem exists with the development of comprehensive service
contracts for maintenance and repair. Such contracts are really a form of
insurance policy. A combination of poorly defined risks and potentially large repair
bills, in the event of malfunction, makes the costs of such insurance too great to be
widely utilized. Because of the circular nature of this problem, the AIA Research
Corporation recommends a structural approach — i.e., a public policy to underwrite

18the development of the market as a whole.

Governmental Approaches
Develop performance standards. Almost everyone will agree that the 

importance of developing performance-based standards for solar heating and 
cooling cannot be overemphasized. Such standards allow for further development 
of a new technology, grant flexibility to the builder or designer who uses the new 
technology, and give the consumer a clear idea of what to expect from solar 
equipment. In the long run, performance-based standards can provide the necessary 
underpinning for comprehensive warranties.
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A first attempt to set federal solar standards was completed in
January 1975, when HUD published the Interim Performance Criteria for Solar
Heating and Combined Heating/Cooling Systems and Dwellings. Developed by the
National Bureau of Standards, these criteria established standards for federal
procurement and demonstration projects. A more recent set of federal standards,
the draft Intermediate Minimum Property Standards for Solar Heating and
Domestic Hot Water Systems, was prepared by the NBS and released by HUD for
public comment in July 1976. Finally, in the private sector the American National
Standards Institute (ANSI), the American Society for Testing and Materials (ASTM),
and the American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE) are working to develop "voluntary consensus" standards, which are

19probably two to three years in the future.
Use demonstration projects. Federal solar demonstration projects that are 

underway can be used extensively to develop permanent standards of performance, 
inform consumers of what can be expected from solar equipment, and build 
consumer confidence in solar systems.

Federal underwriting of service contracts. As noted above, comprehensive
service contracts offer one way to reduce the consumer's risk of getting stuck with
costly repairs, but such contracts are not currently offered due to the difficulty of
establishing the risk of malfunction and the potential cost of repairs. The federal
government could choose to underwrite service contracts, at least temporarily, to

20allow these service contracts to be offered by private manufacturers. Such 
support would have far-reaching implications by inspiring public confidence in solar 
energy. It would also have the immediate effect of allowing manufacturers to 
offer comprehensive service contracts without fear of financial ruin, and would tell 
consumers exactly what risks they would assume with the purchase of solar 
equipment.

Government insurance for solar system builders. It has been suggested that
the federal or state governments could provide insurance to solar system builders,
under which the government would pay for the cost of repairs if the builder filed

21complete information about why the system malfunctioned or failed. This 
program would encourage builders to experiment with new technologies, would 
insure consumer satisfaction, and would provide the government with useful data. 
On the other hand, it may also encourage slipshod work on solar systems. Because
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of this possibility, we do not recommend it. As the manufacturer or installer who 
offers a good warranty will have a tremendous competitive advantage, it can be 
anticipated that warranties will be available as soon as enough data is collected on 
which to base them.

Summary
We found no important legal barriers to solar heating and cooling in either 

tort or insurance law. Nor do we recommend that the federal government take any 
new action at this time with regard to warranties. Present tort laws will 
adequately and fairly handle situations where children or adults are injured by solar 
devices. Insurance will usually reimburse the property owner for any judgments 
against him and for associated legal fees. Solar homeowners may have to pay 
slightly more for insurance if their homes are found to present more risks.

If a solar device damages property, it may sometimes be possible to collect 
under tort theory. However, the more important situation, where a solar device 
does no injury to person or property but simply malfunctions or fails to perform 
well, is not covered. A few states with strong consumer laws may provide partial 
solutions, but it is clear that product standards are the best remedy. Standards 
would also reassure insurance companies that worry about the diversity of solar 
systems and their unknown risks. Through the use of standards, many problems can 
be kept from arising.

It is not possible to draft reasonable laws to fill all the gaps related to
product warranties. For instance, because many solar systems are experimental,
and because structures vary so greatly in their design and insulation, manufacturers
will sometimes not be able to expressly guarantee that their systems will be
adequate for a particular structure. The builder or homeowner must assume the
risk. An architect who has designed many solar buildings points out: "Right now
the solar industry has a lot of blue suede shoe operators, and it's really a case of 

22'buyer beware.' "
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NOTES: TORT LIABILITY, INSURANCE, AND WARRANTIES

1. William L. Prosser, who was widely regarded as "the king of torts," defines 
the term "tort": "Broadly speaking, a tort is a civil wrong, other than a breach of 
contract, for which the court will provide a remedy in the form of an action for 
damages." Prosser, The Law of Torts, 4th ed. (St. Paul: West Publishing Co., 1971), 
§ 1, p. 2. The following discussion draws heavily from Prosser, particularly chapter 
10, "Owners and Occupiers of Land," and chapter 17, "Products Liability." Another 
fine, detailed examination of these same issues, but in relation to wind energy 
systems, can be found in Louis H. Mayo, Legal-Institutional Implications of Wind 
Energy Conversion Systems (Washington, D.C.: George Washington University, 
Program of Policy Studies in Science and Technology, NSF Grant APR 75-19137, 
May 1976 preliminary draft). (Readers wishing to obtain the forthcoming final 
report should contact the Program of Policy Studies in Science and Technology, 
(202) 676-7382.)
2. See Leahan v. Cochran, 178 Mass. 566, 60 N.E . 382 (1901); Adlington v. City 
of Viroqua, 155 Wis. 472, 144 N.W. 1130 (1914); Tremblay v. Harmony Mills, 
171 N.Y. 598, 64 N.E. 501 (1902).
3. Conversation with agent at Charles Boteler, Jr. <5c Associates, Inc. (Dec. 7, 
1976).
4. The term "defect" as used under any of the three theories encompasses 
anything wrong in the design, materials selection, manufacture, advertising, etc., 
of a product.
5. See, e.g., Brown v. General Motors Corp., 355 F.2d 814 (4th Cir.), cert. 
denied, 386 U.S. 1036 (1966).
6. See Garbutt v. Schechter, 167 Cal. App. 2d 396, 334 P.2d 225 (1959).
7. See Prosser, Law of Torts, § 96, p. 645.
8. See ibid., § 102, p. 667.
9. Larry L. Forrester, vice-president and general manager of the National 
Association of Mutual Insurance Companies, says premium increases for solar 
homes are a possibility: "Any time there is something unique or different which 
appears to increase the danger of loss, standard premiums may not be appropriate." 
He added that some member companies that were insuring solar homes were 
concerned about the diversity of the units. Solar Energy Intelligence Report 
3 (Jan. 17, 1977): 15.
10. Ibid. Forrester notes that this destruction of wood's cellular structure could 
lower its ignition point to room temperature.
11. 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 
insurance industry and works closely with state insurance departments in setting 
contract terms and underwriting criteria.
12. David Barrett, Peter Epstein, and Charles M. Haar, Financing the Solar
Home: Understanding and Improving Mortgage Market Receptivity to Energy
Conservation and Housing Innovation (Cambridge, Mass.: Regional and Urban
Planning Implementation, Inc., 1976), p. 86.
13. Ibid., p. 87.
14. Ibid., p. 85.
15. Ibid.
16. Almost half the respondents of a New Mexico survey said that issuing strong 
warranties for solar heating and cooling systems is very important. Craig R.
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Lundahl, An Investigation of the Acceptance of Solar Heating and Cooling in the 
Housing Industry in New Mexico, prepared under a grant from the National 
Aeronautics and Space Administration to Western New Mexico University (Silver 
City, N.M., NASA Grant No. NS6-902, 1976), p. 70.
17. AIA Research Corporation, Early Use of Solar Energy in Buildings, 2 vols. 
(Washington, D.C., Aug. 1976), 1: 62.
18. Ibid., 2: 40
19. Elizabeth C. Moore, "No News Is Bad News," Solar Age 1 (Dec. 1976): 12.
20. This possibility is mentioned in the report by the AIA Research Corporation, 
Early Use of Solar Energy in Buildings, 2: 39.
21. Memorandum from Steven R. Rivkin to Charles Masterson (Dec. 31, 1975),
p. 8.
22. Richard P. Rittelman, "Experts Agree: Solar Energy Can Pay Off Now, But 
Builders Proceed with Caution," Professional Builder, June 1976, p. 103.
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Note: Entries are grouped according to the type of legal barrier to
v/hich they relate.

AIR POLLUTION

American Bar Foundation. legal Issues Related to Use of Solar Energy. 
Chicago: American Bar Foundation. August 1976 draft. This 
comprehensive v;orx of over 200 pages should be a useful source 
for persons researching nearly any legal issue in this field.
Because it is so extensive — a "cafeteria style" plethora of suacrested 
statutes with accornpanying legal analysis—relevant sections will be 
discussed under the appropriate heading rather than in one massive 
entry. The study is sponsored by the National Science Foundation.

Very broad conclusions include a statement that the real cause of 
our inability to quickly respond to our energy needs is not legal, 
but cultural, and that the only true traditionally legal issue is 
guaranteeing access to sunlight for solar collectors.

Air pollution is not directly discussed as a relevant legal issue.
It is, however, suggested that one of the regulatory actions the 
federal government could take is to impose the full cost of exploration, 
production and use of oil and ga.s on their ultimate users. Air 
pollution is an externalized cost of these fuels.

Kraemer, Sandy F.; Felt, James G. "Solar Rights—New Lav; for a New
Technology." Draft of a proposed article for publication. February 
1976. The authors' stated goal is to evaluate proposed solutions 
to the solar access problem in light of their political, economic 
and social impact. The suggestions are intended to complement, but 
not replace, existing tools like private solar easements, covenants, 
etc. Kraemer says the usefulness of covenants is limited as they 
affect only a few houses, are prospective only, and may not always 
run with the land. Easements are proscriptive and dependent 
on cooperation between neighbors. Additional measures are therefore 
needed. The use of eminent domain is discussed, and the question of 
whether a solar easement is a "public" use, not merely a public 
interest. Kraemer concludes that the use of eminent domain is 
currently feasible under the laws of most states. Private nuisance 
actions are not viewed as a viable option; the issue is raised 
whether shadows could be declared a public nuisance. He predicts 
it could be a reasonable regulation to preserve the public health, 
safety, order and welfare. Useful possibilities in zoning to 
prevent shadows are also foreseen. Air pollution is noted as a 
potential problem, and Kramer points out that current laws do not 
provide for private suits in this area.
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ANTITRUST

American Bar Foundation. Legal Issues Related to Use of Solar Energy.
(See entry under AIR FOLLUTICXL) Antitrust issues are touched only 
indirectly. For instance, joint private and public utility use of 
solar energy systems are encouraged (p. 181); joint systems would 
be allayed 'unless they had an undue economic effect on the utility. 
It is termed questionable whether public utilities have the authority 
to supply solar energy systems for use by the general public.

Birman, Sheldon (principal investigator). "Study of the Competitive 
Development of Solar and Geothermal Energy." An assessment of 
regulatory and antitrust policy and practice and their impact on 
the development of new energy sources. Washington, D. C.: Pearch 
and Brand.

Hay, Harold R. "Solar Energy Opportunities for Snail Business."
Paper for the Consumer Conference on Solar Energy Development, 
Albuquerque, New Mexico, October ly7b. Tne author suggests ways
that demonstration programs could enhance small businesses' role in 
solar development, and points out why small businesses should play 
a major part in developing solar energy.

Hare, Everett D. "Public Utilities Consider Solar Energy." Sunworld 
1 (1960): 10-11. This short article discusses the solar energy 
application efforts of the Electric Power Research Institute, 
Pennsylvania Power and Light, San Diego Gas and Electric, Pacific 
Gas and Electric, and the Southern California Gas Company. The 
author states it would "considerably accelerate" the adoption of 
solar water heating equipment if custcmers paid a monthly fee to a 
utility for hot water service, or a lease and maintenance fee for 
the use of equipment.

Wilson, Jones, Morton & Lynch. The Sun: A Municipal Utility Energy 
Source. This San Mateo, California law firm is doing research 
for the City of Santa Clara, California. ERDA has supported this 
work. This study says that solar energy may be a financial threat 
to established utilities, but that it will have no abrupt impact on 
them. Analyses are made of conditions under which the contract 
clause of the U.S. Constitution would be violated, when takings 
would occur, and of the application of federal antitrust law when a 
city decides to generate electricity fran a central solar plant and 
sell it in ccmpetition with a franchised utility. It is concluded 
that the interests of existing privately-avned utilities are not 
significant obstructions to the ownership and operation of a solar 
utility by a municipal corporation. The authors say that a finding 
of public purpose is almost compelled by the benefits of solar 
energy, and that the public purpose and benefit of solar energy 
will grow even stronger as the prices of conventional fuels rise.
The possibility of both mandatory and discretionary utilization of 
solar energy are discussed, including the familiar issues of utility
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rates, financial incentives, zoning and other .land use techniques, 
condemnation of airspace, and various forms of governmental 
financing. A state--fcy-staLe lock at tlie possil)i lity of using 
revenue bonds to finance solar facilities is included. It is 
found that, in general, most forms of local gcvonymental financing 
are legally adaptable to financing solar facilities, and that 
government financing is a necessity.

Knauer, Virginia H. Speech to the Pennsylvania Electric dissociation.
Pittsburgh: 18 September 1975. Knauer, special assistant to Presi­
dent Ford, urges that utilities be allov.ud to participate in the 
rental or sale of solar units for homes to help overcome the 
problem of initial costs. She does not however, believe utilities 
should be given a monopoly of supply or distribution. The New 
England Electric System plans to have 100 consumers participate in 
a hot water demonstration program are mentioned, as is Southern 
California Gas Company's "Project Sage."

Moore, J. Glen. "Solar Energy Legislation in tlie 94th Congress:
A Compilation of Bills through /august 3, 1976." Washington, D. C.: 
The Congressional Research Service of the Library of Congress. Mr. 
Moore is an analyst in the Science Policy Research Division. Many 
of the Proposed laws deal with tax credits, deduction and other 
financial incentives. A few would help small businesses capture a 
share of the solar pie.

Rosenberg, Laurence C. "Three Problem Areas Affecting the Future of 
Solar Energy." Paper delivered at the annual AAAS meeting in 
Boston: 21 February 1976. Rosenberg is program manager for the 
National Science Foundation. The three problem areas.he pinpoints 
as having the potential to "generate tremendous barriers to the 
widespread use "of solar energy for residential and ccmtercial 
water heating and space heating and cooling are: 1) the relation­
ship between solar energy and electric utility rates; 2) the 
industrial organization of new solar energies (who owns them and 
the terms of ccmpetition) and 3) the building industries' adoption 
of new solar technologies (including finance, land use and technology 
transfer issues). Brief descriptions of thirteen NSF solar and 
geothermal research projects are in the appendix.

Scott, Jercme E.; Melicher, Ronald W.; Sciglimpaglia, Donald M.
Demand Analysis Solar Keating and Cooling of Buildings. Washington: 
National Science Foundation RA-N-74-190, Government Printing Office,
1974. This investigation focused on why the use of solar energy to 
heat water in South Florida declined in the 1950's. Three primary 
forces were isolated: 1) a rapid decline in electricity prices but 
an increasing first cost of installing a solar unit; 2) tank failure 
and leakages; 3) the emergence of the large scale builder-developer, 
which largely removed the hareewner's choice of hot water systems. 
Insufficient capacity was another frequent complaint. The future, 
in the authors' opinions, is brighter. They point out that, unlike 
space heating and cooling, water heating has a huge potential 
retrofit market.
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U.S. Congress, Senate Select Committee on Small Business. Interim
Report on the Role of Small Businesses in Solar Energy Research, 
Development, and Demonstration. 94th Cong., 1st sess., 7 October
1975. Charges that ERDA has not given sufficient attention to the 
role of small business in developing solar energy. Includes 
suggestion that HUD's Minimum Property Standards should be amended 
to include standards for solar space-heating, air-conditioning, and 
water-heating equipment. Tax incentives, educational programs, 
model codes, and decentralized applications of solar energy are 
also called for.

U.S., Congress, Senate, Select Committee on Small Business. Hearing on 
Energy Research and Development and Small Business, Part I_, Solar 
Energy: How Much? How Much from Small Business? Hcv? Soon? Why 
Not More? Why Not Sooner? 94th Cong., 1st sess., 13 and 14 May 
1975. Part II, Solar Energy: The Small Business and Government 
Role. 94th Cong., 1st sess., 8 and 22 October and 18 November
1975.

von Hoffman, Nicholas. A commentary in The Washington Post, 7 May
1976. The author derides the Santa Clara County, California, 
effort to rent solar pool heaters at hefty installation and rental 
fees. He also criticizes a decision by the California PUC to allow 
Pacific Gas and Electric to charge customers with solar equipment 
on the basis of all the Btus they consume, not on the basis of the 
traditional forms of actually supplied by the utility.
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BUILDING COII-S

/imerican Bar Fcundation. Legal Issues Related to Use of Solar Energy. 
(See entry under 7tLR POLLUTICM) A disoassion of building codes 
begins on page 136. The authors say that there are so many codes 
that "it is impossible here to devise standard amendments." Rapid 
developments vrould make specific standards unworkable anyway.
Codes should be examined, however, for unreasonable interferences, 
and the FHA's minimum property guidelines should be altered to 
conform with state recarmendations. Building codes are mentioned 
briefly in the discussion of corprehensive land use planning 
beginning on page 195.

American Institute of Architects Research Corporation. Early Use
of Solar Energy in Buildings: A Study of Barrier and Incentives to 
tlie Widespread Use of Solar Heating and Cooling Systems. A review 
copy of a sumnary report to the National Science Foundation, May 
1976. The principal finding is that there are no major barriers to 
the solar heating of buildings (this is particularly true with lew- 
rise buildings, but no instance was found of any actual impediment). 
A lack of an energy conservation policy in the building industry 
was noted, as was the atmosphere of novelty surrounding solar 
installations, an erroneous view7 that the costs of equipment are 
the only significant costs, a crucial lack of climatic information, 
a lack of usable performance standards, a need for warranties until 
real world experience is gained, a need to know more about how sun 
rights affect land values, and energy trade-offs with increased 
transportation and caununition needs. Early users report that 
first costs (for equipment, design and construction) are the 
greatest barrier.

Anderson, Bruce. "The Sun in a Drawer." Environment 17 (1975): 36-41.
A maze of bureaucratic, economic and legal barriers threatens to 
bottle up the use of solar energy for heating and cooling. This 
article is based on Anderson's Solar Energy in Building Design book 
which was written under a contract with Arthur D. Little. It is 
available fran Total Environmental Action, Church Hill, Harresville, 
New Hampshire 03450. Chapter 5, "Solar Energy7: Obstacles and 
CXitlook" is the most relevant to our needs. Anderson argues for 
life cycle costing and that property taxes should be lower rather 
than higher for solar-equipped banes. He discusses the slowness of 
the building industry in adapting to change, its fragmentation, and 
the obstacle of 30,000 frequently7 incompatible building codes (no 
great detail is given). He feels that the fire code is the most 
likely to affect solar use because, for example, of the flanmability 
of paraffin, the glass collector cover plates, and the ccmbustion 
and smoke problems from insulation. Health code problems are 
mentioned, as is a need for sun rights. Ways to protect collectors 
fran vandalism are looked at as are the problens of reflection from 
tilted collectors.
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Baej;, Steve. "Solar Keating in Small Buildings." Paper for the 
Consumer Conference on Solar Energy Development, Albuquerque,
New Mexico, October 1976. Hie author is with the Zomeworks 
Corporation of Albuquerque. The importance of passive solar 
utilization and energy conserving construction is emphasized.

Bliss, Raymond W. "Direct Solar Heating: Why Not Just Let the Winter 
Sun in the Windows?" Paper for the Consumer Conference on Solar 
Energy Development, Albuquerque, New Mexico, October 1976. Tne 
author is with Donovan & Bliss of Chccorua, New Hampshire.

Bridgers, Frank H. "Solar Energy Applications to Large Buildings."
Paper for the Consumer Conference on Solar Energy Development, 
Albuquerque, New Mexico, October 1976. The author is with 
Bridgers and Paxton Consulting Engineers, Inc. in Albquerque.
The author states that the larger the building, the easier it 
is to justify the application of solar energy; asks what type 
of solar-assisted heat pump system should be applied to various 
building types; and looks at case histories.

Eisenhard, Robert M. Building Energy Authority and Regulations Survey:
State Activity. Prepared for ERDA. Washington, D. C.: U. S. 
Department of Commerce NBSIR 76-986, 1976.

Eisenhard, Robert M. "A Survey of State Legislation Relating to Solar 
Energy" NBSIR 76-1082. Prepared for ERDA's Division of Solar 
Energy and HUD's Division of Energy, Building Technology and 
Standards. Good summaries of 1975 laws and bills. Actual bills 
are in the appendix.

Foster, Harold D.; Sewell, W. R. Derrick. "Daedalophobia: Diagnosis
and Prognosis." A paper prepared for the Sharing the Sun conference 
in Winnepeg, August 1976. Vol. 9, 83. Daedalophobia means a fear 
of the sun's energy. This is a look at Canada's lack of progress 
in adopting solar space heating. The author blames law research 
and development expenditure, a multiplicity of building codes, 
regulations, and restriction, under capitalization in manufacturing, 
etc. He feels the best solution is a federal program of insurance 
of solar heated hemes and the financial support of large scale 
pre f abrica tion.

Hillhouse, Karin H. (principal investigator). "Solar Energy and Land 
Use in Colorado: Legal, Institutional and Policy Perspectives," 
Washington, D. C.: Environmental Law Institute, April 1976.
Interim report to the National Science Foundation. This case 
study in Colorado included interviews with energy decision makers 
and others. Topics discussed include energy demand and supply in 
Colorado, environmental constraints, utility regulation and energy 
planning, haw PUC regulations could encourage solar energy utilization. 
Suggests that creation of a state solar energy agency is necessary 
to ensure that solar energy receives serious consideration soon.
The use of federal lands for nonfederal energy projects, is covered 
as a solar land use planning and zoning. It was found that the
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shading of roofs is not a real problem in Colorado Springs tor 
single family residences. Tlie use of easements, solar zoning and 
various procedures are analyzed. Tne study concludes that a 
condemnation program related to airspace may to upheld. Tne issues 
of discriminatory rates, regulation of end-use energy by the PUC, 
monopoly franchise restrictions, and whether ccmrsunal collectors 
would be subject to PUC regulation are also studied.

Hirshberg, Alan; Schoen, Richard. "Barriers to the Widespread Utilization 
of Residential Solar Energy: The Prospects of Pr.sident.ioJ. Solar 
Energy in the U. S. Housing Industry." Policy Sciences 5 (1974): 
453-68. This article is apparently also pant of a book by the same
men and Jerome Weingart, New Energy Technolc for Bi il Idi ng s.
The article focuses on barriers to change in the housing industry, 
pointing out the seventeen-year average lag between an innovation 
and its first application in the housing industry. Among barriers 
perceived by this regionally and horizontally stratified "non­
industry" are code constraints, and the hiqhly leveraged, cyclical 
nature of the building industry. Histories of various innovations 
and problems raised by attempts to implement them are given. An 
appendix includes a description of the Southern California Gas 
Company's SAGE Project. The authors see advantages to this system 
as they feel it can handle the problem of high first costs, help 
overcome market fragmentation by providing a big market, has an 
established sales/distribution/service network, and can help overcome 
institutional and cultural biases against solar energy.

Hirshberg, Alan S. "Public Policy for Solar Heating and Cooling."
Bulletin of the Atomic Scientists, October 1976: 37-45. Although
the focus of this article is on incentives, some barriers like 
building codes and tax exemptions are mentioned.

Hirshberg, Alan (principal investigator). "Regional Implementation
Centers as Incentives for the Early Adoption of Solar Energy in the 
Building Industry." Pasadena, California: Environmental Future, 
Inc.

Holton, John K. "Interfacing Building Design and Solar Energy Research 
and Standards." Paper prepared for the Sharing the Sun conference 
August 1976 in Winnipeg, Vol. 9, 74. Holton is with the National 
Bureau of Standards. This paper examines NBS programs.

Howe, Everett D. "Public Utilities Consider Solar Energy." See 
ANTITRUST.

Keyes, John. Harnessing the Sun to Heat Your House, 2d ed. New York: 
Random House, 1975. Aimed at consumers, this book emphasizes the
author's backyard solar furnace design and suggests that a simple 
low-technology furnace is the best approach.

Morris, David. "Solar Energy is Really Power for the People."
Planning, September 1976: 16-20. Tie author is codirector of the 
Institute for Local Self-Reliance, and this article emphasizes the 
decentralization potential of sclzr revvir. ••tony subjects are 
touched upon and interrelated: passive systems, building codes, sun

191



rights, the pros and cons of life cycle costing, tlie leasing of 
solar collectors by utilities, peak pricing, and laud use planning.

National Conference of State Legislatures, Turning Toward the Sun, Vol. 1, 
Washington, D. C. Tlie NCSL Energy Task Force and NCSL Renewable 
Energy Project. Abstracts of state legislative enactments of 
1974 and 1975 regarding solar energy. Publication made possible 
by a National Science Foundation grant. Legislation suirmarized 
here covers property, income and sales tax incentives; state-finarced 
energy research and development; life cycle cost analysis; solar 
provisions in state building codes; access to Incident solar 
energy; informational and promotional activities; and state- 
financed solar buildings.

Phillips, James D. "Assessment of a Single Family Residence Solar 
Heating System in a Suburban Development Setting." Prepared 
under a National Science Foundation grant to the City of 
Colorado Springs, Colorado: July 1975. A shortage of natural 
gas motivated officials in Colorado Springs to investigate 
the possibility of using solar heating and cooling. A legal 
research committee comprised of lawyers, engineers, zoning and 
building officials reviewed numerous issues related to solar use, 
including zoning building codes, covenants and easements, 
condemnation, transfer of development rights, and nusiance actions.
Using aerial photographs of the city the ccrrmittee concluded that 
"Residential zones in Colorado Springs do not pose problems for 
roof top•collectors." However, the committee also recognized that 
problems were likely to arise due to the use of ground type 
collectors, tree growth, and future development. Several new 
legal systems for protecting access to sunlight were considered 
but rejected for two reasons. First, a legal challenge was 
considered likely and an adverse outcome from such a suit would 
threaten the future development of solar law, and second, the 
threat of a lawsuit was viewed as a serious obstacle to the 
political acceptance of legislative proposals. A more limited 
approach v/as recommenced whereby the City' would facilitate the 
creation of "solar easements" among adjoining property owners.
In areas of future development the use of the planned unit 
development concept was suggested as a way to allow for use 
of solar collectors. The authors say the best approach is retro­
fitting, which should be handled on an ad hoc basis as cases 
arise, because providing generalized legislative protection for 
retrofitted systems would now create more costs than benefits.
Legal goals discussed to guarantee sunlight access include civil 
nuisance suits, public nuisance (both approaches were found impracticable) 
private nuisance ("possibly a more sustainable alternative"), 
private ways of necessity (may work in Colorado), transfer of 
development rights, and solar easements. Public attitudes were
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surveyed on private versus public utility ownership of collectors, 
acceptable costs, and the need for protection from shading. Results: 
higher income people who own hares prefer private ownership of 
collectors; those earning under $5,000 and renting are much tore 
likely to favor municipal ownership. Among other findings: all 
income groups saw the high initial cost for insta]'Cation as a 
disadvantage; 68 percent felt homes heated with solar energy v.culd 
have a higher resale value. If cost considerations were equal, 53 
percent of all heads of households would choose solar heating. A 
randomly selected example of 400 was used for this survey.

Rivkin, Steven R. "Courting Change: Using Litigation to Reform
Local Building Codes." Rutgers Law Review 26 (1973): 774-802.

Rivkin, Steven R. Draft research reports for the American Institute of 
Architects project. We have several pieces of information from 
Rivkin. One is in the form of a memorandum; others appear to be 
draft sections of the AIA report. See also entry above under 
"American Institute of Architects. The memorandum, dated 31 December 
1975, is to Charles Masterson, and entitled "Summary of Legal,
Regulatory and Consumer Considerations in Developing a National 
Market for Solar Heating and Coding of Buildings." Whether there 
is a right to energy is discussed, particularly Jackson v. Metropolitan 
Edison Co. where the Supreme Court allowed a lower company to cut 
off a customer without fair procedures. Cases holding private 
utilities are not irmune frem antitrust laws are also analyzed. No 
actual impediments were ascertained with regard to sun rights and 
land use; options that other writers have suggested are in a footnote.
The author concludes that solutions will emerge naturally in response 
to need if the property rights in need of protection grow. Rivkin 
does not feel that the development of standards for amending building 
codes is a legal question. As to the need for warranties and 
consumer protection, a structural approach for public polio/ (to 
underv/ite the development of the market as a whole) is suggested.
The importance of performance based standards is stressed. Until 
the National Bureau of Standards has finalized its standards,
Rivkin suggests the following: 1) solar collector component 
guarantees, detailed manufacturer manuals, an extensive information­
generating government demonstration project, and state or federal 
insurance of solar system builders. Utilities, he says, should be encour­
aged now to view solar power as part of their conservation programs. 
Incentives to structural evolution should recognize the important 
but nonexclusive role of utilities. Credit should be made available, 
utility bonds guaranteed, tax incentives granted. Finally, all the 
above should be done in a framework that emphasizes nonpolluting forms of 
energy.

Robbins, Richard L. "Building Codes, Land Use Controls and Other
Regulations to Encourage Solar Energy Use." Robbins is executive 
director of the Lake Michigan Federation in Chicago. Paper pre­
pared for the Consumer Conference on Solar Energy Development,
Albuquerque, New Mexico, October 1976. Robbins concludes that 
governments and the construction ir.uuutry will be more
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enthusiastic about solar energy vhen unnecessary barriers, the 
remnants of other reg’alatory objectives, are overcome. He 
specifically addresses utility rats strictures, tax lavs, building 
codes, sky space protection, ccrrprehensive planning, land use, 
zoning, and the required use of solar energy.

Robbins, Richard. "Law and Solar Energy Systems: Legal Impediments and
Inducements to Solar Energy Systems." Robbins, then deputy director and 
counsel to the Lake Michigan Federation in Cnicago, presented this 
25-page paper at the University of Wisconsin and the International 
Solar Energy Society meeting in July 1975. The author explains what 
he views as the eight major issues affecting the use of solar 
technology for heating and cooling: improving access to solar 
insulation, optimizing the location of solar energy collectors, 
improving the public economies of solar systems, inproving the 
operation of solar systems through new utility backup conflicts, 
revision of the banking laws to account for the higher initial 
building costs of solar systems, increasing the number of solar 
systems to reflect the nation's desire for energy independence, 
and allocating rights to solar insulation.

Schiflett, Mary. "State and Municipal Legal Impediments and Incentives 
to the Use of Solar Energy." Background paper prepared for a 
conference at the University of Houston in September 1976. An 
annotated bibliography is included. Legal impediments found 
include building codes, zoning and land use regulations, utility 
regulations and rate structures, banking laws, tax laws, labor 
laws and work regulations. A competent overview, its comprehen­
siveness is limited to 55 pages. Rather than reach her own 
conclusions the author summarizes the positions of others.

Schoen, Richard; Hirshberg, Alan S.; We Log art, Jerome M. Nev) Energy
Technologies for Buildings: A Report to the Energy Policy Project 
of the Ford Foundation. Edited by Jane Stein. Cambridge, Mass.: 
Ballinger, 1975. This book examines ways new energy conserving 
technologies might be encouraged to be widely used in buildings.
The authors find abundant evidence that the use of available design 
techniques, technologies, and management practices can reduce the 
energy demand for new buildings up to 40 percent. Technologies 
discussed include total energy systems and fuel cells. Barriers 
seen include the higher initial cost of solar equipment and the 
issue of who will bear this cost; determining who is responsible 
for installation and maintenance; who will run and operate decen­
tralized generating facilities, and whether new zoning laws will be 
needed to enable the effective use of solar collectors.
An outline structure is included for the diffusion of 
innovation in the construction industry. It suggests that if a 
new product or process is compatible with the local form of 
expression of laws and regulations, professional practices and 
relationships, skilled labor jurisdictional agreements, building 
department approval processes, etc., it can be more easily 
incorporated. Strategies for overcoming barriers are analyzed.
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and the benefits and disadvantages cf a regulaticn/specification 
approach are weighed. It is concluded that specification codes 
deter energy-conserving innovation, Perdorrsance cedes are found 
preferable. Utility considerations and solar access questions 
are briefly covered. Appendix C deals extensively with building 
codes.

Shaw, Robert W., Jr., principal investigator; Shantzis, Steven B.;
Fischer, Steven C. Tiie Effectiveness c_f Solar Energy Incentives 
at the State and Local Level: An (X-erview tor the Federal 
Energy Administration. Bethesda, Kd.: Booz, Allen and Hamilton,
Inc. , 1976. The biggest barrier to cararrarcialization of solar 
technology found by the researchers is the high first cost. They 
say that large government expenditures are needed to overcome 
this. Removal of disincentives may have great psychological 
importance, however. Incentives should address the market directly 
(rather than go to manufacturers or builders). Tax incentives and 
low-cost loan incentives arc discussed, and the latter found 
preferable. The role of utilities is analyzed and the authors say 
that case-by-case studies are needed to determine whether solar 
energy will benefit or harm utilities financially. Rate inversion 
may be desirable; peak-off-peak pricing may also help; both depend 
on individual utility conditions. Utility ownership and leasing of 
solar electric systems to consumers is seen as benefitting both 
utilities and consumers. The authors find it unlikely that easing 
gas curtailments or providing new connections for users of solar 
energy (as backup) will happen, as gas supplies are too small and 
there is no financial incentive for gas companies to do this.
Legal disincentives discussed induce the need for equipment standards 
(independent state efforts to produce cedes are likely-to be expensive 
and cost-ineffective, the authors say. Zoning and land use issues 
should be resolved on a local scale as they arise, it is'concluded, 
as there is a danger of both overreaction and underreaction. Other 
incentives dealt with include grant and subsidy programs, govern­
ment insurance programs, and development and information programs.
The latter are thought very worthwliile. NOTE: An analysis of the 
above report is published by the.FEA in Analysis of State Solar 
Energy Policy Options, written by the National Conference of State 
Legislatures.

Schurcliff. Solar Heated Buildings: A
Brief Survey. 12th ed. 1976. A survey of houses, schools and 
conmercial structures ’— 163 buildings in all. A typical entry 
gives the location of a building a description of it, its collector 
and storage system, the percentages of heat and cooling supplied by 
the solar system, and the relevant costs.

Thomas, William A., editor. "Proceedings of the Workshop on Solar 
Energy and the Law." An interim report to the National Science 
Foundation in March 1975. NSF-RA-575-004. This workshop in
February 1975 brought together approximately 40 lawyers and other 
solar energy professionals to discuss legal issues related to solar
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use. It was moderated by Thomas, of the American Bar Foundation. 
Presentations were made by Steven Rivkin on building code 
restrictions, William Thomas on solar access, Richard Robbins on 
fiscal impediments and inducements and on zoning, John Costonis on 
transferable development rights, and Charles Haar on innovative 
land use laws.

U.S., Congress, House, Committee on Public Works and Transportation, 
Subcommittee on Public Buildings and Grounds. Hearings on bills 
relating to energy conservation in public buildings. 94th Cong., 
1st sess., 4 and 5 Nov. 1975.

Yellott, John I. "Retrofit — a Major Solar Opportunity." Paper for 
the Consumer Conference on Solar Energy Development, Albuquerque, 
New Mexico, October 1976. Yellott is a visiting professor in 
architecture at Arizona State University. The author foresees 
a tremendous market for retrofitting. He notes that virtually 
all streets in cities west of meridian 100 run north-south and 
east-west, implying that virtually all dwelling units have sub­
stantial south-facing areas (enough, at the very least, for a solar 
domestic hot water heater). He looks at present retrofit activity 
in the U. S. and predicts retrofit activity for the remainder of 
this century.
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ENVIRQM-IEOTMi IMPACT ^JSSESS:-ENT

American Bar Foundation. Legal Issues_ Related to Use of Solar Energy. 
(See entry under AIR POLLUTICN.) The vast amounts of energy 
required to produce a great many collectors is mentioned early in 
the report. Later, on page 206, a suggested ordinance dealing with 
energy use impact statements would require projects to describe 
their inpact on the potential use of solar energy in areas within 
their shadow on December 22.

Anderson, Bruce. The Sun in a Drawer. See BUILDING CODES. Problem 
of reflections off tilted collectors is addressed.

Hillhouse, Karin H. "Solar Energy — Its Environmental Dimensions." 
Paper for the Consumer Conference on Solar Energy Development, 
Albuquerque, New Mexico, October 1976. Hillhouse discusses ways to 
protect the environment from adverse impacts of solar development 
and environmental protection strategies that act as incentives for 
solar development.
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EQUIPMENT SIVJ^HDS

Arr.erican R:’.r Foundation. Legal Issues Related to Use of Solar Energy.
(See entry under AIR POLLUTICIL) The possibility of federal certi­
fication and standards for solar energy systems is raised, as well 
as the option of requiring states to set standards within a Germain 
time (an analogy is the Clean Air Act).

American Institute of Architects Research Corporation. Early Uses of 
Solar Energy in Rail dings: A Study of Barriers and Incentives to 
the Widespread Use of Solar Heating and Cooling Systems. See 
BUILDEvG CODES. The lack of usable performance standards is noted.

Burke, Kenneth J. "Alternative Forms of Energy."
Mr. Burke, a member of the Denver and Fort Collins, Colorado, law 
firm of White and Burke, begins with a general discussion of the 
need for solar energy and of state and federal legislation in this 
area. He lists potential consumer and legal problems, including 
issues related to solar access, land use, consumer protection and 
equipment standards. He then lists possible incentives for pro­
ducers, consumers and the centralized market.

Consumer Act.ion New. Survey on solar incentives. Washington, D. C.,
Summer 1976. Questionnaires were given twenty architects/builders 
and eight mortgage bankers. They were asked what incentives they 
would find most useful in residential and commercial projects. Tax 
credits were the clear winner among architects and builders, and 
were also popular with the bankers for residential projects. 
"Simplified systems for determining size of system needed" and 
maintenance contracts were bankers' major concerns fob commercial 
projects.

Dawes, Daniel. "Allocation of Solar Energy — Rights to Light." An 
unpublished manuscript written in 1973 when the author was in law 
school. He later joined the Los Angeles law firm of Spenseley,
Horn, Jubas and Lubitz. The paper documents the evolution of 
American and English court attitudes towards rights to light and 
air. Possible judicial reaction to cases involving infringements 
upon the use of solar collectors are discussed. The conclusion, 
based on English experience, is that legislation will provide a 
better allocation of solar energy than would the courts. Tradi­
tional zoning approaches are criticized and the author advocates 
the use of performance standards as an alternative approach.

Dikkers, Robert D. "Development ana Implementation of Standards for 
Solar Heating and Cooling Standards." Paper prepared for the 
Sharing the Sun conference in Winnipeg in August 1976. Dikkers is 
manager of the solar energy program, Center for Building Tech­
nology, IAT, National Bureau of Standards. He describes NBS 
efforts to develop performance criteria for solar systems; standards 
that can be used in conjunction with KUD's Minimum Property Standards; 
draft standards for materials; plans to establish a testing laboratory 
accreditation program; and cooperation with ASTM and ASIIPAE.
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Hillhouse, Karin H. "Solar Energy ana land Use in Colorado." See 
BUILDING CODES.

Hirshberg, Alan; Schoen, Richard. "Barriers to the Widespread Utiliza­
tion tion of Residential Solar Energy." See BUILDING CODES. Problem

of specification instead of performance-oriented codes are discussed.

Holton, John K. "Interfacing Building Design and Solar Energy Research 
and Standards." See BUILDING CODES.

Howe, Everett D. "Public Utilities Consider Solar Energy." See
ANTITRUST. Relevant here as uniformity of product, and perhaps 
sane quality control, would be achieved without standards if 
utilities supply the equipment.

Howell, John R. "The Implementation of Solar Energy Technology—The 
Next 25 Years." Howell, director of the Energy Institute at the 
University of Houston, contributed this paper to a conference held 
at the university in September 1976. Using a fresh approach,
Howell pretends to be looking back from the year 2001. He first 
assumes that solar energy is playing a major role then, and examines 
the technological breakthroughs and social scenarios that allowed 
this to happen. Then he develops a pessimistic scenario. A 
summary of needed research to avoid the pessimistic scenario is 
included. Among the unfortunate possibilities foreseen are poor 
performance by many solar heating and cooling systems, leading to 
consumer disgust; the failure of complete systems to be manufactured 
by any one company, and the resulting confusion as to who was 
responsible when something failed to work. There is a litany of 
things that could go wrong with collectors.

National Conference of State Legislatures. Turning Toward the Sun.
See ANTITRUST. Summary of state legislation id trough 1975.

Scott, Jerome E.; Melicher, Ronald W.; Sciglimpaglia, Donald M.
Demand Analysis Solar Heating and Cooling of Buildings. See 
ANTITRUST. Faulty equipment, was one cause of the damise of 
solar water heaters in south Florida.

Shaw, Robert W. Jr.; Shantzis, Steven B.; Fischer, Steven C. The
Effectiveness of Solar Energy Incentives at the State and Local 
Level. Tnis Booz, Allen & Hamilton report includes a discussion of 
the need for equipment standards. See BUILDING CODES.

U. S. Congress, Senate, Select Carmittee on Small Business. Interim 
report on the Role of Small Business in Solar Research, Develop­
ment, and Demonstration. See ANTITRUST. Need for HUD to amend 
Minimum Property Standards to include standards for solar space­
heating, air-conditining, and water-heating equipment is mentioned.

von Hoffman, Nicolas. Washington Post commentary 5 July 1976. See 
ANTITRUST. Expensive utility-supplied solar pool heaters are 
criticized.
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FIMAKCING/INSURANCE

Air;erican Bar Foundation. Legal Issues Related to Use of Solar Enercry.
See llvTITRUST. The need for federal fiscal incentives, methods of 
financing the acquisition of solar easements and firia:icial and tax 
incentives in general are discussed (note carticuLarly paces 155 to
175).

Anderson, Bruce. "The Sun in a Drav;er." See BUILDING CODES. Anderson 
mates an argument for life-cycle costing.

Barrett, David; Epstein, Peter; Haar, Charles M. Financing the Solar 
Home; Understanding and Improving Mortgage Marker P.ecootiyitv to 
Energy Conservrarion and Housing Innovaricn. Cambridge, 'lass. : 
Regional and Urban Planning Lrplem.ontation, Inc., 1976. Research 
supported by the NSF. Findings are based on interviews with 2Q0 
residential mortgage lenders, federal agency representatives, 
executives of secondary market entities and others. The authors 
found that lenders are uncertain as to the market value of solar 
properties, that loan amounts offered will tend to be a lower 
proportion of total costs, and that the borrower underwriting 
criteria used by many lenders are detrimental to conservation 
improvements. But the inclusion of solar domestic hot water heating 
in new hemes will probably meet little resistance from lenders, and 
the retrofit of such systems can typically be financed with 
consumer or hare improvement leans. Guidelines for action 
include the adjustment to ceilings in existing federal mortgage 
insurance programs to accommodate the higher costs of solar hares.

Consumer Action Now. Survey on solar incentives. Washington, D. C.,
See EQUIPMENT STANDARDS.

Costello, Dennis. "Midwest Research Institute Programs Dealing with
Incentives and Barriers to the Corrmercialization of Solar Energy." 
Working paper for a conference at the University of Houston in 
September, 1976. One study described, done for ERDA, deals with 
econcmic and institutional factors surrounding the development of 
photovoltaic electric power systems. It evaluates the effect­
iveness of alternating federal government tax and other fiscal 
policies to stimulate private sector investment in on-site solar 
technologies. Life-cycle costing is used to measure effectiveness. 
Life cycle costs are also examined from the system owner's per­
spective. Areas for -further government research are recommended.

Damon, Peter S. "Financing Solar System Costs." Paper for the Consumer 
Conference on Solar Energy Development. Damon is senior vice 
president of the Charlestown Savings Bank in Boston. Damon urges 
appraisal departments to note and assign values to energy-conserving 
design, and to consider low-cost, long-term second mortgages for 
retrofits.

Eisenhard, Robert M. Building Enerov Authoritv and Peculations Survey; 
State A.ctivitv. See BUILDIN3 CODES. ~
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Foster, Harold D.; Sewell, W. R. Derrick. "Baedalcphobia: Diagnosis 
and Prognosis." See BUILDING CODES. Need for a federal program 
of insurance of solar heated homes in Canada is explored as is 
the need for governinent financial support of large scale 
prefabrication.

Haar, Charles H. (principal investigator). "Evaluation of Alternative 
Incentives for Overcoming Mortgage Market Constraints on the 
Conmercial Acceptance and Use of Residential Solar Heating and 
Cooling Technologies." Research for Regional and Urban Planning 
Implementation, Inc. in Cambridge, Massachusetts.

Hirshberg, Alan S. "Public Policy for Solar Heating and Cooling."
Bulletin of the Atomic Scientists, October 1976: 37-45. See
BUILDING CODES.

Mayo, Louis H. (principal investigator). A forthcoming study on legal 
and institutional implications of wind energy conversion resources. 
Washington, D. C.: Program of Policy Studies in Science and 
Technology at George Washington University. Many of the discussions 
are also relevant to solar heating and cooling. Sources of federal 
funding for wind energy conversion systems (WECS) or for small 
business concerns that make them, are analyzed, as are relevant 
tax laws. There is a lengthy discussion of products liability and 
theories of recovery (negligence, warranty, strict liability).
For instance, the duties of system owners to protect persons 
coming on their property are discussed. Public and private 
nuisance law is examined for its application to WECS, including 
a few pages on aesthetic nuisances, and the cases holding that 
interference with electromagnetic transmission is not a public 
nuisance. An entire draft chapter (3) deals with utility regulatory 
concerns.

Morris, David. "Solar Energy is Really Power for the People." Planning, 
September 1976: 16-20. See BUILDING CODES.

National Conference of State Legislatures. Turning Toward the Sun.
See BUILDING CODES. Proposed and enacted state legislation includes 
many financial incentives, and provisions for life-cycle costing.

Northcross, Mark. "Who will Own the Sun?" The Progressive, April 1976: 
14-16. Northcross argues that a community-controlled solar utility 
is the best way to make a massive public investment (which he believes 
is essential) in solar energy.

Robbins, Richard L. "Building Codes, Land Use Controls and Other 
Regulations to Encourage Solar Energy." See BUILDING CODES.

Rosenberg, Laurence C. "Three Problem Areas Affecting the Future of 
Solar Energy." See ANTITRUST. Financial issues related to the 
utilization of solar power are mentioned.
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Rivkin, Steven R. Draft research report for the American Institute of 
Architects. See BUILDING CODES. State or federal insurance of 
solar system builders is advocated.

Schiflett, Mary. "State and Municipal Legal Impediments arid Incentives 
to the Use of Solar Energy." See BUILDINg"CODES.

Scholl, Martin M. "Econcmics of State-of-the-Art Solar Applications."
Paper for the Consumer Conference on Solar Energy Development, Alburquerqu 
New Mexico, October 1976. Scholl is with the MITRE Corporation in 
McLean, Virginia. The author says that solar water heating and space 
heating is competitive today against electric resistive systems 
throughout most of the U. S. and against oil hot water heating and/or 
oil and electric heat pump space heating in many places.

Schulze, William; Ben-David, Shaul; Katson, Roberta, Roach, Fred. "An
Econcmic Analysis of Solar Water and Space Keating." Paper for the 
Consumer Conference on Solar Energy Development, Albuquerque, New 
Mexico, October 1976. The authors are with the department of 
economics at the University of New Mexico.
the residential use of solar energy could be widespread by 1990 
with energy price decontrols, but that the penetration of solar 
technologies beyond areas which are most favorable depends on interest 
rate policy. They suggest means to alleviate the adverse impact 
of price decontrol on poor persons.

Shaw, Robert W.; Shantzis, Steven B.; Fischer, Steven C. The Effectiveness 
of Solar Energy Incentives at the State and Local Level. See 
BUILDING CODES. The high first cost is found the greatest barrier 
to solar technology installation. Various incentives including 
government insurance programs are examined.

Wilson, Jones, Morten & Lynch. The Sun: A Municipal Utility Energy 
Source. See ANTITRUST. ~
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LABOR

American Bar Foundation. Legal Issues Re 1. a ted to Use of Sola_r Enerov. 
See ANTITRUST. This study includes a fairly long discussion of 
labor relations issues, and suggests that a Solar Energy labor 
Board could be created to report to the NBS and NLRB. Jirtris- 
dictional disputes among unions are foreseen as a possible problem.

Hirshberg, Alan; Schoen, Richard. "Barriers to the Widespread Utiliza­
tion of Solar Energy." See BUILDING CODES.

Robbins, Richard. "Law and Solar Energy Systems." See BUILDING CODES. 
Trade union conflicts are mentioned as a potential major issue.

Schiflett, Mary. "State and Municipal Legal Impediments and Incentives 
to the Use of Solar Energy." See BUILDING CODES.
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LAND USE

American Bar Foundation. Legal Issues Related to Use of Solar Energy.
Issues related to land use crop up repeatedly in this study. The 
possibility is mentioned of conditioning federal assistance, such 
as that under the Housing and Conrounity Development Act, upon state 
and local adoption of good planning laws and regulations. There is 
a detailed discussion of accessory uses and the ambiguities 
surrounding this concept. For instance, if separate collectors 
must be included in a structure's floor-to-area ratio, one may have 
to construct a smaller building on a given size of lot (page 84) . 
Suggested statutes also deal with the problems that could arise 
over the aesthetics of collectors, set back requirements, require­
ments often found in large scale developments to plant and preserve 
trees, etc. A scheme for solar zoning is outlined that includes 
three types of districts; mandatory solar use districts; affirmative 
solar use districts, and other solar use districts (page 103). The 
study suggests that the use of eminent domain has advantages, and 
discusses tie definition of a "public use". Transferable development 
rights are covered on page 145 as a workable possibility. Other 
suggested statutes let cities ensure solar access by restricting 
structure heights in zoning ordinances, and by acquiring skyspace 
easements by power of eminent domain, but these latter are all 
considered insufficient by themselves. The application of easements 
in gross or appurtenant, covenants, equitable conditions or restrictions 
are explored. An analysis of the way the variance process should 
be used is also included. Inclusion of a solar energy element in 
municipal comprehensive plans is covered, beginning on page 195.

American Institute of Architects Research Corporation. Early Use of
Solar Energy in Buildings. See BUILDING CODES. The need to consider 
trade-offs in land use planning between tine requirements of solar 
energy and transportation and communication needs is mentioned.

Bliss, Raymond W. "Direct Solar Heating: Why Not Just Let the Winter 
Sun Shine in the Windows?" See BUILDING CODES.

Bridgers, Frank H. "Solar Energy Applications to Large Buildings."
See BUILDING CODES.

Burke, Kenneth J. "Alternative Forms of Energy." See EQUIPMENT STANDARDS.

Dawes, Daniel. "Allocation of Solar Energy — Rights to Light." See 
EQUIPMENT STANDARDS. Criticism of traditional zoning approaches.

Eisenhard, Robert M. "A Survey of State Legislation Relating to Solar 
Energy." See BUILDING CODES.

Eisenstadt, Melvin M.; Utton, Albert E. "Solar Rights find Their Effect 
on Solar Heating and Cooling." Natural Resources Journal, vol. 16,
No. 2 (1976): 363-410. With funding by the Board of Educational
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Finance cf New Mexico, professors Eisenstadt and Utton of the 
University of 'tew Mexico Law-School have prepared a thorough, 
scholarly analysis of legal issues involved in protecting access to 
sunlight. They as surra that a collector shading problem will arise 
in urban areas. Their discussion of the history of the right to 
light and air is excellent, and there is a brief rundown on state 
legislation. The questions they pose are: (1) Does a solar 
collector user have a right to the sunshine that is blocked by a 
neighbor's building or tree? (2) If he doesn't have such a right, 
should one be granted? (3) If such a right is granted, how should 
it be done so as to mitigate disruption of competing interests? It 
is concluded that no constitutional problems would block the creation 
of solar rights through zoning, i.e. that neither the fifth nor the 
fourteenth amendments are violated.

Problems likely to be encountered in the administration of such a 
system are considered, like the elimination of nonconforming uses 
and the handling of variances. The use of a solar administrator or 
agency to resolve conflicts is suggested.

Easements for unobstructed light are equated with a solar right, 
and the authors conclude that easements for light and air are 
property v/hich has a determinable money value and can be bought, 
sold, leased, rented, traded, generally conveyed, and taxed.
Airspace estates and the exchange of solar rights across airspaces 
by neighbors is covered, and such airspaces are found subject to 
zoning laws. They believe that rcofs are the most reasonable 
location for flat plate collectors.

Among land use tools analyzed for their usefulness are zoning with 
compensation, contract zoning, and transferable development rights. 
The authors find that modem land use concepts "indicate a conceptual 
accord with solar rights." They feel it is important to apply 
zoning ordinances now to prevent adverse lawsuits that could 
discourage solar development.

Hillhouse, Karin H. "Solar Energy — Its Environmental Dimensions."
See ENVIFO^ENTAL IMPACT.

Hillhouse, Karin H. "Solar Energy and Land Use in Colorado." See 
BUILDING CODES. The use of federal lands for nonfederal energy 
projects and solar land use planning and zoning are covered.

Holton, John K. "Interfacing Building Design and Solar Energy Research 
and Standards." See BUILDING CODES.

Kraemer, Sandy F.; Felt, James G. "Solar Rights—New Law For a New
Technology". See AIR POLLUTION. The advantages and disadvantages 
of legal tools like solar covenants and easements, the use of 
eminent domain, zoning, and nuisance smts are weiahed.
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Kraerrier, Sandy F. "Phoenix Project Legal Research Report." This
document includes the 1975 drafts of several papers. The author is 
with the law firm of Asher, Kraemer and Kendall of Colorado Springs, 
Colorado. He proposes and offers a design guide for solar access 
overlay zones (SAO zones). The goal is to allow the collection 
surfaces of solar devices to receive direct sunlight from 10 a.m. 
apparent solar time (this term is defined in his proposed legis­
lation) to 2 p.m. His scheme would involve certificates of reserva­
tion and abandonment and be enforced by government officials 
through the use of fines and imprisonment.

A piece on solar rights discusses one's right to the light above 
one's lot, with the conclusion that there is no satisfactory 
existing solution. Air pollution's effect on collectors is mentioned 
as is the right to light at an angle over adjoining lots, the 
application of nuisance law, easements, covenants, and zoning.

The zoning discussion is further broken down into problems related 
to spot zoning, uniformity, floating zones, public versus private 
purposes, vagueness issues, enforcement of an existing solar zone, 
and protection against future solar zone changes. Kraemer concludes 
that some governmental assurance of the right to continued access 
to direct sunlight should be made available through zoning. A 
"first in time, first in right" approach has been advocated by 
Kraemer.

A memorandum on the use of industrial revenue bonds in the solar 
energy industry is included in this document, as is a note on 
federal incentives to encourage the use of solar energy.

Morris, David. "Solar Energy is Really Power For the People." Planning 
September 1976: 16-20. See BUILDING CODES.

Phillips, James D. "Assessment of a Single Family Residence Solar
Heating System in a Suburban Development Setting." See BUILDING 
CODES. Using aerial photography it was concluded that residential 
zones in Colorado Springs do not pose problems for roof top 
collectors. It is advocated that the city facilitate the creation 
of solar easements among neighbors. Planned unit developments 
are also advocated.

Rivkin, Steven R. Draft of research results for the American Institute 
of Architects project. See BUILDING CODES. Concludes that 
solutions to solar access property will naturally grow along with 
the value of the property rights in need of protection.

Robbins, Richard L. "Building Codes, Land Use Controls and Other
Regulations to Encourage Solar Energy Use." See BUILDING CODES. 
Robbins advocates the creation of special districts where solar 
energy use would be required in new structures, and that local 
governments legislate to re-quire th? use of solnr energy systems 
in older buildings.
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Pos-tJTberg, I^aurenc 
Solar Energy, 
with.

C. "Three Problem hreas Affecting the Future of 
See ANTITRUST. Land use issues are briefly dealt

Schiflett, Mary. "State and Municipal Legal Impediments and Incentives 
to the Use of Solar Energy." See BUILDING" CODES.

Schoen, Richard; Hirshberg, Alan S.; Weingart, Jerome M. New Energy 
Technologies for Builaincs. Edited by Jane Stein. See BUILDING 
CODES. Although land use issues are not the central focus of this 
book the potential need to change zoning laws is discussed.

Shaw, Robert W., Jr.; Shantzis, Steven B.; Fischer, Steven C. The
Effectiveness of Solar Energy Incentives at the State and Local 
Level. See BUILDING CODES. Authors say that zoning and land use 
issues should be resolved on a local scale as they arise.

Thomas, William A. "Proceedings of the Workshop on Solar Energy and the 
Law." See BUILDING CODES. Zoning, transferable development rights 
and ccmments by Charles Harr on innovative land use laws are part 
of this interim report.

White, Mary D. "The Allocation of Sunlight: Solar Rights and the Prior 
Appropriation Doctrine." University of Colorado Law Review 47 
(1976) 421-47. White addresses the question "What right does the 
owner or user of a solar collector have to the continued use of the 
sun's rays that may cross the property of another before reaching 
his collection unit?" After examining the federal commerce clause 
she says that congressional regulation of activities affecting the 
use of solar energy seems conscituticnal, and finds that even free- 
flowing sunlight that has not yet bean reduced to a usable form of 
energy may be subject to federal regulation. She also ‘finds that 
the regulation of solar resources seems an appropriate exercise of 
the state police pover. Noting that there is as yet no federal 
preemption of this area. White believes that state regulations 
would not put an undue burden on interstate cormerce.

White notes that in the absence of legislation, courts will look to 
analogous areas of law. She anticipates that seme areas courts may 
evaluate for possible application to solar allocations are oil and 
gas law (she finds these laws inappropriate); the Doctrine of 
Ancient Lights (not useful as repeatedly disavowed in the U.S.); 
solar easements; zoning; and water law. Waite includes a lengthy 
discussion of water law and concludes that the prior appropriation 
approach used in Western states is a hopeful potential solution to 
solar rights.

Wilson, Jones, iMorton & Lynch. The Sun: A Municipal Utility Energy 
Source. See ANTITRUST.
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MANDATORY INSTAIIATIOJ

RcbbLns, Richard L. "Building Codes, Land Use Controls and Other
Regulations to Encourage Solar Energy Use." See BUILDING CODES. 
Robbins advocates the creation of special districts where solar 
energy use would be required in new structures, and that local 
governments legislate to require the use of solar energy systems 
in older buildings.

Wilson, Jones, Morton & Lynch. The Sun: A Municipal Utility Energy 
Source. See ANTITRUST.
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MOBILE HOMES

Wilson, J.V. "Energy Usage and Conservation in Mobile Hcure Heating and 
Cooling." Report from the Oak Ridge National Laboratory. ORNL/ 
NSF/ EP-91.

MUNICIPAL FINANCING

Kramer, Sandy F. "Phoenioc Project Legal Research Report." See LAND
USE. Includes a memorandum on the use of industrial revenue bonds 
in the solar energy industry.

Wilson, Jones, Morton & Lynch. The Sun: A Municipal Utility Energy 
Source. See ANTITRUST.

PATENT LAW

American Bar Foundation. Legal Issues Related to Use of Solar Energy7.
See AIR POLLUTION. The authors say that the U.S. Congress could 
require compulsory licensing to encourage more rapid development, 
with equitable fees.

ERDA. The Patent Policies Affecting ERDA Energy Programs. ERDA-75-16, 
January 1976. A report tcTthe President and Congress on ERDA's 
statutory patent policies. Covers allocating me rights in 
inventions under ERDA contracts, cicquiring rights in contractors' 
background patents, licensing of ERDA-cwned patents, and compulsory 
licensing. Has extensive appendices of background material including 
legislative history and public comments.

-Hay, Harold R. "Solar Energy Opportunities for Small Business."
See ANTITRUST. On pages 19 and 20 Hay argues that government 
agencies undermine the purpose of patents when they attempt 
exclusively to develop competition for an idea.

Sperber, Philip. "Government Contracting: Perpetuating the Energy
Crisis." American Bar Association Journal, October 1976: 1301-4.
The author argues contractors doing government-funded research 
should be given an exclusive right, for a limited period, to market 
a product. He argues that otherwise the contractors that produce 
a working prototype will be at an economic disadvantage if their 
competitors can underprice them.
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SOLAR --YX'.^SS

American Bar Foundation. I_eqal Issues Related to Use of Solar Energy.
See AIR POLLUTION. This study concludes that the only true legal 
issue in tine traditional sense is guaranteeing access to sunlight 
for solar collectors, and that guaranteed access to sunlight is 
necessary to induce private investment in capital-intensive 
systems. One possibility mentioned is for the federal government 
to grant constitutional protection of unobstructed solar skyspace 
(using the ccmerce, national defense and other powers). The 
discussion under LAND USD is applicable here.

American Institute of Architects Research Corporation. Early Use of 
Solar Enercy in Buildings. See BUILDKG CODES. Cites a need to 
know more about how sun rights affect land values, transportation 
needs, etc.

Baer, Steve. "Solar Heating in Small Buildings." See BUILDING CODES.

Becker, Ralph E., Jr. "The Common Law—An Obstacle to Solar Heating and 
Cooling?" To appear in the winter 1976-1977 edition of the Journal 
of Contemporary Law. Becker agrees with most writers that the 
comrron law right to light, absent an express agreement, does not 
solve the solar access problem. He feels state and local legis­
lation protecting solar rights will be necessary'', but speculates 
that if there's another fuel crisis courts may recognize a nuisance 
remedy or grant some other form of judicial relief.

Bezdek, Roger H.; Maycock, Paul D. "Incentives and Barriers to the
Development of Solar Energy." A paper prepared for the Sharing the 
Sun conference in Winnipeg, Canada, August 1976. Vol. 9, p. 64.
Tire authors identify legal and regulatory problems as the third 
most serious barrier to the widespread adoption of solar energy'
(the high first cost of solar systems and their interface with 
utilities are seen as greater barriers).

Bliss, Raymond W. "Direct Solar Heating: Why Not Just Let the Winter 
Sun in tire Windows?" See BUILDING CODES. An argument for passive 
solar structures that outlines seme of their requirements.

Bridgers, Frank H. "Solar Energy Applications to Large Buildings."
See BUILDING CODES. Not directly relevant to legal problems, 
but of interest because many researchers assume it is impractical 
to even try to use solar power in large buildings. Bridgers argues 
otherwise.

Burke, Kenneth J. "Alternative Forms of Energy." See EQUIPMENT STANDARDS. 
Solar access issues are among the potential legal problems mentioned.

Dawes, Daniel. "Allocation of Solar Energy—Rights to Light." See
EQUIPMENT STANDARDS. History of right to light and air, possible 
judicial reaction to solar access cases, and the need for legisla­
tion are explored.
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Eisenstadt, Melvin M.; Utton, Albert E. "Solar Rights and Their Effect 
on Solar Heating and Cooling." See LAND USE. This article is very 
relevant to solar access and well-researched.

Harris, William R. "Is the Right to Light a California Necessity?" A 
prepared statement sufcmitted before the California State Assembly 
Committee on the Judiciary December 1975. The author is with the 
Rand Corporation in Santa Monica, California. He concludes that a 
statewide right to sunlight, even though transferable, would be 
likely to facilitate solar heating and possibly solar cooling 
systems. Legal impediments may be mitigated at a modest cost, he 
says, by some combination of transferable solar energy rights, 
transferable development rights, and land use plans, zones or 
contracts for solar system districts and high rise development 
districts. It is occasionally difficult to folia// the reasoning 
in this article. Harris recommends that land and zoning decisions 
still be made at the local level. What he calls a "referant regime" 
includes the following: 1) a right to incident sunlight attaching 
to real property, established by state law; 2) transferability of 
rights to light by grant or reservation, eminent domain, administra­
tive petition and valuation, or inverse condemnation; 3) an exemption 
of existing buildings from liability; and 4) delegation to municipal­
ities or other local land use planning agencies of authority to 
establish high-rise districts and/or solar energy collection 
districts, to acquire by purchase or condemnation solar energy 
rights in such districts and tax exempt bonds to buy collection 
facilities.

Hillhouse, Karin H. "Solar Energy — Its Environmental Dimensions."
See ENVIRONMENTAL IMPACT. Land use considerations are extensively 
discussed.

Hillhouse, Karin H. "Solar Energy and Land Use in Colorado." See
BUILDING CODES. Easements, solar zoning and variance procedures 
are discussed; it is argued that a condemnation program related to 
airspace may be upheld.

Hirshberg, Alan S. "Public Policy for Solar Heating and Cooling."
Bulletin of Atonic Scientists, October 1976: 37-45. See BUILDING
CODES.

Kraemer, Sandy F.; Felt, James G. "Solar Rights — New Law for a New 
Technology." See AIR POLLUTION. The authors find solar covenants 
and easements to be of limited usefulness. They discuss the 
applicability of eminent demain and the possibility of declaring 
shadows a public nuisance. They find that zoning to prevent shadows 
is a potentially useful approach.

Kraemer, Sandy F. "Phoenix Project Legal Research Approach." See LAND 
USE. In this draft Kraemer outlines his concept for solar access 
overlay zones, and the need for some governmental protection of 
solar access.
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Mayo, Louis H. (principal investigator). A forthcoming study on legal 
and institutional implications of wind energy conversion resources. 
Washington, D. C.: Program of Policy Studies in Science and 
Technology at George Washington University. See FINANCING.

Morris, David. "Solar Energy is Really Power For the People." Planning 
September 1976: 16-20. See BUILDING CODES. ~

National Conference of State I/agislatures. Turning Toward the Sun. See 
BUILDING CODES. To date there has been little state action on 
guaraiiteeing access to sunlight.

Reitze, Arnold W., Jr.; Reitze, Glen L. "Protecting a Place in the Sun." 
Environment. Part one is in vol. 18, no. 5, pages 2-4. Part two 
is in vol. 18, no. 6, pages 4, 5, 44 (1976). Part one is a general 
discussion of English and American lav as it pertains to solar 
access rights. It is concluded that aside from several small 
exceptions, there is no present legal right to sunlight in the U. S.

Part two deals with the access to sunlight laws in Oregon and 
Colorado, and other proposed solar access laws, including the 
American Bar Foundation's suggested statutes. The latter are 
criticized for the expense and burden that solar inpact statements 
would put on builders. The Reitzes advocate "Solar Rights Zoning 
Guarantee Statutes" that would allow a property owner to certify a 
solar collector location by paying a fee to a designated state or 
local agency. Notice would be given to property owners within a 
150 foot radius of the proposed collector. If changes having 
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property during the life of the certification, the collector owner 
would get compensatory damages.

Rivkin, Steven R. Draft of AIA report. See BUILDING CODES. No actual 
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Schiflett, Mary. "State and Municipal Legal Impediments and Incentives 
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Source. See ANTITRUST. ' ‘ ~~“

Yellott, John I. "Retrofit — A Major Solar Opportunity." See BUILDING
CODES. An optimistic argument for the practicability of retrofitting.
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TAX LAW

American Bar Foundation. Legal Issues Related to Use of Solar Energy 
Systems. See AIR POLLUTION. A suggested statute to exempt the 
value added to a structure by solar equipment from real property 
taxes is on pages 155 to 175. Uniformity clauses in state constitu­
tion are probably not a barrier, it is said, but they do need 
examining.

Anderson, Bruce. "The Sun in a Drawer." See BUILDING CODES. Anderson 
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Schiflett, Mary. "State and Municipal Legal Impediments and Incentives 
to the Use of Solar Energy." see BUILDING CODES.

Shaw, Robert W., Jr.; Shantzis, Steven B., Fischer, Steven C. "The 
Effectiveness of Solar Energy Incentives at the State and Local 
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TORT LIABILITY

Mayo, Louis H. (principal investigator). A forthcoming study on legal 
and institutional implications of wind energy conversion resources. 
Washington, D. C.: Program of Policy Studies in Science and 
Technology at George Washington University. See FINANCING. A long 
discussion of product liability and theories of recovery (negligence, 
warranty, strict liability) is included.
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UTILITY REGULATION

American Bar Foundation. Legal Issues Related to Use of Solar Energy.
See ANTITRUST. Ways to encourage public utility and joint private 
use of solar energy systems are included. Jointly owned solar 
energy systems would be allowed to supply energy to consumers 
unless they had an undue economic effect on the integrity of a 
public utility. It is termed "questionable" whether public utilities 
have the right, to supply solar energy systems for use by individual 
members of the general public. The issue of whether states can 
license new utilities that use solar energy systems is raised, as 
are potential difficulties with giving eminent domain powers to 
private joint systems.

Anderson, Bruce; Feldman, Steven. "Utility Rate Structures and Solar
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storage, (2) telemetry, (3) collector size, (4) iictive and passive 
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Howe, Everett D. "Public Utilities Consider Solar Energy." See ANTITRUST. 
The efforts of various utilities are briefly described. The author 
says allowing utilities to lease solar equipment to customers would 
greatly speed the adoption of solar water heating equipment.
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Albuquerque, New Mexico, October 1976. The author is senior 
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Knauer, Virginia H. Speech to Pennsylvania Electric Association. See 
ANTITRUST. Knauer urges that utilities be allowed to participate 
in the rental or sale of residential solar units.
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September 1976: 16-20. See BUILDING CODES.
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14-16. See FINANCING.

Phillips, James D. "Assessment of a Single Family Residence Solar
Heating System in a Suburban Development Setting." See BUILDING 
CODES. A survey of a randomly selected sample of 400 persons 
revealed that higher-income persons who own homes would prefer 
to own a solar collector; those earning under $5,000 a year and 
renting generally preferred leasing solar equipment.

Rivkin, Steven R. Draft of ALA report. See BUILDING CODES. The author 
urges that utilities be encouraged to view solar power as part 
of their conservation programs. Recent utility lawsuits about the 
right of utilities to cut off service to a customer without fair 
procedures, and on the applicability of antitrust law to utility 
provision of free light bulbs are discussed.

Robbins, Richard L. "Building Codes, Land Use Controls and Other
Regulations to Encourage Solar Energy Use." See BUILDING CODES.

Robbins, Richard. "Legal Inpediments and Inducements to Energy Systems." 
See BUILDING CODES. The improvement of solar system operatives 
through new utility backup arrangements is considered.

Roberson, J. Bob. "The Utility Role in Solar Ccmrercialization."
Paper for the Consumer Conference on Solar Energy Development, 
Albuquerque, New Mexico, October 1976. Roberson is manager of 
conservation for the Southern California Edison Company.

Rosenberg, Laurence C. "Three Problem Areas Affecting the Future of 
Solar Energy." See ANTITRUST. The author predicts that the 
relationship between solar energy and electric utility rates 
will generate barriers to the widespread use of solar energy.
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Schiflett, Mary. "State and Municipal teqal Irrpedir.vsnts and Incentives 
to the Use of Solar Energy." See BUILDING*CODES.

Schoen, Richard; Hirshberg, Alan S.; Weingart, Jercrre M. New Energy
Technologies for Buildings. See BUILDING CODES. One question the 
authors ask is who will own and operate decentralized generating 
facilities. But utility considerations relevant to solar heating 
and cooling are given only brief consideration.

Shaw, Robert W., Jr.; Shantzis, Steven B.; Fischer, Steven C. "The 
Effectiveness of Solar Energy Incentives at the State and Local 
Level." See BUILDING CODES. Case-by-case studies are recamended 
to determine whether solar energy use would financially benefit 
or harm utilities. Rate diversion may be desirable, the author 
says, and peak pricing may also help. Both, however, depend upon 
individual utility conditions. Utility ownership and leasing to 
consumers of solar electric systems is viewed as benefitting 
both utilities and consumers. The authors find it unlikely that 
schemes to provide new gas hookups (as backup systems) for users of 
solar energy would work.

Summers, David K. "EPRI/SHAC." This paper for the Consumer Conference
on Solar Energy Development in Albuquerque, New Mexico, October 1976, 
describes a project for five residential solar augmented hemes, and 
the development of a model that will be able to forecast the impact 
of solar systems on a typical utility grid.

von Hoffman, Nicholas. A cornrentary in Hue Washington Post. See ANTITRUST. 
Hoffman is sharply critical of the Santa Clara Water and Sewer 
Department program of renting solar pool heaters at high fees.

Wilson, Jones, Morion & Lynch. The Sun: A Municipal Utility Energy 
Source. See ANTITRUST.
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WARRANTIES

Consumer Action Now. Survey on solar incentives. Washington, D. C., 
Sumner 1976. See EQUIPMENT STANDARDS.

Howell, John R. "The Implementation of Solar Energy Technology — The 
Next 25 Years." See EQUIPMENT STANDARDS.

Mayo, Louis H. (principal investigator). A forthcoming study on legal 
and institutional inplications of wind energy conversion resources. 
Washington, D. C.: Program of Policy Studies in Science and 
Technology at George Washington University. See FINANCING.

Rivkin, Steven R. Draft of AIA study. See BUILDING CODES. Rivkin 
feels there is a need to underwrite the development of the solar 
market as a whole, and to develop performance-based standards. He 
suggests component guarantees, detailed manufacturer manuals, an 
extensive information-generating government demonstration project, 
and state or federal insurance of solar system builders as interim 
measures.

Schoen, Richard; Hirshberg, Alan S., Weingart, Jercme M. New Energy
Technologies for Buildings. See BUILDING CODES. Barriers antici­
pated by the authors include the question of who is responsible for 
the -correct installation and maintenance of solar equipment. There 
is not an in-depth discussion of this issue.

Scott, Jerome E.; Melicher, Ronald W.; Sciglimpaglia, Donald M. Demand 
Analysis Solar Heating and Cooling of Buildings. See ANTITRUST.
The project concludes that one of the reasons that the use of solar 
water heaters in Florida declined was because of tank failures and 
leakages (with an attendant decline in consumer confidence).
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