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FOREWORD

This paper on state approaches to solar energy incentives was prépared by the Solar
Energy Research Institute (SERI) to fulfill, in part, SERI's solar information dissemina-

- tion function. The paper is part of the Market Development Branch Law Program, which

in turn is part of the overall program of the Technology Commercialization Division.

This is the sixth of eight 1978 Summer Law Intern Papers sponsored by the SERI Law
Program. The other seven address (1) the impact of the antitrust laws on the commer-
cialization of solar heating and cooling, (2) licensing arrangements and the development
of the solar energy industry, (3) problems in the administration of state solar legislation,
(4) 1egal and institutional implications of providing financial incentives to encourage the

 development of solar energy technologies, (5) legal considerations in the development and

implementation of biomass energy technologies, (6) land-use barriers and incentives to
the use of solar energy, and (7) utility rates and service policies as potential barriers to
the market penetration of decentralized solar technologies. These eight studies are
meant to raise and discuss the primary legal issues that are, or will be, generated by the
commercialization of solar technologies.

The author of this paper, Steven Johnson, was a student at the University of Colorado
Law School while he was participating in the 1978 Summer Law Intern program. He is
now a third-year student at the University of Colorado Law School. This paper has
previously appeared, in edited form, as an article in Volume 1 of the Solar Law Reporter.

This paper was written in 1978 and updated in early 1979. Since that time many states -
have passed statutes that address solar energy. The reader is therefore encouraged to
check the most recent laws passed by the states to ensure an up-to-date knowledge of
state solar legislation. - :

. BranchChlef B
‘ Market Development Branch

Approved for:
SOLAR ENERGY RESEARCH INSTITUTE

J¥n M. Veigel ))
Assistant Director

Technology Commercialization Division
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SUMMARY

As recently as 1973, no states had enacted significant solar legislation. Since that time,
the pace of consideration and passage of state statutes designed to encourage the
application of solar technology has dramatically accelerated. A complex and extensive
body of state solar law has now emerged, although it is still rapidly evolving. This paper
is a comprehensive survey of that body of state statutes through early 1979.

Most such legislation falls into several broad categories. A large majority of the states
have enacted financial incentives designed to stimulate solar energy use. Commonly,
these incentives include preferential property tax treatment of solar systems, and
income tax benefits to solar users. There are a wide variety of other tax breaks as well,
including excise and franchise tax incentives. Some states have recently developed loan
or grant programs for solar installations.

Other states have addressed aspects of real property and land-use planning law, which
have served as barriers to either the installation of solar technology or access to
sunlight. In addition to removing such obstacles as restrictive covenants and zoning
- limitations, the legislation of several states provides affirmative recognition of the
potential 'of real property law to serve as a spur to solar development, through solar
easements, planning and zoning, and public nuisance. There are a growing group of
statutes governing building codes and standards for performance, testing, and materials.

A small number of states have legislated in the field of utility regulation. These statutes
address important questions of nondiseriminatory rates for utility backup to solar
systems and public utility commissions, and utility involvement in solar energy
applications.

Appendix A provides state-by-state summaries of solar activities promoting solar energy,
including RD&D, policy and informational activities, life-cycle costing, state
construction, the Solar Energy Research Institute site completion, and sponsorship of Sun
Day. Appendices B and C offer comments on finding the law relating to solar energy in
any particular state, including information on major summary sources, state codes,
research methodologies, and citation forms and pointers.
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SECTION 1.0

INTRODUCTION

The constitutional framework of the United States is largely based on state government,
the source and final repository of all political power not otherwise delegated to the
Federal Government or reserved to the people [1]. This system of federalism is respon-
sible for the popular conception of the states as "laboratories of democracy." Except for
federal efforts in solar research, demonstration [2], and standards [3], virtually all of the
pre-1979 incentives for the commercialization and exploitation of solar energy have
originated with state and local government. This phenomenon is most appropriate
_considering the popular appeal of solar energy [4], the distinetly local and decentralizing
-impact of most available solar technologies, climatic variations, and even the diffuse
nature of sunlight. While the preeminent role of the states may decline—especially in
the case of financial incentives, due to the recent passage of laws collectively referred
to as the National Energy Act [5]—the states and their citizens remain the leaders in
encouraging solar energy development.

The following description and comparison of the legislative efforts of the states in the
areas of property, income, excise, and franchise taxation; loans; standards and
warranties; building codes; solar access; utilities; and promotional activities is concep-
tually oriented, and systematically assesses the laws that define some of the parameters
of the solar experiments in the states. Administration of solar legislation is, with minor
exceptions, not discussed [6].
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SECTION 2.0

PROPERTY AND INCOME TAX INCENTIVES

Financiel incentives offer the quickest and the most effective means by which to encour-
age solar commercialization. Solar technologies are disadvantaged when they must
compete economically with conventional energy sources such as coal, oil, or natural
gas. In addition to price controls, these energy sources have received federal subsidies
since 1947 of over $217.42 billion [7], and are thus artificially cheap.

The existence of such subsidies alone can be used to justify solar subsidies at any
governmental level. Even if one believes that the subsidies to conventional energy
sources should instead be reduced in order to enhance competition in the market, power-
ful policy arguments remain for assisting an infant solar industry. To the extent that
solar energy can reduce reliance upon dirty, expensive, capital-intensive, inefficient, or
imported conventional sources of energy, beneficial effects may be expected with regard
to national security, balance of payments, value of the dollar, capital availability,
employment, and the environment. The ecological principle that species diversity
enhances systemic stability is quite applicable to societal energy needs as well: multiple
independent sources of common solar thermal technologies are virtually immune, given
ample storage capacity, to breakdowns that increasingly plague integrated electrical grid
systems. ‘

Since the oil embargo of 1973-74, large numbers of state legislatures have asserted a
public interest in the use of their revenue and police powers to encourage the employ-
ment of solar energy. This encouragement has most often taken the form of financial
incentives or subsidies. The mechanisms include property tax exemptions or reduced
assessments; income tax credits and deductions; rapid depreciation or amortization;
franchise, sales, and use (excise) tax deductions; and low-interest or guaranteed loans.
States vary considerably in providing incentives. Some states offer only one incentive;
others a synergistic combination of several. Of course, there is also variation among
states in the administration of the individual incentives. -

2.1 PROPERTY-RELATED INCENTIVES

2.1.1 Passage of Laws

Solar property tax exemptions are the most popular financial incentive device. Twenty-
eight states are currently offering real property tax exemptions for solar energy
systems. Florida and Texas voters approved constitutional amendment referenda
allowing property tax exemptions in the November 1978 elections [8].

The necessity for such amendments in some states results from constitutional provisions
that all occupation or real property taxes shall be levied or assessed in an "equal and
uniform" manner, with certain charitable exceptions [9]. Georgia ratified such an
amendment in 1976 [10], allowing local adoption of the exemption. California voters
rejected a proposed exemption in June 1978 [11], paralleling the Proposition 13 property
tax revolt. Nebraska voters rejected a similar proposal in November 1978 [12].
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Most states, however, are able to legislate exemptions to property taxes. This can be
done under constitutional authorization, or by legislative definition of solar systems as
personal property or as a separate classification of property, as Louisiana has done [13].
Perhaps the failure of more state legislatures to pass property tax exemptions reflects a
hesitancy to disturb local revenues. Montana has replaced its property incentives with
income tax credits [14], but not all states have income taxes.

All property tax exemptions can be portrayed as somewhat destructive of local govern-
mental revenues, as well as discriminatory, as opposed to equal and uniform in effect.
The New York legislature dealt with the local revenue objection by finding that a legis-
lative exemption would not reduce "tax income to the community" [15]. Obviously as
solar use increases, the increase in growth of local revenues may be slowed, but this is
not the only impact to be considered. It has been pointed out that solar installation could
reduce a community's overall expenditures by lessening net pollution, reducing fossil fuel
expenditures, and encouraging mote energy-effictent zoning [16]. The diserimination
concern may be obviated by the necessity to make classifications among different types
of property, when constitutional barriers are faced.

2.1.2 Eligible Technologies

In the case of property tax exemptions, the threshold issue is the proper choice and
definition of eligible solar technology. This issue has two components. First, there must
be a determination as to whether the solar system is "real property" subject to taxation.
Second, the legislature must choose which technologies should be eligible.

Most common solar heating and cooling devices become permanent fixtures. As such,
they are considered real property subject to property taxation when they are attached to
a building, if their removal would damage the building's structure. Devices incorporated
in the design or construction are also taxable realty by definition. Side-yard collectors
and mobile solar devices are classified as tangible personal property, and their taxable
status varies among the states. If permanently attached, although removable, they may
in some cases be considered a real property improvement.

All state statutes include solar heating and cooling of buildings (SHACOB) equipment in
their definitions of solar energy system or device, alternative energy device, or renew-
able energy resource, at least where heating and cooling is accomplished by means of
flat-plate collector systems. Normally the entire "active" system (pipes, pumps, storage
tanks, wiring, etc.) is included in the SHACOB exemption, while elements of a supple-
mentary or conventional backup system are excluded. Only New Hampshire has limited
its exemption for solar energy systems to collectors [17]. On the other hand, far fewer
state statutes recognize the relatively exotic solar technologies such as windmills,
biomass conversion, photovoltaics, thermal-electrie, low-head hydroelectrie, and water
temperature gradient (see Table 2-1).

In addition to active SHACOB systems, many states have provided exemptions for the
next most common solar technologies -- passive (structural) heating and cooling design
and domestic water heaters [18]. The passive issue is particularly sensitive, for some of
the techniques employed in passive design (i.e., high-mass walls, moveable walls, ventila-
tion eaves, bead walls, moveable ceilings, earth berms, and film windows) incorporate
structures or modifications of structures that are present in most houses. Passive design
to promote energy conservation is most useful in planning a new house because it can
substantially reduce the energy investment or backup heating and cooling equipment
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required, Passive design creates the problem of differentiating for tax incentive
purposes between the uniquely solar characteristics, and those which are ordinarily
present in an unmodified structure or in one not designed to capture and conserve solar
energy.

Many states have restricted their definitions of eligible solar energy systems to those
using incident sunlight "directly and exclusively" for solar heating and cooling. North
Carolina explicitly excludes passive solar designs [19]. On the other hand, several states
explicitly recognize and allow passive systems [20]. New Jersey includes passive solar
design [21] in its definition as evaporative cooling, or nocturnal heat radiation, typically
deriving from large thermal masses like those found in Harold Hay's roof pond or the
Trombe wall [22]. States that might implicitly exclude passive design could do so through
a requirement that the solar system "collect, transfer, and store" incident solar radiation
through the use of solar "equipment." In general, only active solar heating systems
mechanically transfer energy between collection and storage. Other indications of
exclusion of passive systems are requirements of separate storage, or specific reference
to equipment or devices that exclude purely passive structural building components.

Express inclusion of specific solar technologies in incentive statutes is recommended
where there is a desire not to exclude such devices. This is especially important for
technologies with immediate commercial viability, like water heaters. In those states
which define solar equipment in accordance with federal performance standards, hot
water systems are automatically eligible because they are included in the federal defini-
tion of "solar heating" or "solar heating and cooling" [23]. Some conventional heating
systems heat both space and water at a single point, further confusing the issue. A
possible reason for the paucity of explicit incentives for hot water heaters is that such
systems are already economically viable in most parts of the country, based on life cycle
costs. However, omission of water heating systems from incentive programs may also be
due to ambiguous statutory definitions of eligible technology. Occasionally there is
criticism of use of the term "hot water heater." While this term may seem redundant,
solar water heaters are commonly backed up by conventional water heaters, which use
them as storage tanks; literally speaking they are "hot" water heaters.

2.1.3 Eligible Buildings

With the exception of Nevada [24] and Louisiana [25], all state property tax incentives
apply to commercial as well as residential buildings or structures. The term
"ecommercial" includes industrial and, occasionally, agricultural structures. Georgia is
alone in exempting equipment used directly in the manufacture of solar devices [26], a
real boost to the numerous small businesses that compose much of the solar industry. By
contrast, Michigan disallows an exemption for the property of corporations involved in
the design or building of solar devices for resale [27]. Indiana has amended its property
tax statute to exempt solar improvements on mobile homes [28]. However, statutory
definitions of real property or administrative regulations could achieve the same result in
some states [29].

2.1.4 Application Procedures and Eligible Recipients

In states that automatically exempt solarized structures from increased property taxes,
anyone paying the tax bill could conceivably benefit, including lessees, tenants, or other
occupants, as well as the owners. Other states require an application for exemption by
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the owner, on either an annual or permanent basis. South Dakota eliminates the exemp-
tion if title is transferred, unless the transferee is the first occupant in a residential
building [30], though originally the only eligible recipient was the owner who also
occupied the building [31]. In that state the administration of application procedures is
typically complex: the owner must send for permanent application forms from the
Department of Revenue; include information as to the type of system, cost, ete.; attach
receipts; and file two copies with the county auditor and one with the Department of
Revenue. The county assessor then verifies the statement, whereupon the auditor makes
the deduction from the tax rolls.

Many states have strict application dates or deadlines. The value of such an application
process is that it can generate information on the use of the incentive, and it allows
monitoring of system conformance to state regulations and standards. In states that
have complex procedures to assess solar energy systems, red tape may be hard to elimi-
nate. However, some states provide an incentive by simply not assessing the solar energy
system. In these states government red tape and expenses should be lower. Often,
differences in assessment procedures are caused by variations in constitutional treatment
of real property [32].

2.1.5 Installation Timing and Incentive Duration

Almost two-thirds of the 28 states with property tax exemptions have some kind of time
limitation. Limitations on time of installation may precipitate solar investments sooner
than would otherwise be the case, as well as protecting the state revenue from
"suffering” in the indefinite future. Connecticut, Georgia, Maine, Michigan, Minnesota,
New York, North Carolina, and Washington have enacted installation date limitations.
No taxpayer has a guarantee of future availability of an incentive, since states or locali-
ties can always repeal exemptions. Built-in installation date limitations, a fixed duration
of the incentive, or a date certain for its termination serve notice to potential solar
purchasers that early acquisitions may be more cost-effective.

Another rationale for such time limitations, especially for the termination provisions, is
that most eligible solar systems will eventually become more economically competitive
with conventional energy sources as fuel prices rise due to oil price deregulation, cartel
action, supply scarcity, or as mass production and technical advances lower solar system
costs. When solar technologies (e.g., water heaters) demonstrate independent viability in
the marketplace, the purely economic justification for the subsidy ceases. But other
barriers, such as lack of public knowledge or acceptance by financial institutions, may
persist several years after economic viability. Therefore, termination dates may reflect
more than just the predicted attainment of economic viability by a solar energy system.
Most termination dates range near the mid-1980s. Oregon's provision doesn't expire until
1998 [33]. Connecticut would allow the exemption for 15 years after 1991 [34], while
New Hampshire offers a permanent exemption [35].

Limitations on duration range from 3 to 20 years, with 5 to 7 years being the norm.
Massachussets amended its duration limit from 10 to 20 years in 1978 [36]. The most
restrictive (three-year) duration period is found in Maryland [37]. South Dakota allows
only three years of participation by corporations [38]. Both of these duration limits
accompany credits instead of the more usual exemptions.

Three states have targeted the tax exemptions for installations made after a certain
date, probably because most early purchasers who could afford solar devices were
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considered to have little need for an incentive applied retroactively to systems already in
place. However, equitable considerations have prevailed in most states against such
exclusions of prior installations. :

2.1.6 Exemptions Versus Credits

As noted earlier, the usual method of structuring incentives is by an exemption from
increased property tax assessment. In addition to Maryland and South Dakota, only
Kansas and Nevada offer credits or refunds to property taxpayers. A 1977 Nevada
statute appropriated $32,000 for reimbursement to applicants [39]. While such a system
generates increased administrative costs and delays the actual benefit, eredits under any
form of taxation are generally more efficacious and popular than are deductions.

2.1.7 Valuation

States vary in their property tax assessment procedures, relying on market data, income
production, replacement-depreciation, or other indicia of property value. The procedures
are not often apparent from the bill language; further code research for individual states
is necessary to ascertain which technique is used. Most states relying on market data
could simply choose to ignore the increase in value due to solar installations. In other
words, a system would simply not be assessed, rather than being separately assessed and
exempted. This technique is administratively simple, and is recommended in the model
property tax exemption statute proposed by the authors of the American Bar Foundation
study {40].

2.1.8 Measurement Formulae

Technically, exemptions from property value improvements are classified as part of the
body of ad valorem taxation laws. Ad valorem taxes charge a fixed proportion of the
value of the property [41]. The exemption is a privilege granted to a taxpayer/debtor on
grounds of public policy, allowing retention of property or earnings [42].

The most common exemption (found in sixteen states) is for the entire cost, assessed
value, or price of the solar system, depending upon the valuation procedure in the
particular state. This measurement (see formula 2, Table 2-1) is often computed as the
assessed value of the property with a solar energy system, minus the assessed value
without the system. This is the most generous formula, assuming that the system works
well enough so as not to decrease the market value of the property. Theoretically, the
exemption could be largest for new homes using eligible passive systems, as opposed to
retrofits of active systems onto homes with usable conventional heating and cooling
systems. This is because without the passive system, which also reduces the heating
requirements of a home, large heating costs at low levels of efficiency would become
nceessary, thereby reducing present marketability.

Most amendments to property and income exemptions broaden, rather than restrict, the -
size of the incentive. New York recently amended its formula to exempt the entire
assessed value of the solar system [43], instead of subtracting the assessed value of a
typical conventional system from the inereased valuation due to the solar system (see
formulas 1 and 2, Table 2-1).
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Table 2-1. REAL PROPERTY TAX INCENTIVES 1/79

State

Ariz.

Colo.

Conn.

Fla.

Ga.

Hawaii

Year(s)

74

75

76,77

78

76

76

Law-Chapter No.

165

34

409, 490

354

SR. 284

189

Const. Amend.

Local Adoption

Legal Codification
(Primary)

ARS
42-123.01

CRS
39-1-104

39-5-105

CSA
12-81 (56)

FSA
193.622

GCA
2-4604

HRS
246-34.7

System
SHACOB
(Collectors Only)
Passive
Hot Water
Wind
Bio
PV
Hydeo/TE

Building
Residentia)
Commercial
Other

Procedure
Apply
Automatic

Install- By

After

10/1/91
10/1/77

12/31/81
6/30/76

Duration or
Termination

12/31/84

15 Yrs.

1986

Open

Tax Exemption
{Deduction) or
Credit (Refund)

Valuation
Separate
Non-Assessed

Measurement
Formula (Key)

Standards or
Certification

Actual Use
Min. Energy Req.

Federal
Preemption

Notes:
Manufacturing Equipment

1
2
3
4
5
6

5% of Actual Value
35% of tax refunded

70% heating load capability for buildings or additions

excludes waterwheels
excludes corps in solar business
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Table 2-1. REAL PROPERTY TAX INCENTIVES 1/79 (continued)

. Ind. Jowa | Kans. La. Me. Md. Md. | Mass.
75, 77 7477 78 77 78 7 76 75, 718 7%
943, 430 | 15-68 1056 345 591 542 740 | 509,509 { 734
®
12(‘)-%?01 ISA IC KSA L.R.S.A.] MRS ACM 8Alc“r\(4b) ALM
6.1. 93.2 - N 36-656 | 81-12- ¢ 81- 59-5
96 12-§7301| 1-12-26 79-45a01 | 47-1706 FS) | (4
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pool ®
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1/1/83 Open 7/1/76
Open Open 1/1/79 4 yrs. Open S yrs. 3yrs. | Open
12/31/85112/31/85 1/1/83 1 20 yrs
° ° °® ° °®
® °
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7 HUD Standards

8 Res., Comm. Then a 3 yr. declining rate (75, 50, 25%) applies.
9 Res. Minimum-actual installed cost - Commercial-509, of actual installed cost
10 Excludes either whole or partial amount of assessed value,

which includes installation costs.
1 For supplemental (495, max.) SES.
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Table 2-1. REAL PROPERTY TAX INCENTIVES 1/79 (continued)

State Mich. | Minn.| Nev. | N.H. | N.J. N.Y. N.C.
Year(s) 76 78 77 78, 78 77 77 77
Law-Chapter No. 135 786 345 256,465 256 322, 618 965
Const. Amend.
Local Adoption ®
Legal Codification MSA MSA NRS RSA NJSA |R.P.T.L. NCGS
(Primary) 7.7(4e) 273.11 361 72:61-64 |54:4-3.120 487 105-277(g)
System
SHACOB [ ] [ ] [ ] [ ] [ ] ]
{Collectors Only)
Passive ® [ ] [ ] o
Hing Water a L L
Wind [ ® L) ®
Bio L [ J [ J
3% L [ )
Hydro/TE e ® ]
Ruilding
Residential ® [ ] ® ] ® o
Comnercial [ M [ ] L] ®
Other
Procedure
Apply ® @ [ ] [ ] ®
Auntamatie [ ] ®
Install- BY 6/30/85 | 1/1/84 7/1/88 | 12/1/85
After
Duratinn nr Open Perm. 15 yrs.
Termination 1/1/85 12/31/82 12/1/88
Tax Exemption [ ] [ ® )
{Deduection) ar [ J
Credit (Refund) [ ]
Valuation
Separate L ] ® [ ]
‘Non-Assessed L J [ ] [ J
Measurement
rormuia (revy 2 2 5 2 3
Standards or ® ®
Certification ' ®
Actual Use [ ] [ ] ®
Min. Energy Reg.
Federal
Preemption
Definitions: Bio - Bioconversion; commonly in the form of
SHACOB - Solar hesting and cooling of buildings. Includ hane g from agricultural products
controfs. wiring. pumps, storage tanks, and wastes, vt direct combustion of wastes. -
excnangers, ewe. presem in sctive sular sysiems, PV : Fhutuvulisks, the pruduction of clectricity
Passive - Structural building elements absorbing and directly from sunlight.
radiating solsr thermal energy. usually via non-  Hydro/
rechanical systems. Examples include eaves. Ocesn - Technologies ranging from water wheels, law-
high thermal mass wails. roof ponds. roof vents, Jevel water osmosis. lemperature-gradient
greenhouse walls. thermo-syphon walls. exploitation (especially in the ocean.)
Hot Water - Heating of water. s opposed to space heating. TE - Thermal-electric: elecirical power produced from
Wind - Wind energy conversion producing mechanical

or electrical power.

steam heating. usually by reflection of sunlight
from heliostats into a central receiver.
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Table 2-1. REAL PROPERTY TAX INCENTIVES 1/79 (concluded)
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N.D. | Ore. | RI. | S.D. | Tenn.| Tex. Vit. Vir. | Wash.
75 75. 77 77 78 78 7 76 7 ”
508 | 460 196 | 202 74 837 | SIRS3| 226 561 364

°
° °
ND.C|O.RS RI [SD.CL| T.CA |TexCon| VSA. [ R.C. [RCWA.
57-02-08 { 307.175 | 44-3-19 | 10-6- 67-511 |art.VIII| 5315 | 58-16.4 | 84.36-410
: 35.8-.18 52(a)
° ° ° ° ° ° ° ® °
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' ® o ° °
° ° . ° °
™ ™ ® ™ ®
™ °
° ™ ° ° ®
° ° ° ° ° ®
® ™ ° ° ° °
. ® ™
° ° ° °
12/31/81
Open Open

S yrs. 53° 5 yrs. 7 yrs.

Open | 1/1/98 | 4/1/97 yrs 1/1/88 Open
° ° ° . ® o
® ' . ® ® .

® ®
2 2 6 1,5" 5 5" 2
o’ °
™ ° ™
° °
°
°

i
3

s
[3

Measurement Formulae - Exemption Equals:
. Total cost/value/price (C/V/P) (as assessed).
2. Difference between C/V/P of solar and conventional systems
. Lesser of 2. and set dollar amount.
4. Set percentage of C/V/P.
. Other - loca! variation or annually declining rate.

- Maximum assessment equals vaiue of cor

to serve the building.
*Note: The author’s interpretation may not be consistent with

nalsystem nece

ative inlerp

and/or regul
especially in the area of eligible technulogies.
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Formula 2, which subtracts the value of a conventional system from total valuation, is
sometimes phrased to require the assessor to value the property "as if it had a conven-
tional system." In contrast to the exemption-from-increased-valuation formula (see
formula 1, Table 2-1) considered previously, this could discriminate against new homes
using passive systems that have only supplementary conventional heating and cooling
systems, in favor of retrofit of older properties with full-size conventional backup
systems. Only three states now use this formula. A variation of this formula used by
Rhode Island [44] provides for a maximum assessment equal to the value of a conven-
tional system necessary to serve the building (see formula 6, Table 2-1). In contrast to
formula 2, formula 6 favors new buildings using passive design.

Another formula (see formula 4, Table 2-1) that is used occasionally exempts a set
percentage of the value of the system. Colorado was the first state to use this formula,
requiring valuation at no more than 5% of actual value [45]. Kansas allows a 35% credit
for five years [46].

A major formula variation is the annual declining rate (see formula 5, Table 2-1). South
Dakota allows a complete exemption for residential buildings for five years, then applies
a three-year schedule decreasing the exemption to 75%, 50%, and 25% of the base credit
[47]. For commercial property the declining schedule applies after only three years.
Declining rates are frequently used in income tax incentives. They are premised on
anticipated future increases in the prices of other competing fuel sources, which act to
progressively lessen the economic need for solar subsidies.

2.1.9 Standards or Certification

Certification of eligible systems is a common provision designed to assure that exemp-
tions are nonfraudulent, and/or to ensure that the system will perform well enough to
justify the subsidy. In the latter case, certification is dependent upon material or per-
formance standards. The standards are usually promulgated by state revenue agencies
with assistance from state energy offices. At least two states have legislatively adopted
the HUD reference standards (see Table 2-1).

2.1.10 The Federal Role

South Dakota [48] has determined that federal energy income tax incentives [49] will
reduce the need for state-level property tax incentives. Some other states are expected
to reduce this type of subsidy as federal assistance becomes publieized and is perceived
to displace state or local property tax relief by making total governmental support
appear overly generous.

2.2 INCOME TAX INCENTIVES

2.2.1 Introduction

Instead of merely removing potential costs barriers, as in the case of property tax incen-
tives, income tax measures are positive inducements to "go solar" that also redistribute
income in the process. This factor, combined with the limited number of states with
income taxes, may account for the lesser number of income tax as opposed to property
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tax incentives. There are presently 22 separate solar income tax laws passed in a total
of 16 states. (see Table 2-2). :

2.2.2 Eligible Structures and Taxpayers

With the exception of express solar equipment depreciation and amortization deductions
[50] that apply exclusively to corporations (in Massachussetts, Arizona, and Kansas),
virtually all of the income tax incentive laws seem to be targeted primarily at occupants
of residential structures or individual homeowners. Many of the states (Alaska, Arizona,
Idaho, Montana, Oklahoma, and Oregon) offering income tax incentives restrict the
availability of straight credits or deductions to residential dwellings, exeluding industrial
or commercial buildings. While this dichotomy can be justified for populist or budgetary
reasons, or out of sympathy for the residential energy consumer faced with expensive
fossil fuels and limited income, some doubt exists as to the efficacy of exclusively non-
commercial incentives in causing substantial change in building design. A 1974 study
found that successful innovations in building design have always been introduced first in
public and commercial buildings and then in eustom houses, before the mass residential
housing market is affected [51]. Only a small fraction of housing is custom-built. States
considering solar/income legislation might attempt to take advantage of this "trickle-
down" demonstration effect, and allow commercial as well as residential deductions or
credits.

In addition to residential and commercial buildings, several states have provided deduc-
tions or credits for other types of structures and uses of solar energy. An Arkansas law
broadly refers to "any structure using solar heating" [52]. California explicitly
recognizes condominium owners as eligible on a pro-rated basis [53]. New Mexico
includes solar-powered irrigation systems, while California includes solar-heated pools
[54]. North Carolina has recognized individually metered family units in multi-dwelling
buildings as eligible, if the installer owns or controls the unit and has paid the majority of
the proportional cost [55]. Most states limit residential eligibility to prineipal dwellings,
occasionally specifying that the dwelling situs be in the state.

The eligible taxpayer is usually a resident individual. Often the taxpayer must stand in a
certain legal or financial relationship to the property, such as being an owner or contract
purchaser. Residency must generally coincide with completed installation of a solar
system for most deductions, especially in the case of deductions for primary dwellings.

Oregon is unique in explicitly providing incentives for both nonresidents and secondary
dwellings |56]. However, the laws of several other slules could be interpreted to include
secondary dwellings, where no limitation to principal dwellings is specified, and where
taxpayers are not expressly limited to one exemption per year. Alaska has joined Oregon
in allowing for credits by nonresident taxpayers [57]. About one-half of such states have
made provisions for the claiming of deductions when the property is held jointly or
communally, and when taxes are filed separately. Usually the deduction or credit can be
claimed in whole, or proportionately by any co-owner. New Mexico is an exception to
this rule [58].

Even in jurisdictions allowing multi-year income tax incentives, few states have
explicitly considered continuing incentives for subsequent purchasers or transferees.
Perhaps the reason is that once the initial installation is made, the main purpose of the
incentive has been achieved. Most states still require installation by the taxpayer as a
precondition to a claim, thereby excluding transferee eligibility. However, California
has rejected its earlier original use requirement [59].

13



Table 2-2. INCOME TAX INCENTIVES

State Alas. Ariz. Ariz.
Year(s} 77 75.76.78 717.78
Law(s)
Chapter No. 94 93.129.112 81, 112
Legal Codification AS 43.20 ARS 43- ARS 43-
(Primarv) 039(du4) 123.37 128.03-.04
System
SHACOB ° ® PY
Passive [ [ ]
Hot Water [ ] [ ] [ ]
Wind ® [ ] [ ]
Bio [ L] ®
3% L L4
Hydro TE [ J ® ®
Criteria/Regs ®
Building
Residential L] L L4
Commercial [
Other
Duration/or 12/31/76 12/3/7
12/31/84
Termination 12/31/82 131/8 12/31/84
Deduction/or °
Credit ° [
Measurement . 36 mo. .
Formuia No. 1 amort. Neo.2
Actual Energy Use
Min. Encrgy Reg.
Federal Displacement
Eligible Taxpayer [ J
. Residential Individual [ 4 ®
Installer Owner
Depreciation/ (]
Amortization or @
In Liew Of [ ]
Carrvover . S vrs
Costs
Installation ® [ ] [
Supplemental Equip.
Remodeling [ ] ® &
Situs In State [ ] ® [ J
Expenditures/ Instal-
iation/ After 12/31/76
Apply
1. 10% of expenses of installation, ventilation, or passive roof vent,
maximum $200. Also 5% of residential maximum $100 (Ariz.).
fuel costs (wood) (Alaska). 3. Deduct entire cost; exclude interest,
2. 35Y% of cost, declining 5Y per year, until finance charges, acquisition, installation.
1984, maximum $1000. Also 25% of cost (Ark.)
of insulation, winddriven turbine, 4. 55% of cost, maximum $3000. In multi-
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Table 2-2. INCOME TAX INCENTIVES (continued)

Ark. Cal. Colo. Hawaii Idaho Kansas
77 76.71.78 ” 7 . 76 7
535 168.1082.1159 512 189 212 a3
ASA 84- Rev & Tax CRS 39- 1C 63 - KSA 79-32,
2016.8-.10 §17052.8 22-11 44X ¢) HRS 235-12 022 C 166-167
° ° ® ) ° o
[ ] [ ] [ ]
° ° ® ) ° )
[ ] [ ] ) [ [ ]
e )
[ ] [ ] [ ]
® [ ] [}
° ) ° ° L ®
° ° ° °
o °
1y 1/1/81 1/1/77 6/30/76 12/31/75
open open 12/31/81 T/1/83
®
°
° ° . °
No. 3 No. 4 No. 3 No. & No. 6 No. 7
[ ] [ ] ®
° ° ° ®
[ [ ] [ [ J ®
[ [ ] ® o
® [ ] [ J
No Yes 4 vrs-ind.
[ ] [ ] ® [ [
] [ ] [ 4
o o
[ ] [ ]
1/ymn 12/31/74
dwelling houses or commercial buildings 5. 10% of total cost of device.
where cost exceeds $12,000, 25% of the 6. 40% of cost for year of purchase, 20% for
cost. Federal credits claimed shall reduce 3 years thereafter, maximum $5000 for
California credits to equal total credit of any one year (entire cost over 4 years).
55%. Grants are excluded from cost 7. 25% of cost, maximum $1000 for

basis.
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Table 2-2. INCOME TAX INCENTIVES (continued)

State Kansas Mass. Mont. Mont.
Year(s) 77.78 76 7 7
Lawts)
Chapter No. 346. 409 487 574 87
Legal Codification KSA 79-32, ALM c63 RMC 87 RMC 84-
(Primary) 168: 79-1118 § 38H 7414 7403
System
SHACOB [ J [ ] o [ ]
Passive [ ] [ ]
Hot Water [ ] [ [ ] [
Wind . [ ] [ ] [ ]
Bio [ ] *
PV ®
Hvdro TE [ ] v
Criteria/Regs ® ® cert. [ [ ]
Ruilding
Residential ® 'Y
Cammercial [ ] L4 [ ]
Other .
Durstion/or 12/31/75 12/31/76 12/31/76
Termination 7/1/83 12/31/82 open
Deduction/or 'Y . ° [ ]
Credit ° @ udditiona)
Measurement
Formula No.T No. 3 No. 8 No. 9
Actua) Energy Use
Min. Energy Req. o
F é8¢tidl Uispiscement ®
Eligible Taxpayer ® [ ]
Residential Individual L) o [ ]
Installer Owner [ ] [ J [ ] a
Depreciation/ ® 60 mo. [
Amortization ® amort. [
in Lien 0f ) No hd
Carryover No 4 vrs -
Costs
Installation L] [} ® Y
Supplemental Equip.
Remadeling ® o
Situs In State ®
Expenditures/lusialk
lation/ After
Apply o; °
building or metered residence in N.C. 509 of next $1000 (res)or $2000 (comm)
Maximum of $2000 for Oregon, $3000 expended

for businesses in Kansas.

109 of first $1000; 5% of next $3000 of
cost, less grants received. Similar federal
credits result in halving Montana’s
contributions, whether or not the credits
are claimed. '

100% of first $1000 (res)or$2000 (comm)
expended

209, of next $1000 (res) or $2000 (comm)
expended

10% of next $1000 (res) or $2000 (comm)
expended

Expenditures shall not include offsetting
grants,

Maximum $1800 (res) or $3600 (comm).
5% of cost per year for 2 years. '
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Table 2-2. INCOME TAX INCENTIVES (concluded)

N.M. N.C. N.D. Ok. Ore. Wisc.
75.717 77 77 m 77 7
12. 170
114 792 537 209 196 R} K]
NMSA 72- NCGS§§105 NDC(C §7- 68 0S ORC §§469.010 | W.S.A.£71.04
15A-10L.3-11.4 | .155.2,- 130.223 IR-01.8 1§2357.1-.3 -.140.316 -116 (16a). 71.0%(12)
° L ° L] ) ®
[ [J [ ) ®
‘e [ J ® ® o ®
[ [ ]
L4 [ [
b ° °
®
HUD® cent.- ® HUD [ ] Cert. ®
L4 [ J [ ] ® [ ] ® Credit
® imig. ° i ® Depr.
@ poo!
open 1/1/77 10 1/1/78
pool 171/78 open open 12/3/77 171785 12/31/84
® (Res.)
[ [ ]
b . d i @ (Comm.)
pool max. $25K
Neo. 7 Neo. 7 No. 10 No. 11 No. 7 ) No. 12
L] ® 109
[
) L4 ° °
Y ® [ J
[ 4 ® ® °
@ Syr,
_ oae
Refund 3 ves Srs Syrs Refund
® ® ) ]
[ ]
No [ ]
[ ] L] [ ]
4720:M
® [ J

11. 25% of cost,

individual.

maximum $2000 per

12.

The following percentage of total costs (if
they exceed $500) for a minimum credit
of $10.000 for structures appearing on
the tax roll: prior to=4/20/77 - after

77 and 78 309% 20%
79 and R0 249, . 16%
81 and 82 18% 129
83 and 84 12% 8%

Note: The author’s statuatory interpretation

may

administrative

not always be consistent with
interpretations and/or

regulations, especially in the areas of
eligibie technologies.
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One side effect of a provision favoring transferees might be to raise the market value of
the affected property, which could be marginally counter-productive as an incentive
unless a solar property tax exemption also exists. Only eight states (Arizona, Colorado,
Hawaii, Kansas, Massachussetts, North Carolina, North Dakota, and Oregon) currently
offer both income and property tax measures. However, a policy allowing transferees to
take advantage of income tax incentives offered in conjunction with property incentives
could prove beneficial, since an owner who was considering moving might be more likely
to invest in a solar system if the tax benefits were marketable.

Statutory provisions accompanying the incentive can deter the initial installation in cases
where the recipient must be the installer, or where the installer is a developer but is
unable to claim multiple credits. California allows a builder of unsold housing either to
take the credit or to pass it through to the purchaser [6U]. Assistanee for housing built
by developers promises to be of enormous benefit to solar commercialization, and

deserves far greater consideration than that evidenced to date. Presently, eligibility -

provisions like Oregon's, limiting a taxpayer to a single credit, could deter developers
from installing solar systems in large-scale projects.

2.2.3 Eligible Systems

Of the various solar technologies eligible for income tax credits or deductions, solar
heating and cooling of buildings (SHACOB) and water heating predominate. The two
types of systems are either explicitly listed or implied in the various definitions of solar
energy systems, alternative energy devices, and solar equipment. SHACOB and solar hot
water have achieved greater market penetration to date than the other lesser known
solar technologies. The subsidies for solar hot water should be particularly effective
because the cost of an average system for a ohe to two family building ($1,000-$2,000) is
low enough, so that even a small price offset may provide the marginal stimulation
necessary to instigate consumer purchases [61].

Wind energy conversion systems are potentially eligible for income tax incentives in
eleven states. Bioconversion is generally included by the northern and western states
(including Alaska, Arizona, Hawail, Idahu, Montana, North Dakota, Oregon, and
Wisconsin) where appropriate agricultural applications and organic materials or wastes
are readily available. Idaho provides deductions for the costs of heat pumps and burning
of wood or wood products, as well as fireplaces with built-in metal heat exchangers.
Hydropower, as an indirect form of solar energy, is allowed for by Alaska (tidal),
Montana ("low-head" or small-dam hydroelectricity), and Oregon (sea-thermal gradient)
(see Table 2-2).

2.2.4 Duration of Incentives

About one-half of the states with income tax incentives limit the duration of availability
of the income tax incentive by including termination dates. These dates generally apply
to the existence of the incentive, and not to installation or application timing. On the
average, these states have chosen a termination date of 1983. California's program has
the shortest statutory existence, and expires on 1 Jan 81 [62]. Oklahoma has the longest
program, which lasts until 31 Dec 87 [63]. Although termination dates can be criticized
because they require further legislation to continue the incentive, they do serve notice to
potential solar purchasers to act quickly or risk losing the incentive, perhaps stimulating
consumer demand faster than under an open-ended program. Another function of built-in
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expiration dates, analogous to sunset laws, is to force a review of the economiec rationale
for the existence of the subsidy. Proponents of continuation must then justify the
program in order to continue the status quo.

States offering closed and open schedules might consider statutory provisions for moni-
toring and reporting of the utilization and efficacy of the incentives, including numbers
and amounts of credits used, their distribution by income class, dwelling type, location of
solar equipment, and administrative costs. Enforcement agencies in such states may
informally assess the value of the incentive, but formal reporting requirements could
form a rational basis for amendments or termination. Only California [64] and Arizona
[65] statutorily provide for such monitoring and reporting, and these are states with
definite termination dates.

2.2;5 Deductions versus Credits

Income tax incentives occur in two primary forms: deductions and credits. The primary
distinction between the two is that the credit is applied against the total tax bill or net
tax, while the deduction generally is applied against the gross taxable income, and
affects the taxpayer's liability indirectly.

Deductions are also used for depreciation (the expensing of value lost through use of
capital), and for rapid amortization (the extinguishing of tax liability through periodic
payments). When deductions other than accelerated depreciation or amortization are
allowed to corporations, they are known as investment tax incentives. Five states have
expressly stated that use of either investment credits or deductions is in lieu of use of
normal depreciation by businesses. Kansas has expressly allowed rapid amortization in
addition to the deduction it offers [66].

Credits are favored by twelve states; general (nondepreciation) deductions of various
kinds have been enacted by five states. There are several possible reasons for this
preference for credits. First, the credits do not require itemization. Second, the amount
of incentive available under a deduction will vary with tax rates, tax brackets, other
available income, and additional factors which are unrelated to the solar device
expense. A high-income-bracket applicant could benefit more (absolutely) by a deduction
than might one who needs the incentive more, if the tax rates are progressive. In
contrast, credits are considered more egalitarian. Third, credits are more commonly
carried over if they exceed the tax liability of the applicant, which is a real possibility
for low-income taxpayers.

Whenever the credit exceeds tax liability, potential for a rebate is created. A rebateis a
powerful and immediate reinforcement for the solar consumer. Rebates could eliminate
the need for a carryover, and are most effective in quickly reducing front-end costs, the
greatest obstacle to solar purchasers. Only New Mexico [67] and Wisconsin [68] currently
offer refunds when the tax credit exceeds the tax liability. Rebates accompanying tax
credits are favored by the Solar Energy Industries Association [69].

2.2.6 Measurement Formulae

This segment compares the different approaches used by the states having income tax
credits, deductions, and depreciation/amortization schemes. These basic formulae are
discussed in the following paragraphs. The formula numbers referred to are described in
the legend to Table 2-2.

19



S=3I I@' . : . TR-265

Formula 1

Alaska offers a residential fuel conservation credit for 109% of system expenses, with a
maximum of $200. Expenses include "installation of alternate sources of power genera-
tion not dependent upon fossil fuel." Presumably this includes costs such as labor,
remodeling, and financing. This latter type of provision is found in only three other
states—Colorado, Hawaii, and Wisconsin. Nonretroactive provisions are criticized by
some authors [70]. Alaska also offers a 5% residential fuel credit for the costs of wood,
among-other conventional fuels [71]. Installation expenditures must have occurred after
31 Dec 76. Such a nonretroactive provision is found in only three other states—Colorado,
Alaska, and Wisconsin.

Formula 2

Arizona offers nondependent taxpayers one credit per residence equal to 35% of solar
system cost, declining at 5% per year until 31 Dec 84, with a total maximum of $1,000.
A five-year carry-over is provided [72]. In addition, a credit of 25% ($100 maximum) is
provided for residential insulation, wind-driven turbine ventilators, and passive roof vents
[73]. The distinctive features of this formula are two-fold. First, it is the only formula
to distinguish between solar technologies by providing different benefits based on
different costs for active and passive heating and cooling devices. Second, the incentive
is spread over time, with two results. Solar consumers purchasing relatively inexpensive
solar devices (e.g., hot water heaters) receive a potentially greater benefit by early
acquisition (at least three years before termination), so that the formula can yield the
maximum benefit. A formula that reduces tax liability a small amount each year while
extending the benefit over time, will relatively favor lower income groups. The credit
. might exceed their tax liability in the absence of a carry-over provision, however,
extended duration of the incentive does not solve the primary problem of front-end costs.

Arizona also allows a 36-month period to amortize the adjusted basis of the costs of
acquisition. This period was originally set at 60 months [74]. The election of amortiza-
tion is in lieu of both depreciation and credit offerings [75].

L

Formula 3

Arkansas, Colorado, and Massachussetts allow deductions from gross income of the entire
cost of the eligible solar device, including installation costs, but excluding interest and
finance charges., Arkansas restricts the deduction for energy saving equipment to the
year of purchase, and allows extremely broad administrative discretion in agency rule
making [76]. The lack of specific definitions or examples of qualifying solar heating and
cooling equipment in the Arkansas law Is typical of many of the statutes considered
herein.

Colorado also offers a deduction for the cost (including installation, construction,
remodeling, and acquisition) -of "alternative energy devices" that are in service in an
occupied building. Heat pumps and fluid reservoirs are included in this definition [77].
The income tax deduction is uniquely considered a standard deduction for resident indivi-
duals [78], for most such deductions are itemized. Corporations are not entitled to
depreciation if the deduction is taken [79].
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The Massachussetts deductions for solar- or wind-powered "eclimatic control" or "water
heating units" apply to corporations only, and are in lieu of depreciation [80]. Provision
is made for taxation of capital gain or loss upon sale of the solar-equipped building,
whereby the deduction is disregarded . and straight-line depreciation is used as a
computing basis. Labor costs are included, and performance certification is required.

Formula 4

California offers a generous but short-lived income tax package {81]. The state allows a
credit of 55% (maximum $3,000) of the cost, including labor, installétion, and energy
conservation measures such as insulation, but excluding interest charges. Conservation
measures are eligible if they reduce back-up or total costs, and can be installed up to two
years after the solar system. In a nonsingle family dwelling where the cost exceeds
$12,000, the credit is 25%. An open carry-over is provided until the credit expires on 1
Jan 81. In 1976 California began offering a credit of 10%, with a maximum of $1,000,
but amended the law in 1977 and 1978 to allow the greater credits [82]. Credits for the
cost of purchasing solar easements are included since the passage of the Solar Rights Act
of 1978 [83]. ‘

Formula 5 '
Hawaii simply allows a credit of 10% of the total cost of a "solar energy device," with an
open carry-over period. The device must have been installed after 31 Dec 74 in order to

qualify [84].

Formula 6 - .
Idaho allows a deduction of the entire cost of the solar device over a four-year period
[85]. Forty percent of the cost may be deducted in the year of purchase, and 20% per
year in each of the following three years. There is a maximum limit of $5,000 for any
one year's deduction. The high first year deduction is well-suited to lowering front-end
costs, and the extended time period assists low income purchasers. The deduction is
limited to residential uses because state law already allows favorable depreciation
treatment for income-producing property.

Formula 7

Kansas, New Mexico, North Carolina, and Oregon offer variations of a formula based on
a 25% credit with a maximum of $1,000. Kansas increases the maximum to $3,000 for
commercial applications [86]. The four-year carry-over for principal dwellings is not
available for the commercial credits. Owners of income-producing property are
expressly encouraged to amortize over 60 months in addition to use of the credits.

New Mexico [87] limits the applicability of its 25% ($1,000 maximum) credit to costs of
equipment for solar heating or cooling of a residence, or solar heating of a swimming
pool. Alternatively, the state offers a credit of $25,000 (maximum) avaijlable over a
three-year period, for a design-approved solar-powered irrigation pump system
constructed on the taxpayer's or a partnership's property. The excess of credits over tax
liability may be funded.
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North Carolina [88] does not distinguish between commercial and residential applications
in its formula. It allows installation costs and a three-year carry-over for any single
building or separately metered residence where the owner/controller pays the fuel bills.

In contrast to North Carolina, Oregon [89] limits its credit to one per taxpayer, rather
than one per building. Under this statute, the system must provide 10% of the total
energy requirements of the house in order to be certified. In addition, Oregon, as well as
New Mexico and North Caroling, requires certification under the federal performance
criteria [90]. Oregon's 10% energy contribution provision could require detailed
monitoring of solar energy installations, thus generating comprehensive data on the
efficacy of solar installations. A large volume of installations, however, is likely to
create administrative problems in ensuring the accuracy of monitoring.

Formulae 8 and 9

In 1977, Montana simultaneously passed two bills [91]. that created both income tax
credits and deductions while terminating that state's solar property tax incentive. The
legislative purpose was to encourage use of "alternative energy sources" through incen-
tives requiring individual "initiative" [92].

Formula 8, Montana's credit system, allows a residential tax credit of 10% of the first
$1,000, and 5% of the next $3,000 of the cost (including installation) of any "recognized
non-fossil form of energy generation" which is "non-nuclear" [93]. 'I'hne maximum avail-
able credit is $250, with a four-year carry-over. However, similar federal credits have
been passed, reducing the allowable credit to 5% on $1,000 and 2.5% on the next $3,000,
whether or not the federal credits are claimed.

Formula 9, the Montana deduction provision, provides deductions upon application for
residential or commercial "energy-related investments." The schedule for residential
capital expenses is: 100% of the first $1,000 expended; 50% of the next $1,000; 20% of
the next $1,000; and 10% of the next $1,000 expended; with a maximum deduction of
$1,800. For nonresidential buildings the business investment tax schedule becomes: 100%
of the first $2,000; 50% of the next $2,000; 20% of the next $2,000; and 10% of the next
$2,000; with a maximum of $3,600. Deductible expenditures do not include offsetting
grants or federal credits [94]. Presumably, subsidies may not be claimed under both
formulae 8 and Y by a residential owner.

Formula 10

North Dakota [95] allows a credit of 5% per year for two years of the cost of a "solar or
wind energy device" which converts the "natural energy of the sun or wind." Eligible
costs of acquisition and installation do not include alterations to the building structure.
There is neither a maximum credit nor a carry-over provision. This relatively simple
statute is the shortest such measure on record, creating no additional administrative
machinery. The size of the North Dakota credit is one of the smallest available. By
comparison, Hawaii offers 10% in one year; Alaska's credit is a maximum of $200; and
Montana's credit is a maximum of $250, in addition to deductions. A study for the
Federal Energy Administration by . the National Conference of State Legislatures
concluded that "regardless of system costs, incentives are not effective unless they
create perceived discounts in excess of 25%" [96]. :
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Formula 11

Oklahoma [97] offers a direct credit of 25% of the cost (including installation) of a solar
energy system. This is a variation of formula 7; it is distinguished by a $2,000 maximum,
instead of $1,000. As introduced, the bill allowed only an 8% credit [98]. A five-year
carry-over for the credit is accompanied by a lenient definition of costs, including
remodeling. Certification is required by the Department of Revenue, and field inspec-
tions by the Corporations Commission are authorized.

2.2.7 Federal Action ‘ )

The most pertinent solar feature of the National Energy Act (NEA) is the Residential
Energy Credit [99]. The credit is available to any "renewable energy source," including
solar, wind, and geothermal energy equipment used in a taxpayer's principal residence. A
refund up to 30% of the first $2,000 and 20% of the next $8,000 of system cost is
provided. A credit is also allowed for energy conservation expenditures such as insula-
tion, were incurred from 20 April 77 to 1 Jan 86. This credit allows 15% of the first
$2,000 expended.

California, New Mexico, and Montana are the only states which explicitly anticipated the
availability of federal income tax credits under the National Energy Act of 1978. Nine .
other states passed income tax incentive legislation in 1977, just prior to the NEA. They
either ignored the possibility of federal action, decided state incentives were indepen-
-dently needed, or preferred to respond retroactively, if at all.

California provides that if federal credits were forthcoming for eligible systems, the
state's share would be reduced so that the maximum credit would not exceed 55%
(including carry-overs) [100]. New Mexico denies the residential building/pool/irrigation-
pump credit if any form of federal benefit is claimed on a federal tax return [101].
Montana simply halves its credit to 5% on the first $1,000, and 2.5% of the next $3,000 if
a federal credit similar in kind (though not necessarily in amount) is made available,
whether or not the federal credit is claimed [102]. Montana's deduction is unaffected,
since only grants (federal, state, or private) are excluded from the costs eligible for the
deduction.

2.3 EXCISE TAX INCENTIVES: SALES AND USE, TRANSACTION AND FRANCHISE
TAXES

Excise taxes are generally synonomous with privilege taxes [103], which include sales,
use, franchise, and transaction taxes. The sales tax is levied by state and local govern-
ments upon a purchase of, or on gross receipts from the sale of goods sold in-state. The
use and consumption tax applies to goods being transported or stored in-state and which
are not taxable via sales in the in-state chain of distribution. The franchise tax is
defined as a tax on the privilege of corporate existence in a state. The transaction tax is
closely related, and applies to the privilege of conducting business in the state [104].

Sales taxes are of particular importance because they are not often subject to the uni-
formity clauses present in most state constitutions [105], thus avoiding the constitutional
obstacles confronting property tax exemptions. Although large-scale solar technologies
may possibly be included in existing sales tax exemptions for building materials, utility
energy supplies, industrial plants, energy use in manufacturing, or retail sales of energy
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(e.g., natural gas and electricity), it is usually held that exemptions must be conferred in
plain terms [106]. The extent to which such exemptions apply is therefore unclear.
Further, sales taxes do not generally apply to services [107], so labor costs for transpor-
tatlon, installation, and remodeling are automatically not taxed. In contrast, property
and income taxes generally include such costs, so explicit exemptions, deductions, or
credits are required.

The amount of any excise tax exemption varies considerably with the tax structures of
the individual states. Such incentives are generally less substantial than the property,
income, and loan incentives. Their economic impact becomes more significant when
viewed in combination with the other incentives, especially when it is realized that
excise tax exemptions—like income tax credits, generally reduce front-end costs, while
most property tax incentives generally reduce constant costs. Noneconomic benefits of
such tax breaks include publicizing solar energy, and enhancing industry credibility.

Only eight states (Arizona, Connecticut, Georgia, Maine, Massachussetts, Michigan, New
Jersey, and Texas) have passed forms of excise tax exemptions. Except for Arizona and
Michigan, the other six states have also provided for some type of sales tax exemption.
Only Arizona and Michigan offer transaction or business activities tax exemptions.
Texas is the only state to exempt corporations from franchise privilege taxes. Use,
storage, and consumption tax exemptions are provided for in five of the eight states.
The salient characteristics of the excise tax exemptions are listed in Table 2-3. Unique
aspects and pertinent details of the laws of each state are discussed in the following
paragraphs.

Arizona's transaction privilege tax exemption [108] allows corporations to avoid this
tax. It applies to a wide variety of solar technologies and applications, including heat
storage and irrigation. The use tax exemption [109] on tangible personal property repeats
this same broad definition of "solar energy devices."

Connecticut offers a combination of sales-and use tax exemptions [110], which apply only
to solar "collectors" [111]. The state sales tax is currently 7%, and the exemption has
open duration.

Georgia passed one of the earliest sales tax exemptions in 1976. Georgia's measure
originally favored solar "purchasers," but was amended to apply to the owner of the
property to which the solar equipment is -attached. This provision ensures that Georgia
will not subsidize systems that could be installed out of stule, or that dealers of solar
energy devices would be exempt from sales taxes on every device purchased for resale.
To qualify, the owner must have his system certified and apply for a rebate [112].

Maine [113] passed a sales and use tax refund with its property tax exemption. Until
1983, the Office of Energy Resources will eertify "solar energy equipruent" upon applica-
tion. The applicant must include information on type of equipment, manufacturer, cost,
seller, and use as a prerequisite to this exemption.

Massachussetts restricts its sales exemption to retail sales of solar equipment for use in
an individual’s principal residence [114]. The system may be either primary or auxiliary.

Michigan offers a sales or use tax combination [115] similar to Maine's and
Connecticut's. The package has the longest statutorily determined duration (until 1985),
and was one of the earliest such measures (1976). Eligible passive designs must not be
similar to those found on unmodified (nonsolar) homes. Massachusetts has a similar

24



S=RA'@ TR-265

=7

Table 2-3. EXCISE TAXES

State

Ariz.

Conn.

Ga.

Laws
Chapter No.

42, 112

457

1030,1309

Year

77.78

77

76. 78

Codification
(Primary)

ARS§542-
1312.01(A)(9),
42-1409(B)(9)

CGSA §
12-412 (dd)

GACA §92-
3403a(c)
(2)(2.1)

Eligible System
SHACOB
Passive
Hot Water
Wind
PV/TE
Hydro
Pump/ Heat
Storage

Type Excise
Sales
Transaction
Franchise
Use

Eligible
Owner
Purchaser
Seller
Caorporation

Refund

Duration
Effective
Expires

1977
12/31/84

1977
open

1978
open

Eligible Use
Residential
(Principal)
Agricultural
Industrial
Commercial

iee
ol

(Ir

Apply
Certification

o0 00O o
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Table 2-3. EXCISE TAXES (concluded)
Me. Mass. Mich. N.J. Texas
542 989 132, 133 465 584
7 77 76 77 77
S 2 Tl .
MRS §36- ALMc64H ?gf ';'§5§5;'5‘5 N.LS.A. z:"l g;;\“
® ® ® ¢ ®
® ] { ] [ J ®
® ® ® ® | ]
o ® o L
L 4 ® ®
® ®
® [ J
® ®
o o L o ®
® {Retail) ®
® e
@ L ® @
® ®
[ ]
1977 1/30/78 5/27/76 7/1/78 8/29/77
1/1/83 open 1/1/88 open open
[ ] ® ® [ ]
®
o o o
I ® [ J
hd @ [
[ J
® o

! Excludes buildings owned by businesses in the solar resale business.
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qualification. The exemption suprisingly excludes equipment used on buildings that are
owned by corporations engaged in the resale of solar devices.

New Jersey provides a sales and use tax exemption [116] for solar devices or systems that
meet standards set by New Jersey's Department of Energy.

Texas is the only state offering a franchise tax exemption [117]. It applies to corpora-
tions engaged "exclusively" in the manufacture, sale, or installation of "solar energy
devices," which are broadly defined. The exclusive condition would seem to deny the
benefit to many large diversified corporations, although they would not be as substan-
tially affected by the break (which exempts a $55 minimum tax, or $4.25 per $1,000 of
gross proceeds).
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SECTION 3.0

LOAN AND GRANT PROGRAMS

3.1 INTRODUCTION

Loan incentives in the form of subsidized low interest loans and guaranteed or insured
loans have a great potential to reduce both front-end and life eycle costs of solar sys-
tems [118]. Low interest loans administered by private or government agencies and
financed by tax funds or tax-exempt revenue bonds can substantially cut long-term
financing costs associated with the more expensive solar technologies. Guaranteed or
insured loans can increase capital availability, allowing solar consumers to finance a
larger share of the purchase, thereby reducing the critical initial cost. Low interest
loans can more equitably benefit low income groups which are often charged higher
interest rates. This benefit may be partially offset, because when similar interest pay-
ments are deducted from taxes, the benefit is relatively greater for those persons in the
higher tax brackets.

3.2 STATE PROGRAMS

Eight states currently offer ten different loan or grant programs. With the exception of
Montana, all of the programs were enacted in 1977 or 1978. Important features of each
program are listed in Table 3-1; additional details and unique aspects are discussed in the
following paragraphs.

Alaska has established an alternative power resource revolving loan fund in its Depart-
ment of Commerce and Economic Development [119]. The loans are targeted for
development of means of energy production including "windmills, water, and solar power
devices." Thirty percent of purchase, construction, and installation costs may be
loaned. The Department is required to develop eligibility guidelines.

California's original loan program [120] is a demonstration program benefitting vietims of
disasters result in a state of emergency being declared on or after 1 July 77. The 1978
legislation [121] was a response to the Santa Barbara fire in the summer of 1977. A
$200,000 loan fund is administered by the Department of Housing and Community Devel-
opment for solar improvements to damaged property on the original site. The program
stresses solar water heaters, and seeks to generate data for the State Energy Resources
Conservation and Planning Department on the energy-saving potential of solar equip-
ment. Any tax credits available are assigned to reducing the loan balance. California
had earlier attempted to implement a more comprehensive program financing residential
installations of insulation and solar systems, to be administered by the State Energy
Resources Conservation Development Commission and the Housing Finance Authority
[122]. However, a $25 million bond proposal to finance the program was defeated in the
November 1976 election. _

California also has a purchase program for military veterans [123]. Under the 1978 act,
the market value limit of $43,000 on buildings purchased by the Department of Veterans'
Affairs for resale to veterans is raised to $48,000 when "solar energy heating devices or
equipment" are present as improvements in-the building.
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Table 3-1. LOAN AND GRANT PROGRAMS

State Alaska | California | California| Iowa
Year ° 1978 1978 1978 1978
Law
Chapter No. 29 1 1, 1243 1086
Health & .
Codification §§ 45.88. Safety §§ - Mil. & Vet. 1.C.
(Primary) 010-.040 41260-65, §§987.64- 92 §§220.1 -.12
50680-85
Loan (DEMO) o
Maximum $10,000 $2.000
Interest 8% max. 0
Fee 2%
Repayment 20 years 30 mos.
Grant L
Source & Type [Dept.Comm.Mtg .
Tax Fund [ J [ J ®
Bonds [ J
Private ® [
Insure
disaster Low/med.
Eligible opcn victiiing Veterans mcor:ne.
ipi (7/1/77 on) elderly.
Recipient disabled
Eligible Systems
SHACOB ® [ ] [ ] ®
Hot Water e [ e )
Wind ® .
PV [ ® [ ] ®
Rin/Hyvdro L
Heat Pump [ ]
Passive; Conservation ® [ ] ®
Building Res. Res., Ag. Res. Rehab.
Duration Program 1980 open open
Min. Energy Req.
Standards ) @ State
Key: Res. - Residential Ag. - Agricultural Fed. - Federal

Rehab. — Rehabilitation

Ind. - Industrial

30

Cert. - Certification
Mtg. - Mortgage
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Table 3-1. LOAN AND GRANT PROGRAMS (concluded)

Mass. Minn. | Montana | Oregon Oregon |Tennessee
1977 1977 1975 1977 1977 1978
28.73 401 548 315 732 884
ALM cl68 MSA 462A MRCA 84 ORS§ Const. Amend TCS §§13-
$35(10) .05(14-15) 7408 407(2) Uncodified 2303, 2316
[ ] ® [ J ®
$15.000 (bks) $3000
152000 add.(other)] Market value (add.)
Prevailing Varies Varies
Max. 10 yrs. 30 yrs. Varies
[ ]
® [ ]
. L
® utility
[]
- Low/med. Utility
Anvyone income: Loanee, war and/or Low or Mod.
Owners Vet Fund Designee _ Income
) ® o ]
L ® e ®
[ J ® [ ]
[ ] ®
®
L [ ] [ o
[ [ ] [ ] [ J
Ind. Res/
Res.. Rehab. Res Res. Res.. Ag.
e € “ €22 1 Res. Rehab
open open open 30 year'é open
109 b
Cert. Fed. ®
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Iowa has authorized its housing finance authority to make "property improvement loans"
for the improvement or rehabilitation of (1) housing deemed substandard in its structural,
plumbing, heating, cooling, or electrical systems; or (2) any housing to increase its
"energy efficiency" or to "finance solar or other renewable energy systems for use in that
housing" [124]. The state may condition the loan upon bringing the building into
compliance with the thermal efficiency standards in the state building code.

Massachusetts' loan provision [125] increases the maximum amounts and repayment
period for mortgage loans financed by private institutions other than banks, on the condi-
tion that at least $2,000 of the loan is for the purpose of financing the purchasing and
installation of a solar, wind-powered, or heat pump system. The maximum repayment
period for loans is extended to 10 years. Maximum amounts for qualifying solar loans are
increased to $7,000 for cooperative banks and trusts, and to $9,500 for credit unions. In
1978, Massachussetts authorized bank loans of up to $15,000 for purchase and installation
of solar, wind-powered, or heat pump systems [126].

Minnesota amended the specific powers of its Housing Finance Agency to allow grants
for repayment of loans, and to provide loans for rehabilitation of residential buildings
occupied by persons of low or moderate income, if one purpose of the loan is to
"accomplish energy conservation related improvements" [127]. This phrase is not statu-
torily defined, but a good argument can be made that it functionally includes solar
systems. A related bond measure raises $175,000 for rehabilitation loans in general
[128].

Since 1975, Montana has allowed electric or natural gas utilities to extend credit to
customers to pay for "installation of energy conservation materials in a dwelling" [129].
The customer can repay the debt through monthly bills, with a maximum interest charge
of 7% on the declining balance. The utility is reimbursed for the difference between 7%
and the prevailing interest rates on home improvement loans through a credit against its
license tax liability. An "energy conservation purpose" is defined as "reducing waste or
dissipation of energy, or reducing the amount of energy required to accomplish a given
quantity of work™ {130]. While this certainly applies to weatherization techniques like
insulation and storm windows, conceivably energy-efficient solar technologies or passive
methods could fit the latter part of the definition.

Oregon has enabled a recipient of a 30-year, $42,500 War Veteran's Loan to receive a
subsequent loan up to a maximum of $3,000 for the "purpose of installing an alternative
energy device for a home" [131]. The device must be certified for compliance with
standards authorized under the act which require the system to produce at least 10% of
the total energy consumption of the home. Oregon also passed a constitutional amend-
ment [132] that would put into effect a law [133] changing the limits on offering general
obligation bonds for state power development. The bonds would be available to-
individuals or electric utilities, alone or in combination, for undertaking "alternative
energy projects." Eligible projects include "conversion or development of .an energy
resource into a usable non-electric form of energy" [134].

Tennessee has empowered its Housing Development Agency to facilitate or to directly
make loans for energy saving improvements and solar hot water heaters to low and
moderate income persons and families in residential housing [135]. For insured residen-
tial rehabilitation construction loans, the costs are to be included in the loan only "if
feasible" [136]. Repayment schedules for loans to low or moderate income recipients are
intended to conform to savings reflected in their utility bills. Energy-conserving designs
are to be given "maximum consideration." Standards identifying reliable and efficient
solar hot water heaters are to be provided by the appropriate federal agency.
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3.3 NATIONAL ENERGY ACT

The National Energy Act has several provisions designed to stimulate private lending and
lessen the need for additional state loan programs [137]. In addition to $800 grants to
low income families and farmers for weatherization, loan insurance for energy conser-
ving improvements (including active or passive solar methods) will be available under
Title I of the National Housing Act. Limits on federal mortgage insurance are increased
209% where a building has solar equipment installed.

Another section of the Act authorizes the Government National Mortgage Association
(GNMA), under the direction of the Secretary of Energy, to purchase loans that are made
to-low and moderate income families for the installation of energy conserving improve-
ments in one- to four-family dwellings owned by such families. The loan cannot exceed
$2,500 and must have a repayment term of 5 to 15 years. The total amount of
outstanding loans the Secretary is authorized to purchase will be determined by appro-
priation acts, but shall not exceed $3 billion. The GNMA is further authorized to
purchase similar loans when the Secretary finds that insufficient credit for such loans is
available on a national basis. For these unsubsidized loans the amount appropriated
cannot exceed $2 billion [138].

A more simple and effective system could be devised by establishing a direct-loan
federal bank, whose loans would be unrelated to existing federal assistance programs.
Financing could derive from the subsidies enjoyed by other energy services or taxes, upon
removal of price controls.
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SECTION 4.0

STANDARDS AND WARRANTIES

There is a small body of state legislation authorizing or requiring solar standards apart
from standards related to the tax incentives previously considered; e.g., standard
compliance as an eligibility requirement for an income tax credit. In general, standards
apply directly to solar equipment, while the closely related building codes apply to
building characteristics that affect solar utilization. The major overlap between stan-
dards and codes occurs when the solar system is passive or structurally integrated into a
new building, in which case an energy conservation code could dictate the performance
standards necessary for the solar system.

Warranties are related to standards in that both warranties and standards are designed to
inform the purchaser of the existence, or absence, of qualities or characteristics of the
merchandise. But warranties are a seller's obligation, while standards are the state's
assurance to the consumer of the quality or performance of the product. Warranties may
also be required in association with performance standards or performance test certifica-
tion.

4.1 STANDARDS

4.1.1 Policy and Authority

The role of standards in commercialization of solar energy is almost as controversial as
the question of utility involvement. Consumers expect reliability, durability, and effi-
ciency from solar systems in order to insure that the systems will effectively generate
life-cycle savings.  Manufacturers face a proliferation of nonuniform standards;
compliance in design, testing, and certification can be an expensive proposition [139].
The problem is cumpuunded by uncertainties as té the potential scope of application,
since some statutes contain ambiguous definitions.

National regulatory schemes such as the Housing and Urban Development (HUD) Mini-
mum Properly Standards (MPS) for Solar Heating and Domestic Hot Water [140], and the
National Aeronauties and Space Administration (NASA) National Bureau of Standards
(NBS) Interim Performmunce Criteria [141] may facilitate national marketing. The MPS
apply to all housing constructed under HUD mortgage insurance and low-rent housing
programs. The Interim Performance Criteria are still provisional, apply only to federal
demonstration programs, and are to some degree insensitive to regional variations in
appropriate technology.

In addition to adoption of federal standards, state and local action has been limited—but
diverse. The result has been the creation of varying regulatory schemes that have
become the basis of consumer expectations, as well as market obstacles to solar manu-
facturers.

Legal challenges to state standards are increasingly likely as more national firms and
distributors enter the solar market and confront a multiplicity of state and local
standards. State and local standards may be attacked as an unconstitutional interference

with interstate commerce. But legislative findings of necessity for the protection of
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public health, safety, and public revenues, when coupled with Congressional acquiesence,
are given great weight by the courts. In such circumstances, courts are likely to presume
constitutionality. The solar industry would prefer to create national trade association
standards, instead of facing more state or federal regulations.

4.1.2 Types and Sources of Standards

There are three major types of standards: testing, materials, and performance. Testing
standards control the process of ascertaining compliance with materials and performance
standards. Materials standards specify certain types and qualities (such as durability) of
equipment components, and are likely to be complemented by building codes. Perfor-
mance standards address the operational characteristics of equipment in terms of
efficiency and output. They are the most realistic and functional standards, theoreti-
cally accommodating a wide variety of technologies.

Standards commonly have three sources: (1) equipment definitions in tax incentive

legislation, or de facto standards [142]; (2) explicit mandates in standard leglslatmn, and
(3) relevant sections of building codes.

4.1.3 State Standsrds

While it is difficult to distinguish certain standards from codes, the equipment/building
dichotomy provides a convenient distincétion. In the case of passive solar systems,
however, equipment is governed by standards; buildings by codes.

Apart from states that have passed tax incentive-related standards, only five states have
passed distinct "standard" legislation: Callforma, Connecticut, Florida, Minnesota, and
New Mexico [143].

California has authorized the State Energy Resources Conservation and Development
Commission to "develop and adopt, on or before November 1, 1978, in cooperation with
affected industry and consumer representatives, regulations governing equipment
associated with the collection, transfer, and storage and control of solar energy" [144].

The Commission is required to hold public hearings prior to rule making. Authorized
regulations may include minimum standards for testing, inspection, certification, sizing,
and installation of solar devices. Enforcement and compliance verification procedures
include accreditation of laboratories, certification, on-site inspections, submission of
test data, and prohibitions on the sale of solar devices that do not meet safety and dura-
bility requirements. The Commission must consider the costs and benefits of the
standards and regulations, and may not interfere with a system developed and installed
on private property. It will also develop designs for prototype passive houses for mass
market deployment. Federal standards are suggested as guidelines.

In contrast to the legislative specificity of the standards in the California statute,
Connecticut has delegated broad authority to its Commissioner of Planning and Energy
Policy [145]. The Commissioner's duties are "by regulations, to establish standards for
solar energy systems, including experimental systems, which offer practical alternatives
to the use of conventional energy with regard to current technologlcal feasibility and

the climate of this state." .
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Where there is no administrative history of rule making in a regulated area, the need for
specific legislative standards is especially important. The wide latitude that exists with’
regard to regulatory details could allow the Commissioner to adopt either material or
performance standards. Further, the words "practical alternative" could be interpreted
to have an economic as opposed to technical meaning, limiting the number of technolo-
gies susceptible to regulation. The condition of suitability to local climate could limit
the types of systems to be considered, or result in the adoption of standards that are
distinctly local, potentially impeding the flow of interstate commerce. Reference to
federal standards would minimize this problem.

Florida's Solar Energy Center was authorized by the Solar Energy Standards Act of 1976
to "develop standards for all solar energy systems manufactured or sold in the state"
[146]. The standards are designed to ensure that the systems represent a "high level of
quality of materials, workmanship, and design." Establishment of performance criteria is
also required.

The Center has adopted a Btu-output test for flat-plate collectors that is designed to be
compatible with national standards, while using the conditions of a Florida day as a
measure. Performance testing capabilities are developed within the c¢enter, which may
charge fees for the service. A unique statutory provision, also administratively adopted
in California, allows reciprocity in accepting results of tests conducted elsewhere, if the
criteria conform to Florida's. Finally, the Florida legislature amended the certification
procedure in 1978 to make certification and the display of certification labels mandatory
[1471.

Minnesota has authorized the Building Code Division of the Department of Administra-
tion to establish rules concerning "quality and performance standards" to be incorporated
into the state building code. The criteria are to be in "reasonable conformance" with the
Interim Performance Criteria of NASA and NBS. The Minnesota energy agency is to be
consulted prior to standards modification, which may occur after 1976, as new
technologies and materials become available. The standards are designed to "insure that
within the existing state of development, solar energy systems...are effective and repre-
sent a high quality of material, workmanship, design, and performance" [148]. In contrast
to Florida, the standards apply to systems "sold and installed" in-state, not just those sold
or manufactured in-state. Vendors need not display the result of quality standard
testing, but are required to inform a "bona fide potential purchaser" of such results.

New Mexico has delegated to the Regents of the state university the tasks of developing
"solar equipment performance standards for solar energy development," and "test[ing]
solar heating and cooling systems" [149]. This bare-bones mandate accompanied an
initial appropriation of $500,000, which will also be used for other solar promotional
activities. :

4.2 WARRANTIES

4.2.1 Sources and Definitions

Like standards, warranties serve to create and reinforce consumer -expectations as to
product reliability. By assuring consumer confidence in the solar industry, warranties
can stiminate market dcvclopment four solar products, provided that warranty costs are
not prohibitive.
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The term warranty generally refers to a seller's obligations to the purchaser with respect
to the quality of merchandise. Implied warranties for solar "goods" can exist, despite the
absence of an express warranty, in the majority of states adhering to the Uniform
Commercial Code (UCC). Warranties of fitness for a particular purpose [150}, or of
general merchantability [151] may be implied.

Express warranties are affirmations of fact that become part of the basis of the bargain
of purchase and sale. They arise by writing, promises, descriptions, or proferring samples
[152]. Express warranties are most often used to limit the seller's liability by serving as
replacements for broader implied warranties. The federal Magnuson-Moss Warranty Act
requires full disclosure of the extent of a seller's obligations under a written warranty
[153]. Unlike the UCC, violations under this Act are often resolved in nonjudicial
forums, increasing the practicality and ‘availability of a consumer's remedy. However,
the definition of a consumer under Magnuson-Moss includes only a buyer for personal,
family, or household use; a buyer for commercial applications is unprotected.

4.2.2 Programs and Policy

Warranty programs are in place in California (tax-related), in New York and under the
HUD Cyecle 4 Hot Water Initiative. But warranties have been criticized as too difficult
to enforce, too expensive to apply, and too burdensome for small companies seeking
market entry. Problems with installations are a major reason for poor performance of
solar energy systems, but warranties rarely cover installation. Moreover, solar energy
systems often have components made by several different manufacturers. Therefore, an

~owner of such a system which is malfunctioning must deal with numerous manufac-
turers. Enforcing a warranty under these conditions is extremely hard since it may not
always be clear which component is failing to perform. Proposals are being made to
establish a voluntary National Solar Warranty Insurance Program, which would establish
meaningful warranties and back them up in case the system vendor fails to live up to
their terms [154],

4.2.3 State Warranlicu

New York is the first and only statc to pass a Solar Energy Products Warranty Act
[155]. Recognizing the limitation of the Magnusui=Moss Act protcetions to non-
commercial users, the legislature declared that warrunty protections "should be made
available to all purchasers of solar energy products in this state, regardless of use."

The Act requires all solar purchases to be made in writing and signed by both parties. It
does not require that a warranty be provided, but the absence of a warranty must be
conspicuously noted. The main requirement provides that the contract shall contain a
projection of the minimum thermal performance characteristics of the system, and the
supplemental energy required.

The New York law is unlike a standard in that it does not require conformance to any
performance level, but rather publicizes the performance level achieved under the
mandatory testing procedures that will be preseribed by the Commissioner of Energy.
The tests are to rely on local conditions of mean solar radiation and ambient tempera-
tures, as listed in the HUD Intermediate Minimum Property Standards for Solar Heating
and Domestic Hot Water. System owners are authorized to bring suit for actual damages
under the Act, if the state attorney general has not commenced proceedings. Attorney's
fees are also recoverable under the Act.
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SECTION 5.0

BUILDING CODES

Building codes have been described as "barriers" and "burdens" upon innovative energy
technologies and conservation techniques by two leading studies of the subject [156]. As
with standards, a major problem is the diversity of codes. This nonuniformity stems
-primarily from local variation in code content, despite the existence of at least five
national building code organizations and statewide codes in several states. Local codes
that follow national trade group codes do not always (or quickly) reflect recent amend-
ments accomodating new technologies or policies.

Specific code provisions can impede installation of noncomplying solar systems. Where
codes are not directly applicable, local enforcing officials are left with wide discretion.
Even when codes are explicit or directly applicable, lack of familiarity with solar sys-
tems by code officials can cause misinterpretation or overprotection of perceived local
customs and property values. Yet, codes can be a positive factor in solar commercializa-
tion, particularly when provisions facilitate access to sunlight or retrofitability of
houses.

Across the country, code officials are confronting relatively new solar energy applica-
tions on an administrative level. Not many state legislatures have yet addressed the
issue with regard to publicly owned buildings. The major state emphasis has been on
adoption of statewide energy conservation codes in response to federal legislation. Such
codes infrequently apply to active systems for solar heating and cooling of buildings. The
indirect effect of these conservation codes, especially upon passive design and technolo-
gies, is a complex subject beyond the scope of this paper, with the exception of one
example (Utah) discussed in Segment 5.4. Otherwise, conservation codes are included
only where solar energy is explicitly referred to.

5.1 ACCESS

In 1976, California passed a law that allows any city or county to require that new resi-
dential buildings subject to the state housing laws be "constructed in a manner permitting
installation of solar heating, including, but not limited to, a roof pitch and directional
alignment suitable for retrofitting" with solar devices [157]. Normally, California cities
and counties are required to adhere to the regulations of the Commission of Housing and
Development, which in turn rely on a private uniform code. San Diego County has
recently passed an ordinance, over construction industry objection, requiring southern
roof  aspects on new homes [158]. Local freedom exists as to the choice of range of
permissible roof pitches and alignments, so long as efficiency of collection is maximized.

5.2 RETROFITABILITY

In contrast to the California approach stressing the potential access to sunlight, Florida
has facilitated mechanical retrofitability by requiring plumbing hookups in new residen-
tial construction for solar hot water equipment. The provisions are mandatory, as
opposed to the California local option. This is perhaps due to the less radical effect of
plumbing retrofitability on aesthetics and zoning height limits. The 1974 Florida law
applies only to new single-family buildings and prohibits their construction if the
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plumbing design does not include "the provision of readily accessible piping to allow for
pipe fittings that will allow easy future connection into the system of solar water heating
equipment." The legislative intent was to "minimize the cost of rearranging plumbing
should solar water heaters be added to buildings" [159]. An administrative interpretation
now requires that a common "T" pipe be accessible from the inlet water pipe of the
conventional water heater.

5.3 ENCOURAGEMENT

Nevada has authorized energy conservation standards that apply to all buildings in the
state. The Public Works Board was directed to establish provisions for granting "design
and construction allowances to the extent solar, geothermal, wind or other nondepletable
energy sources are used to supply all or a part of the energy requirements ot a public or
private building" [160]. Conservation standards governing space heating, ventilation,
airconditioning of buildings, and water heating were to be established by 1 Jan 78.
Buildings erected after 1 July 78 are subject to the new standards, which must be incor-
porated into the building codes of any city or county. Cities and counties are authorized
to adopt more stringent standards. '

5.4 CONSERVATION

In Utah, the 1976 legislature required the State Building Board to adopt an energy con-
servation construction code to promote the use of "energy systems that will provide
satisfactory effects with less energy, with alternative energy sources, and with reason-
able costs" [161]. In the following year, an amendment extended the scope of application
of the standards to "any buildings requiring a building permit from any political
subdivision," as well as to state education facilities or state-owned buildings [162]. These
energy conservation construction provisions will indirectly affect solar energy
development.
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SECTION 6.0

ACCESS TO SUNLIGHT

6.1 THE PROBLEM

Whenever a solar device or system is planned or installed, the owner confronts the
problem of ensuring access to sunlight. Direct access to solar radiation is at least as
essential to proper performance as design, materials, installation, or maintenance.
Access is reflected in many factors affecting the desirability and suitability of solar
applications. Life-cycle cost-benefit analysis is predicated upon effective use over a
substantial period of time. Tax benefits are occasionally conditioned upon actual use or
minimum energy requirements (see Tables 2-1 and 2-2). Capital availability for financing
solar home mortgages or loans could be constricted due to lender/insuror uncertainty as
to the estimated payback period and total energy savings achieved as reflected in the
ultimate market value of the house. Even partial diminution of access to sunlight caused
by growing vegetation or new buildings could adversely affect operation of or plans for a
solar system.

The potential severity of the access problem varies with both the local density of devel-
opment and with the specific technology. Densely developed areas hold the largest
number of potential land-use conflicts, because most solar applications will be rooftop
retrofits amid buildings of various heights in zoning areas allowing future high-rise
construction. However, the immediate magnitude of the problem in such areas is very
small due to the smaller number of actual solar applications.

In less-dense suburban/residential areas, potential shading problems are not as likely to
be encountered because of the historical effect of restrictive height and set-back zoning
restrictions. Vegetation problems are likely to be more severe in low density areas.
Wind energy systems requiring horizontal easements for wind corridors present a
different set of access issues due to directional variation and other factors, and are well-
discussed in the Mayo study [163].

In both high and low density situations, the potential access problem for solar thermal
applications will be minimized if the technology is relatively mobile and less consumptive
of surface area. Side-yard solar hot water heaters may give rise to fewer access disputes
compared to larger stationary active or passive systems. More efficient collector sys-
tems and passive designs can cut the total surface area or profile required for the same
energy output. ’

Newly designed buildings with integrated solar systems present an opportunity to avoid
shading problems by proper location, assistance from. zoning laws, and solar "building
envelope" codes. Existing buildings in areas subject to infilling are most vulnerable to
sunlight interruption. There is very little empirical information available as to the
magnitude of the shading problem. Several aerial surveys indicate that actual shading
problems are not very great in Colorado Springs, Colorado (low density) and Long Island,
New York (medium-high density), although in the latter case, half of the buildings were
unsuitable for retrofit with rooftop solar hot water heaters due to structural or other
problems [164].

The access problem, then, is a long-term one. It has little immediate significance in the
context of overall interference with energy consumption, because the present use of
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solar energy is relatively small. However, the potential problem is large and almost
universal due to the diagonal nature of sunshine across traditionally vertical property
boundary dimensions [165]. As dependence on solar energy increases, interference with
solar access could be devastating to planning, economics, or even comfortable survival.
The severity of the problem where it does exist, coupled with a certain theoretical
complexity and appeal, accounts for the excessive numbers of law review commentaries
devoted solely to solar access problems.

6.2 AVAILABLE REMEDIES

The common law in America affords little protection from supply interruption for an
existing solar application. American property law generally rejects the English Doctrine
of Ancient Lights, which only allowed continued access to enough indirect light to illumi-
nate an interior living area, Most jurisdictions have followed the famous Fontaincbleau
case [166] in finding this doctrine ill-suited to the growth-oriented economy and lower
population density of America. Similarly, "prescriptive easements" to light and air are
not generally accepted in the United States, although occasionally a prescriptive scenic
easement is allowed [167].

A third possible remedy for obstructed access to sunlight or wind is available in the law
of nuisance. To prove "private" nuisance, one must generally show a continuous and
substantial invasion of an interest in land of a nature that would be labeled "unreason-
able" by community standards. Irreparable damage must also be evident, and the
hardship imposed by the nuisance must be greater than the hardship that would be
imposed by enjoining the defendant's nuisance. Moreover, an injunction forbidding
further interference is unavailable in many jurisdictions, which rely on monetary
damages as a remedy. The private nuisance approach to preventing interference with
access to sunlight was rejected in Fontainebleau and in several analogous radio and TV-
wave interference cases [168].

A "public" nuisance arises from interference with general community-wide interests.
California has already acted by declaring shading of solar collectors to be a public
nuisance [169]. A private suit asserting a public nuisance arising from blocked sunlight
would be difficult to maintain unless the actual injury is widespread and the obstruction
is not authorized by zoning regulations. Most legal authors seem pessimistic about the
viability of nuisance actions, according to a survey by the Environmental Law Institute
[170]. Of course, legislation declaring that interference with sunlight falling on solar
collectors is a public nuisance, is an obvious possibility that could be cansidered as a
valid exercise of the police power for the protection of public health, safety, and
welfare, if retroactive application was prevented.

'T'hus, continued access to sunlight for an owner of a solar system will necessarily depend
upon explicit private contractual agreements or new forms of statutory protection.
Traditionally, landowners have negotiated easements or restrictive covenants with
neighbors for a variety of purposes, including placement of utility lines and protection of
scenic views. Easements and covenants are often created by a developer for the benefit
of each lot prior to subdivision and sale. Solar easements or covenants are similarly
capable of private creation and enforcement.

There are important problems associated with easements and covenants, however. They

can be prohibitively expensive in the case of airspace in high rise areas where develop-
ment is still possible. Leasing the easement for shorter periods may then become a cost-
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effective alternative. Easements are considered to be encumbrances on land titles,
conceivably reducing the market value of the burdened land and restricting the transfer-
ability of title or freedom of alienation of future owners. And of course, the problem of
the unreasonable holdout may always arise.

Similarly, restrictive covenants and housing associations function like private zoning
laws, and can potentially be used to defeat proposed solar applications on aesthetic
grounds. However, the first case contesting an aesthetic covenant's negative application
to a solar system has just resulted in the demise of the covenant as being antagonistic to
public policy. This California case may have a significant impact upon future contro-.
versies in this area [171]. Even if covenants favored solar access and included rights to
sunshine flowing across the property of each southern neighbor, the southernmost
resident in the association might still be left unprotected.

6.3 THE LEGISLATIVE RESPONSE

‘State legislation regarding solar access has been primarily concerned with regulating the
creation and recording of private voluntary easements and covenants. To date, twelve
states have passed laws governing the content and recording of solar easements:
Colorado, California, Florida, Georgia, Idaho, Illinois, Kansas, Maryland, Minnesota, New
Jersey, North Dakota, and Virginia. Criticism of these laws has centered on the idea
that they are premature due to the absence of widespread solar utilization, and/or
unnecessary, because private easements for access to sunlight could be voluntarily
created regardless of the existence of such laws. Proponents argue that the legislative
recognition of easements will (1) facilitate private enforcement, (2) provide a more
uniform system of conveyancing and recording that lessens any adverse effects upon title
or marketability, and (3) cause the parties to deliberate more fully the details and conse-
quences of such transactions.

Four states (Connecticut, Minnesota, Oregon, and California) have passed laws incorpora-
ting solar considerations into zoning and land-use planning processes. Public zoning and
land-use planning, coupled with proper orientation of the structure or appropriate place-
ment of collectors, is a very promising means of guaranteeing solar access for newly-
built structures in the future, but will have little effect upon existing buildings.
California's nuisance law, discussed in Segment 6.3.4, is in effect a land-use planning
device.

Finally, New Mexico has passed a controversial law declaring access to solar energy to be
a property right that is henceforth governed by the principle of prior appropriation. The
18 various laws relating to access will be discussed and compared in detail in the
following segments.

6.3.1 Easements

Colorado passed the first law governing solar easements in 1975 [172]. The law requires
that the easement be created in writing (to satisfy the statute of frauds), and be subject
to the same conveyancing and recording requirements as other easements [173]. The
minimum contents of the writing that creates the easement are: (1) vertical and hori-
zontal angles, expressed in degrees, at which the solar easement extends over the real
property subject to the easement; (2) any terms or conditions of grant or termination;
anfl (3) provisions for compensation of the owner of the benefited property in the event
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of interference with the enjoyment of the easement, or for compensation of the owner of
the burdened land for maintaining the easement.

The Colorado statute is a prototype law, serving as a model for many of the other laws
considered below. Even though the law requires that the easement include the vertical
and horizontal angles of the solar easement, there is no agreement on the point from
which the easement angles are to be measured, which is important in the case of movable
collectors where the angle of collection can be changed.

A general rule for proper collector tilt (vertical angle) is that it should equal the site
latitude plus or minus 10°. Collectors should be oriented (horizontal angle) at true south,
plus or minus 20°. :

California passed a comprehensive Solar Rights Act in late 1978, which recognized solar
easements as "the right of receiving sunlight upon or over land" [174]. Minimum provi-
sions for a valid easement include a description of the dimensians of the easement in
"measureable terms." This can be by angular degrees, as Colorado's statute requires, or
by times of day during which the collector is to be unshaded, or both. Another require-
ment is specification of restrictions placed on vegetation or structures that might
interfere with sunlight. The vegetation provision is reinforced by the Shade Tree Control
Act, which is discussed in the following paragraphs. Solar energy systems for which
easements may be created include active solar heating and cooling (SHAC) systems and
passive structural design features which have a useful life of at least three years.

Florida's 1978 law establishing mandatory solar equipment standards also provided for the
creation of solar easements and remedies for interference with them as part of the
general real property law [175]. In addition, Florida requires a description of (1) the
properties involved, (2) the existing boundaries and setbacks required by zoning, and (3)
the point from which the angles are to be measured. The law was effective beginning 1
Oct 78, and applies to structures on which building commenced after that date.

Georgia passed a Solar Easement Act of 1978, which included a declaration encouraging
solar energy that should be useful in judicial recognition of a legislative policy facilita-
ting valid solar easements [176]. It requires at minimum that the easement documents
include a "definite and certain description of the airspace affected by such easement,"
but does not provide a standard type of measurement. The only other boiler plate is a
listing of terms of easement grant or termination.

Idaho also passed a solar easement law in 1978 [177]. It is virtually identical to the
Colorado law except that it adds a section governing transfers of easements, which
states that the easement "shall be presumed to be attached to the land on which it was
first created, and shall be deemed to pass with the property when title is transferred."” In
property law parlance the easement is thus considered to be appurtenant to the servient
estate, with the burden "running with the land,”" so that a future inheritor or grantee is
assured of the continued existence of the easement.

It is questionable whether this provision should be a requirement. Even if it were not
required by Idaho law, the parties could still agree to a long-term solar easement, but
they would also have the choice of not encumbering the land on a long-term basis. Most
easement owners probably should seek a long-term guarantee that extends over the life
of the solar system or structure, but they may wish to negotiate separately with a future
owner, perhaps at a lower price.
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Ilinois has taken an indirect and cumbersome approach to recognizing and regulating
"solar skyspace easements." In the Comprehensive Solar Energy Act of 1977, Nlinois
accomplished its regulatory purpose merely by defining the content of a solar skyspace
easement, without indicating whether the easements are subject to conveyancing laws,
tax credits, or exemptions [178].

First, such an easement is stated to be part of a solar energy system, which includes "any
legal, financial, or institutional orders, certificates, or mechanisms, including easements,
leases, and agreements, required to ensure continued access to solar energy, its source,
or its use..."[179]. "Solar skyspace" is defined as "the maximum three-dimensional
space extending from a solar energy collector to all positions of the sun necessary for
efficient use of the collector" [180]. The solar skyspace is divided into heating and
cooling categories: "heating" skyspace means the maximum three-dimensional space
extending from a solar energy collector to all positions of the sun between 9 a.m. and 3
p.m. Local Apparent Time from September 22 through March 22 of each year; cooling
skyspace only encompasses the hours from 8 a.m. to 4 p.m. between March 23 and
September 21. It may be questioned whether some heating might not be needed during
the statutory cooling period and vice versa due to common climatic fluctuations. Under
the Illinois arrangement, water heaters, tracking collectors, and solar greenhouses, which
can use sunlight at hours other than those indicated, are not adequately provided for.
The reference to Local Apparent Time is useful, however, where Daylight Savings Time
is relied upon.

Finally, the statute defines an Illinois "solar skyspace easement" as:

a right, whether or not stated in the form of a restriction, easement,
covenant, or condition, in any deed, will or other. instrument executed by or
on behalf of any owner of land or solar skyspace or in any order of taking,
appropriate to protect the solar skyspace of a solar collector at a particu-
larly described location to forbid or limit any or all of the following where
detrimental to access to solar energy: (a) structures on or above ground;
(b) vegetation on or above the ground; or (c) other activity. [181]

The statute also requires specification in three-dimensional terms of the skyspace in
which all obstructions are prohibited, and requires statement of any performance criteria
for adequate collection at the particular location [182].

Just what constitutes an "order of taking" within the meaning of this law is unclear; is it
an order pursuant to the power of eminent domain? A notable omission is failure to
require the inclusion of specific conditions upon which the easement is to be granted or
terminated. A further provision of the law requires the Energy Resources Commission to
study "solar skyspace protection" [183].

Kansas has passed a law providing for the creation, recording, and content of solar ease-
ments that is quite similar in form to the prototype Colorado version [184]. The legisla-
tive history of the bill indicates that compensation provisions in the event of
interference were considered but rejected, and that efforts failed to make the recording
provision optional instead of mandatory [185].

Maryland considered but rejected the conventional approach of specification of the
‘contents of a solar easement. Instead it passed a law in 1977 that simply designated the
"reservation of exposure of solar energy devices" as a valid purpose of any restriction
(easement, covenant, condition, ete.) on the use of land or water [186]. This concise
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language (exposure of a device) is identical to that used in the Colorado and Kansas
statutes. Many passive solar applications that do not involve "devices" are left
uncovered by the act.

Minnesota included a comprehensive section on solar energy in a 1978 law affecting most
types of energy [187]. Solar easements are defined as a "right" in any form, expressed in
any type of legal instrument, obtained for the purpose of "ensuring adequate exposure of
a solar energy system...." Recording and conveyancing laws are made applicable. An
interesting variation is that the easement is permanent for both the properties burdened
and benefitted, except when conditions of termination are expressly included in the
document.,

Minimal contents include a very flexible description of the easement, either in (1) tradi-
tional angles, (2) other methods of defining the three-dimensional space burdened, or (3)
the place and times of day in which an obstruetion to direct sunlight is prohlblted or
limited. Other provisions require inclusion of any terms of grant, termination, or
compensation after obstruction or maintenance efforts. This law is the only one to
explicitly allow the restriction to be enforced by injunctions, although this may not be of
major significance since traditionally all easements have been enforced in equity.
Another unique and beneficial provision is that depreciation caused by the burden of a
solar easement may be reflected in reduced valuation and property taxes, but not appre-
ciation to the dominant estate.

New Jersey passed a solar easement statute in 1978 which recognizes solar easements,
and subjects them to the same legal requirements as other easements. The statute is
typical of the Colorado-type laws in the descriptive information it requires [188].

North Dakota has adopted the Colorado approach virtually verbatim [189]. One
difference, laudable for the sake of statutory clarity and grammatical completeness, is
the inclusion of the following direct object: "exposure of a solar energy device to the
direct rays of the sun."” This is consistent with North Dakota's definition of solar energy
devices, which does not include wind or water technologies.

Virginia also has followed the Colorado approach in its entirety [190]. In the legislative
findings and intent section, which is lengthier than the easement section, the legislature
expressed its desire to give "le%al standing to solar easement agreements for the purpose
of guaranteeing the exposure of solar energy equipment. . .to incident sunlight during the
entire year." This encouragement of year-long access contrasts markedly with Illinois'
semi-yearly approach.

6.3.2 Covenants

Restrictive covenants that cause an increase in the cost of a solar system, a decrease in
its efficiency, or that preclude solar systems have been made unenforceable by the
California legislature [191]. The statute declares all covenants, restrictions, or condi-
tions in any deed, contract or security affecting the transfer or sale of, or any interest
in, real property which "effectively prohibits or restricts the installation or use of a solar
energy system” to be void. An exception is provided for "reasonable restrictions" which
do not give rise to such barriers. The range of permissible restrictions is thus highly
limited. Although retroactive applicability may seem a significant infringement upon
private contractual freedom, and arguably a deprivation of property without "due
process," it remains to be seen whether marketability of houses proximate to solar
systems actually declines under this law.
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6.3.3 Planning and Zoning

Planning and zoning for solar access can work as a reinforcement to or substitute for
express voluntary private agreements such as easements or covenants. Particularly in
areas of new development, traditional zoning tools can ensure proper height and setback
limitations and ecan mandate the use of restrictive covenants to adequately protect
individual solar or wind access rights. Assessment of solar energy impacts could be
required of all applicants for zoning variances, building construction, or remodeling
permits.

Because many future solar applications will be in new buildings due to the large potential
for passive design, conservation, and life-cycle costing, solar-conscious zoning and land-
use planning are particularly important for growing states and localities. This promises
to be a burgeoning area of solar law. The importance of solar energy in the context of
zoning and planning laws is not yet reflected in the legislative activity by the states; only
four states have addressed the issue, in contrast to the 12 which have confirmed and
regulated the right to create private easements, covenants, or other agreements. Zoning
and planning law changes are inherently more pervasive, destabilizing, and unpredictable
in actual impact than are easement laws. The potential for zoning mistakes is as large as
the promise of enlightened zoning. Knowledgeable legal scholars have thus prudently
suggested that a "sharp scrutiny” be given to all such proposed solar access laws [192].

Connecticut passed a law in May 1978, allowing planning and zoning bodies to adopt
regulations encouraging the use of solar energy and energy-efficient patterns of
development [193]. This local prerogative approach is consistent with the local option
property tax incentive authorized by the state. Authorized ways of implementing the
state's pro-solar policy are merely listed in the following general categories: municipal
zoning regulations; Planned Unit Developments (PUDs) and Transferable Development
Rights (TDRs); local master development plans; subdivisions; and regional comprehensive
plans.

Minnesota combined its 1978 property tax and solar easement provisions with planning
and zoning legislation [194]. Paralleling the Connecticut approach, but in a more author-
itative and detailed manner, the comprehensive law independently addresses each of the
same planning devices as Connecticut, plus several others.

Local zoning boards in Minnesota are authorized to establish distriets for the "protection
and encouragement of access to direct sunlight for solar energy systems." Boards of
adjustment may consider inability to use solar energy systems a hardship in the granting
of variances. The zoning bodies are authorized to use traditional land-use controls
(height, setback, bulk, size, lot percentage regulations, etc.) for the purpose of assuring
"access to direct sunlight.”

Subdivision regulations arc allowed to serve the purpose of "protecting and assuring (sic)
access to sunlight," and to use all of the previously mentioned land-use controls, plus
restrictive covenants, to achicve that end. Regiunal planning ¢ommissions are to address
‘the access issue in comprehensive development planning. The actual plans may include
"methods for protection and assuring access to direct sunlight." Local land-use plans
must include an "element for protection and development of access."

Oregon was the first state to comprehensively address solar access in the context of

planning and zoning laws. The 1975 statute adds "incident solar energy and utilization"
to the mandatory considerations required for all comprehensive plans, zoning, and sub-
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division ordinances and regulations [195]. County planning commissions may recommend
to county governing bodies ordinances "protecting and assuring access to incident solar
energy," including height and setback limits. City planning commissions are authorized
to suggest plans including "appropriate public incentives for overall energy conserva-
tion." City councils are granted authority to regulate setbacks, a power they did not
expressly possess before. The setback regulations "may also consider site slope and tree
cover, with regard to solar exposure."

A further proviso provides that "the council shall not unreasonably testriet construction
where site slope and tree cover make incident solar energy collection unfeasible, except
an existing solar structure's sun plane shall not be substantially impaired." This section
commendably recognizes that natural conditions (slope and vegetation) can influence the
proper placement of a solar structure, which in turn could cause violation of height,
setback, or bulk controls. Where it is simply not feasible for a new building to be
oriented for solar energy, solar-inspired zoning controls may be inapplicable. But, the
new building may not infringe on a northern neighbor's solar aceess even if it will not be
benefited by or oriented in accord with the zoning controls. Such infringement could
otherwise easily oceur on a north sloping hill. The force of this consideration is empha-
sized by a last provision, to the effect that "the powers given in this section shall be
exercised so as to preserve constitutional rights," presumably a reference to property
rights which may be infringed or "taken" when zoning operates in a diseriminatory or
confiscatory manner.

California also addressed planning and zoning concerns in its Solar Rights Act of 1978
[196]. Subdivision design must now reflect future passive or natural heating or cooling
opportunities on required maps. Examples include allowance for southern exposure, or
lot configurations that can exploit shade and prevailing breezes. Local climate, contour,
and lot configurations are factors to be considered. Limitations on the subdivision design
begin with feasibility, defined to include successful accomplishment in a timely manner
taking into account economic, environmental, social, and technological factors. Other
limitations include the proviso-that the design not cause a reduction in allowable densi-
ties or building area. Conversion of buildings to condominiums s exempted from the
law's application.

A unique provision in the California law allows loealities lo require, as a eondition of
approval of a subdivision design, the "dedication" of solar easements for each lot by the
lot to the south. The developer has always had this option under common law, and could
achieve the same result by ereating solar covenants beforc sale. The locality eould also
reach this end by proper zoning of subdivisions. Since the "dedicator" may not also be
required to install solar systems, this provision appears anticipatory. Yot the actual cost
to the developers of such a preliminary action will probably be less than the aggregate
cost of individual transactions creating easements.

6.3.4 Public Nuisance

A legislative declaration of certain types of interference with solar access as a public
nuisance is a viable solution to many access problems. California has taken the initiative
in this area by dealing with one aspect of the problem, that of shade control [197].
Recognizing that shade trees and shrubs can have beneficial effects upon energy conser-
vation, the law nonetheless provides for protection of existing solar collectors from new
or subsequent shading of more than 10% of its absorption surface area between 10 a.m.
and 2 p.m. The law applies to active or passive collectors, and to thermal or electrical
applications.
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The protected collector must be located over 5 ft from the property boundary, and must
be elevated by 10 ft, although lowering is permitted if the setback is correspondingly
increased 3 times. In other words, a ground-level collector must be (3 x 10 + 5)ft, or at
least 35 ft from the neighbor's land. More significantly, a county or city can opt out of
the state's statutory jurisdiction. After 30 days notice of a complaint, the prosecutor is
required to enforce the act, which provides that separate violations for each day of
illegal shading are punishable by a fine of up to $500. Defendants can include the owner,
lessee, or other person maintaining the tree. A remarkable provision allows someone who
plans a "passive or natural system," which presumably incorporates shade trees, to seek a
special exemption in court. Why the exception should be judicially granted is unclear.
Also, trees grown as commercial crops and trees planted as replacements for previously
existing trees are exempt. The court would assert its equitable power to grant an excep-
tion only upon a showing that the tree would provide a "greater net energy savings than
the active system" to be impacted.

The California measure is a laudable attempt to ensure real energy savings instead of
merely promoting the latest technology. There are fears that public nuisance measures
won't be effective unless applied retroactively, which would upset private planning. Yet
the small number of existing solar installations indicates that this concern may be insig-
nificant at present, whatever its long-term effects. One criticism is that this period of
immunity should be longer for previously growing trees. However, this possible loss of
future growth must be balanced against the reliance on future access by the collector
owner and the financial and energy investment represented in the system. Another
potential problem is the rigidity of the setback requirement, which may be unrealistic
for collectors situated on land with steep slopes.

6.3.5 Solar Rights by Analogy to Water Law

New Mexico's novel approach to solar access [198], based on an analogy to western water
law [199], declares property rights in sunlight that may be appropriated on a first-come,
first-served basis. The Solar Rights Act defines the property right as "an unobstructed
line-of-sight path from a solar collector to the sun, which permits radiation from the sun
to impinge directly on the solar collector." Disputes are to be resolved by applying the
water law concepts of beneficial use and prior appropriation.

Beneficial use is declared the "measure and the limit" of the solar right, which may vary
seasonally. The solar right is created by the intent to appropriate actual use of sunlight,
and "priority in time shall have the better right" in disputes. The state and political
subdivisions may further declare the right if a proposed collector site is blocked from the
sun.

The statute is clearly controversial, and has been criticized by some legal scholars [200]
as unconstitutional, impractical, and containing inconsistent and unnecessary provisions
based on fallacious assumptions concerning water law. These weighty objections will be
explained briefly. First, the permit system might become unmanageable if too many
landowners applied, especially if conditional decrees pending future beneficial use were
granted (as is possible in the water laws). But similar eriticisms may apply to programs
of state certification of solar devices or tax exemptions requiring individual application.

Second, the Act may be inconsistent. It purports to promote the use of solar energy

primarily for economic benefits, when the practical result of the Aect could be inter-
preted to allow, for example, a small collector at the base of a north-facing hill to block
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a large and valuable construction project to the south along the top of the hill. The easy
answer is that the solar right could then be purchased, though possibly at an exorbitant
price, assuming that the solar right owner chooses to sell.

Third, a resultant drop in the values of "up-sun" (ef. upstream) lands might violate the
due process and equal protection clauses of the United States Constitution. The scheme
could be construed as a taking without compensation instead of a valid regulation, if the
diminution in value is great enough, and if alternative uses are nonexistent. Fourth, the
provision protecting "existing" solar rights from the impact of the Act appears
unnecessary, for a situation where one collector would shade another collector on
separate land is virtually nonexistant.

Why distinguish between citizens on the basis of prior appropriation when sunlight is not
that scarce? Unless conditional decrees for future use are granted, a premature rush to
erect collectors of any type, or strucliires that are designed to preempl an easement
might ensue. Finally, the choice of water law analogies is based on the renewability of
sun and water. However, the entire existence and need for the prior appropriation water
system is based on scarcity of water and diversion (eonsumption). The riparian rights
model which compares the reasonableness of competing uses might be a more cost-
effective system in the case of solar rights.

In effect, the New Mexico system recognizes a solar easement based on prior, though
possibly short-lived use of sunlight, thus going far beyond the period for prescriptive
~ easements (10-20 yrs) and the Doctrine of Ancient Lights, both of which have been
rejected in most states. An instant or even prospective right to light is purportedly
created. In the time required to properly assess the administration of the system, a
court case testing the constitutionality of the statute will probably be brought by a pre-
empted developer. Even if the statute survives such a test, it is evident, in the words of
the authors of the Environmental Law Institute (ELI) study, "a simpler, more certain, and
more equitable approach is necessary" [201]. .
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SECTION 7.0

UTILITIES

The relationship between utilities and use of solar technology presents complex and
controversial issues which will only be outlined below. Three major issues are public
utility commission (PUC) jurisdiction, utility activity, and diseriminatory rate making.
Only seven states have directly legislated in this area, though PUCs are confronting
similar issues in rule-making proceedings at a less conspicuous but more widespread
level. The most significant single event in this area has been the passage of the National
Energy Act.

7.1 PUC JURISDICTION

The issue of PUC jurisdiction concerns the propriety and extent of state regulation of
solar energy technologies. Industrial and decentralized community solar installations
often involve sharing or selling of power. If an apartment building has a shared solar
system, is the building owner a "utility" impressed with a "public interest"? Should such
applications be controlled by PUC licensing, a process that involves lengthy hearings on
site selection, rate making, and territorial jurisdiction?

Hawaii has decided generally to exempt from PUC jurisdiction and regulation facilities
which produce, transmit, or furnish power produced primarily from "non-fossil fuel
sources for its internal uses," although excess power must be purchased by local utilities,
at rates to be arbitrated by the PUC—if necessary [202]. The Hawaii legislature
expressly intended to aid the state's sizeable sugar industry by allowing it to burn its
waste product (bagasse) in an unrestricted manner. By allowing unrestricted competition
in power production for the sugar industry, the evolution of bioconversion technology
may be hastened. :

California passed a 1978 law establishing the basis of PUC regulation of public utilities’
involvement with solar energy development [203]. The legislative purpose was to "ensure
that the solar energy industry develops in a manner which is competitive and free from
the potential dominance of regulated electrical and gas corporations." Utilities are
required to apply for permission to "manufacture, lease, sell, or otherwise own or control
any solar energy system" not used for experimental or demonstration purposes. Authori-
zation is expressly contingent upon a PUC finding that competition and growth in the
solar energy industry will not thereby be restricted, and that development and use of
solar in the state will be accelerated by the program.

7.2 UTILITY ACTIVITY

The range of possible utility involvement with solar energy is the subject of intense
debate. Some see solar energy as a means of gaining independence from utilities, and
resist utility involvement. Others welcome utility participation in solar development.
This question is the direct subject of legislation in five states. Arkansas has authorized
its PUC to allow utilities to invest in, service, and charge for energy conservation
programs that are defined to include solar energy [204]. Among the eligible technologies
are "wind power, geothermal energy, biomass conversion, or the energy available from
municipal, silvicultural, or agricultural wastes."
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Illinois has also allowed existing utilities to participate in fostering the use of solar
energy [205]. The "funding and provision" of solar systems has been declared to be a
"valid service and purpose"” of a utility within its service area, with the proviso that these
activities shall not constitute a monopoly.

Montana has chosen to go beyond mere authorization of utility involvement, and has
provided positive incentives for direct activity [206]. The law now permits utilities to
extend credit to customers for solar installations in return for compensating increases in
service charges and new credits on the utility license tax [207].

California has also provided some incentive for utility investment in renewable energy
sources [208]. A 1976 law allows the PUC to authorize rates of return of 0.5% higher
than normal for investments in solar, geothermal, and hydroelectric resources. The
renewable energy resource must have a lower cost per unit of energy over the system's
life than do conventional sources.

Kansas allows a similar rate-making incentive to encourage investment in solar, geo-
thermal, wind, or biomass energy technologies [209]. The rates can be increased from
0.5-2%, but only for applications for commercial purposes.

7.3 DISCRIMINATORY RATES

Arkansas, California, and Montana justify utility involvement on the theory that long-
term growth of peak capacity requirements and demand load can be attenuated by
promotion of solar and conservation technologies, reducing long-term capital costs and
rate increases. However, fears have been expressed by the utility industry that intermit-
tent use of backup electrical energy by solar users may occur at cold or cloudy periods
when peak generating load is greatest. In most states, health, property, or building codes
unnecessarily require full-scale residential backup systems, as do the HUD Minimum
Property Standards. The result is a large potential use of conventional energy by solar
users. Some utilities are concerned that widespread use of solar devices could contribute
to peak load management problems, requiring increased capacity above lower levels of
fluctuating demand.

Since new plants are the costliest, it is argued that rates reflecting the cost of new
service should be higher for solar customers. Also, since solar customers would use less
total energy while still requiring a full demand load, the cost of delivery of energy would
be higher per unit. The concern with "disecriminatory" rate making against solar custom-
ers by utilities is thus quite real.

The conflict over the role of utilities in solar commercialization may be mitigated by
three developments. One is the improvement and development of passive and conserva-
tion technologies, including the energy storage devices that accompany most active
SHACOB systems, which would reduce peak load management problems. Expanded rock,
liquid, or chemical storage capacity could be assisted by electrical or natural gas backup
heating at off-peak periods.

Another development is the rise in the number of municipal utilities that do not operate’
under a profit motive, Private utilities pay dividends to taxpayers and charge rates that
are partially based on their amount of capital and capital construction. Apart from
conservation legislation, only if peak demand growth exceeds generating capacity
increases do private utilities have a real incentive to reduce absolute demand. Municipal
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utilities do not share the same built-in growth incentive as profit-making utilities,
although sometimes municipal utility revenues subsidize other city programs. They
generally require lower rates of return and can be expected to be less hostile toward
solar users. The third development is the rise of legislation forbidding diseriminatory
rates charged against solar users.

Illinois has recently passed such antidiscriminatory rate legislation [210]. A general
statutory ban on preferential or prejudicial rates was amended to prohibit the charging of
higher service or commodity (electricity or gas) rates to any customer using solar
energy. The law will expire five years after its enactment in 1977. At the same time,
Ilinois passed a Comprehensive Solar Energy Act directing the Energy Resources
Commission and the Illinois Commerce Commission to study the relationship of public
energy supplies to solar energy. The study will encompass (1) rate schedules that
encourage the use of solar energy and help provide supplemental energy, and (2) power
plant site selection criteria that include the potential of solar use in load forecasts. A
separate study will assess regulatory and enforcement mechanisms for joint solar energy
systems and utility deployment of solar systems [211].

Iowa has prohibited municipal, corporate, or cooperative electric or gas utilities from
making "discriminatory rates or charges" or otherwise causing "prejudice or disadvan-
tage" to a user of renewable energy sources [213].

7.4 NATIONAL ENERGY ACT

The National Energy Act includes several provisions affecting utilities, specifically
incorporated in the Public Utility Regulatory Policies Act of 1978 [214]. Utilities are
encouraged, through state energy agencies or PUCs, to implement energy conservation
programs for existing residential buildings, including installation of solar and wind power
devices [215]. Rate structures are to be redesigned in order to encourage efficient use of
energy, including nondiscriminatory rates for small power production facilities [216].
These measures may mean that there will be less incentive for similar legislation at the
state level, and may cause and fund extensive readjustments in the administrative regu-
lations and policies of most PUCs [217].
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Ariz. Rev. Stat. § 42-1312.01(A)(9) (Cum. Supp. 1957-1978).

Id. § 42-1409(B)(9) (Cum. Supp. 1957-1977).

Conn. Gen. Stat. Ann. § 12-412(dd) (West Cum. Supp. 1974-1978).
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Id.. § 12-81(56) (West Cum. Supp. 1974-1978).

Ch. 1030, Ga. Laws of 1976, amended by Ch. 1309, § 1, Ga. Laws of 1978; to be
codified at § 92-3403a(c)(2)(bb.2).

Me. Rev. Stat. tit. 36, § 1760(37) (1977).

Mass. Ann. Laws. Ch. 64H, § 6(dd) (Michie/Law Co-op 1978).

Mich. Stat. Ann. § 7.525(8) (sales), § 7.555(4e) (use).

N.J. Stat. Ann. § 54:32B-8(ff) (West Supp. 1978-1979).

Tex. Tax. Gen. Code Ann. tit. 122A, § 12.03(1)(r) (Vernon Supp. 1978).

Income tax provisions for depreciation or amortization are functionally similar to
loans in that the taxpayer defers the tax and keeps the money longer than other-
wise possible.

Ch. 1154, 1978 Alaska Sess. Laws; Alaska Stat. S§ 45.88.010-.040 (1978).

Ch. 1, 1978 Cal. Stats.; to be codified at Cal. Health & Safety Code §§ 41260-65,
50680-85.

Ch. 1, § 8, 1978 Cal. Stats.

Ch. 264, 1976 Cal. Stats; Cal. Pub. Res. Code § 25410 (West Cum. Supp. 1963-
1978).

Ch. 1243, 1978 Cal. Stats; Cal. Mil. & Vet. Code §§ 987.64, 987.92 (West Cum.
Supp. 1955-1977).

Iowa Code § 2201.1-.12.

Mass. Ann. Laws. Ch. 168, § 168, § 35(10) (banks); Ch. 170, § 26(6) (co-operative
banks); Ch. 171, § 24(D) (credit unions); Ch. 172, § 55 (trust companies) (Michie/
Law Co~ap Supp. 1977).

Ch. 73, 1978 Mass. Laws; amending Mass. Ann. Laws ch. 168 § 35(10) (Michie/Law-
Co-op Supp. 1978). '

Minn. Stat. Ann. § 462A.05(14-15) (West Cum. Supp. 1963-1978).
Id. § 462A.22 (West Cum. Supp. 1963-1978).

Mont. Rev. Codes Ann. § 84-7405(1)~(2) (Cum. Supp. 1947-1977).
Td. § 84-7402(3).

Or. Rev. Stat. § 407.048 (1977).

S.J.R. 32, 1977 Or. Laws, amending Or. Const. art. XI-D.
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Ch. 732, § 6, 1977 Or. Laws (uncodified).

Ch. 732, § 2 1977 Or. Laws (uncodified) (emphasis added).

Tenn. Code Ann. §§ 13-2303 (19), -2315 (29), new section, (Cum. Supp. 1973-1977).
Id. § 13-2316 (a)-(d).

See Pub. L. No. 95-315, 92 Stat. 377 (1978); Pub. L. No. 95-476, 92 Stat. 1497
(1978); Pub. L. No. 95-113, 91 Stat. 998 (1977); Pub. L. No. 95-619, 92 Stat. 3235
(1978).

National Energy Conservation Policy Act of 1978, Pub. L. 95-619.

Tom Hill of the Florida Solar Energy Center estimated the cost of warranty
compliance (including performance standards) for hot water systems at about $30-
$40. A. Wallenstein of the North East Solar Energy Center reported industry cost
estimates of $300 per space heating collector for performance standards
compliance, which would substantially decrease the efficacy of such tax-related
regulations. However, the standards could be a demand-stimulator. The latter
information is derived from a meeting with SERI interns in the summer of 1978
See note 3, supra.

Interim Performance Criteria for Solar Heating and Combined Heating/Cooling

Systems and Dwellings, Washington, D.C.: Dept. of Housing and Urban Develop-

ment. Promulgated pursuant to the Solar Heating and Cooling Demonstration Act
of 1974, 42 U.S.C. § 5506. See also U.S. Depl. of Commerce, National Bureau of
Standards, Solar ‘l'echnology Program. Interim Ierformance Criteria for Solar
Heating and Cooling Systems in Residential Buildings. -2d ed. Washington, D.C.:

National Bureau of Standards; November, 1978; NBSIR 78-1562.

In contrast to income tax related standards, property tax related standards could
create greater problems of (intra-state) uniformity because the property tax is
locally assessed, allowing substantial local discretion as to what standards are
adopted, and what systems must comply. Note, e.g., Maryland's property tax
exemption authorizing localities to determine which systems are eligible. Note
Virginia's property tax related certification program, in which the State Board of
Housing is authorized to promulgate regulations setting forth criteria for certifi-
able solar energy equipment. (See also Table 2-1).

The National Solar Heating and Cooling Information Center (NSHCIC) lists these
five states in this category. The NSHCIC is a good source of current information
on solar legislation. Toll free telephone: (800) 523-2929. See note 3 to Appendix
A. :

§ 7, Ch. 1081, 1977 Cal. Stats.; Cal. Pub. Res. Code §§ 25600, 25605 (West Supp.
1977). A

§ 2, Ch. 409, § 2, Conn. Pub. Acts of 1976; Conn. Gen. Stat. Ann. § 16a-14(8)
(West Supp. 1978).

Ch. 246, 1976 Fla. Laws; Fla. Stat. Ann. § 377.705(1)-(4) (Supp. 1978).
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Ch. 309, § 1, 1978 Fla. Laws; Fla. Stat. Ann. § 377.705(4)(d) (Supp. 1978).

Ch. 33_3, § 14, 1976 Minn. Laws.; Minn. Stat. Ann. § 116H.127 (West Supp. 1978).'
Ch. 347, § 1(B)(1)-(2), 1977 N.M. Laws; to be codified in N.M. Stat. Ann. § 73-26-5.
U.C.C. § 2-315.

Id. § 2-314.

Id. § 2-313.

15 U.S.C. § 2301 et. seq.

R. Vories, Solar Warranties Workshop: A Summary, Golden, CO: Solar Energy
Research Institute, August 1978. SERI TP-62-046. Avail.: NTIS.

Ch. 649, 1978 N.Y. Laws; to be codified at N.Y. Energy Law §§ 12-101 to 12-114.

See C. G. Field, S. R. Rivkin, The Building Code Burden. Lexington, MA:
Lexington Books, Mass., 1975; and Meeker, "Building Codes as Barriers to Solar
Heating and Cooling of Buildings," Environmental Law Institute, Wash, D.C., 1978,
[hereinafter cited as ELI Studyl.

Ch. 670, § 1, 1976 Cal. Stats.; Cal. Health & Safety Code § 17959 (West Supp.
1978).

New York Times, December 17, 1978 p. 70, col. 3. See 1 Solar Law Reporter 1
(May/June 1979) at 10-11.

Ch. 361, § 1, 1974 Fla. Laws; Fla. Stat. § 553.87 (Cum. Supp. 1972-1978).

Ch. 824, 1975 Nev. Stats.; Ch. 64, 1977 Nev. Stats; Nev. Rev. Stat. § 341.260(3).
Ch. 12, § 1, 1976 Utah Laws; Utah Code Ann. § 63-9-46 (1977).

Ch. 178, 1977 Utah Laws; Utah Code Ann. § 63-9-48.

For a comprehensive analysis of issues related to wind technologies, see Louis H.
Mayo, Legal-Institutional Implications of Wind Energy Conversion Systems
(WECS). Final Report. Washington, D.C.: George Washington University; 1977;

NSF/RA-770204. See also Taubenfield, "Wind Energy: Legal Issues and Legal
Barriers;" 31 Southwestern L.J. 5, (1977).

See the Dubin and Philips studies cited in Miller, et al., "Solar Access and Land
Use: State of the Law 1977," Environmental Law Institute, Wash., D.C., at 3
(Available from Natl. Solar Heating and Cooling Information Center (800) 523-
2929). See also the Phoenix Project Report of the Colorado Springs, CO Dept. of
Public Utilities, 1975.

See United States v. Causby, 328 U.S. 256, 260-261 (1945) for an explanation of
the limits of the common law doectrine in an airplane case. The doctrine is "Cujus
est solum, ejus est usque ad coleum," or 'whoever has the land possesses all the
space upwards to an indefinite extent', or to the periphery of the universe.
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Fontainebleau Hotel Corp. v. Forty-Five Twenty-Five, Inc., 114 So.2d 357, 181
Fla. Supp. 74 (1959). .

An easement is an interest for a limited use of land which belongs to someone
else. A common example of an easement is a road across someone else's pro-
perty. Easements can be created by several methods, often by express convey-
ance. Easements can also be created by implication. For example, if a piece of
property is divided and one piece sold to a new owner, the new owner has the right
to put the new land to beneficial use. K this cannot be accomplished without an
easement, and if an easement was not expressly conveyed to the new owner, then
an easement can arise by implication. Another way to create an easement is by
prescription. A prescriptive easement is created when one person uses another
person's land for a prescribed period of time and the use is continuous and adverse
to the owner's use of the land. See Richard Powell, Powell On Real Property, Vol.
3, 1 404-426. ' :

See, e.g., People ex rel Haogasian v. Sears, Roebuck & Co., 287 N.E.2d 677, 52
11.2d 301, cert. den. 409 U.S. 1001 (1972) (cited in Thomas, note 16 supra).

Ch. 1366, 1978 Cal. Stats; to be codified at Cal. Pub. Res. Code §§ 25980-25986.
See ELI Study, note 156, supra.
Kraye v. Old Orchard Assoc.,, No. C209453 (Superior Ct. Calif.,, 1978)

(unreported). See Current Developments in 1 Solar Law Reporter 1 (May/June
1979) at 8.

Colo. Rev. Stat. §§ 38-32.5-101-102 (Cum. Supp. 1973-1976).

Id.

Ch. 1154, 1978 Cal. Stats; to be codified at Cal. Civ. Code §§ 801-801.5.
Ch. 309, § 2, 1978 Fla. Laws; Fla. Stat. Ann. §§ 377.705(1)-(4) (Supp. 1978).

Ch. 1446, 1978 Ga., Laws; to be codified at Ga. Stat. Ann. § 85-1411-1414 (Supp.
1978).

Ch. 294, 1978 Idaho Sess. Laws; Idaho Code § 55-615(1)~(4) (1978).

Ch. 80-430, 1977 Ill. Laws; see generally Ill. Ann. Stat. Ch. 96-1/2 §§ 7301-7316
(Smith-Hurd Supp. 1978).

Id. § 7304.
Id. § (eX1).
Id. § (£)(1).
Id. § (fX2).
Id. § 7308(c).
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184. Ch. 227, 1977 Kan. Sess. Laws; Kan. Stat. Ann. §§ 58-3801-3802 (Cum Supp. 1977-
1978).

185. Ch. 227, § 2, 1977 Kan. Sess. Laws.

186. Ch. 934, 1977 Md. Laws; Md. Real Property Code Ann. § 2-118(7)8) (1978 Supp.).

187. Ch. 786, § 21, 1978 Minn. Laws; Minn. Stats. § 116H (Supp. 1978).

188. Ch. 152, 1978 N.J. Laws. Source: National Conference of State Legislatures and
NSHCIC.

189. Ch. 425, 1977 N.D. Sess. Laws; N.D. Cent. Code, § § 47-05-01.1, -01.2 (1978).

190. Ch, 323, 1978 Va. Laws; Va. Code § 55-336, -338.

191. Ch. 1154, 1978 Cal. Stats; to be codified at Cal. Civ. Code § 714.

192. See ELI Study, note 156 supra, at 14.

193. Ch. 314, 1978 Conn. Pub. Acts; Conn. Gen. Stat. Ann. § 8-2 (zoning regs.), § 8-
13(D), (TDRs and PUDs), § 8-23 (Master Plans); § 8-25 (Subdivisions); § 8-35a
(Regional Comprehensive Plans) (1978).

194. Ch. 786, §§ 12-20, 1978 Minn. Laws; Minn. Stats. § 394.25(2) (zoning regs.-solar
access districts); § 394.27(7) (variances); § 462.357(1) (zoning regs.-general);
§ 462.357(6) (boards of appeals); § 462.358(2) (subdivisions); § 462.358(6) (subdivi-
sion variances) § 462.39(3) (comprehensive planning); § 473. 05(1) (comprehensive
plans); § 473.859(2) (local land-use plans) (Supp. 1978).

195. Ch. 153, 1975 Or. Laws; Or. Rev. Stat. § 215.055(1) (comp. plans, zoning regs.); §
215.110(1)c) (county ordinances); § 227.090(2) (city plans); § 227.230(2) (city
setbacks) (1978).

196. Ch. 1154, 1978 Cal. Stats.; to be codified at Cal. Govt. Code §§ 66473.1, 66475.3.

197. Ch. 1366, 1978 Cal. Stats.

198. Solar Rights Act; Ch. 169, 1977 N.M. Laws, N.M. Stat. Ann. §§ 70-8-2 et seq.
(Interim Supp. 1976~1977). A

199. See White, "The Allocation of Sunlight: Solar Rights and the Prior Appropriation
Doctrine," 47 University of Colorado Law Review 47 (1976) at 423, 443, for a
proposed model statute upon which the New Mexico law is based.

200. See, e.g., ELI Study, note 156 supra, at 18, and the transcripts of the meetlng of
ABA Select Committee on Energy at SERI, Aprll 14, 1978.

201. See ELI Study, note 156 supra.

202. Ch. 102, § 1, 1977 Laws of Hawaii; Hawaii Rev. Stat. §§ 269-1,-27.

203. Ch. 1102, 1978 Cal. Stats.; to be codified at Cal. Pub. Util. Code § 2775.5.
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Ark. Stat. §§ 73-2501 to 2505 (Cum. Supp 1957-1977).

Ch. 80-430, 1977 Il1. Sess. Laws; Ill. Rev. Stat. Ch. 96-1/2 §7315 (Supp. 1978).
Mont. Rev. Codes Ann. § 84-7405 (102) (Cum. Supp. 1947-1977).

This Montana law is discussed more fully in the loan section at note 129, supra.
Ch. 835, 1976 Cal. stats; Cal. Pub. Util. Code § 454 (a-c) West Supp. 1978).
Ch. 264, 1978 Kan. Sess. Laws; Kan. Stat. Ann. § 66-117 (Cum. Supp. 1972-78).
Ch. 80-431, 1977 I1l. Sess. Laws; Ill. Ann, Stat. Ch, 11-2/3, § 38 (Supp. 1978).
Ch. 80-431, 1977 Ill. Sess. Laws.

Ch. 1056, 1978 Iowa Acts; to be codified at Iowa Code § 476.

Act of Nov. 9, 1978, Pub. L. No. 95-617, 92 Stat. 3117.

16 U.S.C. § 2611.

See 16 U.S.C. § 824 a-3.

See 42 U.S.C. § 6807.
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APPENDIX A

STATE PROMOTIONAL ACTIVITIES

Laws designed to promote or publicize solar energy, other than those discussed in the
body of this article, fall into four major categories: (1) research, development, and
demonstration laws; (2) policy and information activities; (3) statutes governing life-
cycle costing and state construction; and (4) SERI/Sun Day support. Such bills range
from comprehensive statutes to single-purpose resolutions which occasionally are uncodi-
fied. Because the main categories of such legislation often overlap, the laws will be
described on a state-by-state basis. This is not meant to imply that the bills listed are
the only relevant ones. For example, many statutes creating or governing state energy
agencies are not included.

A.1 RESEARCH, DEVELOPMENT, AND DEMONSTRATION (RD&D)

Laws in this category include those governing state-administered scientific research and
commercialization activities using funds from state or federal sources. Demonstration
projects, as the term is used here, include only projects that are not part of the state's
own construction programs.

Twenty-three states are listed for legislation in this area. Such laws are the most signi-
ficant of the statutes considered in this Appendix, both in terms of the amount of funds
raised and spent, and in practical support for the refinement and application of diversi-
fied technologies adapted to local conditions.

A.2 POLICY AND INFORMATION ACTIVITIES (P/I)

These activities include executive and legislative committee studies of solar policy,
developinent of legislative proposals, Informatiohal activities, and educational efforts
publicizing the existence of solar programs (e.g., tax credits and incentives, availability
of RD&D funds). Twenty-four states are included in this category.

A.3 LIFE-CYCLE COSTING AND STATE CONSTRUCTION (LCC and SC)

Legislative authorizations to conduct studies on existing and planned state buildings to
determine the long-term feasibility of solar and conservation retrofits and new applica-
tions are contained in this category. Some of this legislation may have an impact on
building codes. Both life-cycle costing and state construction categories contain 10
states.

A.4 SERI/SUN DAY (SERV/S)

This category includes state efforts to encourage the Solar Energy Research Institute
(SERI) to locate in particular states, and to encourage the observance of Sun Day, which
began on May 3, 1978.
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A.5 STATE BY STATE SUMMARIES
Arizona: RD&D, P/I, SERI

Arizona created a Solar Energy Research Commission (SERC) in 1975 [1]. A fifteen-
member board is authorized to promote Arizona as a site for SERI, provide grant applica-
tion assistance, implement the Solar Energy Research and Demonstration Act of 1974 [2],
encourage local research, and collect and disseminate information on in-state solar
activities. The Commission was originally scheduled to expire at the end of 1978, but
this termination date was repealed in 1977 [3].

Legislation relating to the national SERI was passed in 1976. Authority for site location
was granted in 1976, whereby the Board of Regents of the State Universities was
empowered to convey 300 acres for SERI, if necessary [4. A resolution endorsmg
Arizona as a desirable location for SERI was also passed in 1976 [5]. Minor legislation
relating to appropriations for the SERC [6], and granting to SERC the authority to charge
for publications [7], was also passed in 1976. Another resolution urging the accelerated
development and use of renewable energy sources was passed in 1977 [8].

Arkansas: RD&D, P/I

Pursuant to a resolution authorizing legislative committee study to develop tax and other
solar incentives, Arkansas passed an Energy Conservation and Policy Act of 1977 [9]. The
Act was designed to promote the use of a diverse array of energy resources with
emphasis on indigenous and renewable resources. A State Energy Conservation and
Policy Office was also created which was empowered to develop a conservation program,
monitor programs, recommend legislation, and compile an energy data base. Information
acquisition powers were subsequently limited in order to protect the competitive position
of corporations making disclosures [10].

California: P/I, RD&D, LCC, SC, S

In 1974, California created the State Enefgy Resources Conservation Development
Commission [11]. Its mandate was, among other things, to carry out studies, research
projects, and data collection on solar energy [12]. In 1977, life-cycle costing work was
added to the Commission's duties [13]. Specifically, the Commission is required to
prepare a manual on life-cycle costing standards and guidelines_for new state buildings
(Title 24). Most significantly, new state buildings over 10,000 f t2 in floor area must now
include supplementary solar hot water heaters, unless specif ically exempted.

On February 17, 1978, a resolution declaring support for the impending Sun Day was
passed [14].

In 1978, California passed several laws to promote solar energy use. One bill requires the
Public Utilities Commission to investigate the feasibility of alternative methods of
providing low-interest, long-term financing of solar energy systems [15]. The state
Energy Resources Conservation and Development Commission is required by another
statu}e to develop a plan for the maximum feasible use of solar energy in the state by
1990 [16].

Prior to 1978, no county water districts were authorized to purchase and resell solar
energy devices. In 1978, enabling legislation allowed the North Marin County Water
District to engage in this activity [17]. The legislature also authorized a statewide
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architectural design competition for passive solar design features, and appropriated
$315,000 for that purpose.

Colorado: RD&D, P/1, SERIL, LCC

In 1974, Colorado created the Colorado Energy Research Institute (CERI) to develop and
coordinate programs relating to energy and energy-related minerals [18], with emphasis
on research programs and educational development. CERI was initially involved in
successful search for a manager-operator (Midwest Research Institute) for the Colorado
SERI proposal. The legislature authorized a free conveyance of land for the SERI site, in
the Solar Energy Research and Development Act of 1977 [19], following a resolution
supporting this intent [20], and appropriations for the proposal [21]. Golden, Colorado
was ultin}ately chosen for the SERI site. Life-cycle costing for major facilities over
20,000 ft“ is required pursuant to a 1976 act which created a state office of planning and
budgeting primarily for this purpose [22]. '

Florida: RD&D, P/I, LCC

In 1974, the Florida legislature authorized the state Board of Regents to develop plans
for a Solar Energy Center, whose main functions are to advance R&D, disseminate
information, demonstrate solar feasibility, test solar equipment, develop educational and
grant-assistance programs, and assist standards development [23]. In 1978, mandatory
life-cycle costing considerations in state construction were amended to require the use
of solar energy systems where they are found to be most cost-efficient [24].

Georgia: P/I, SERI

In 1976, Georgia created an Office of Energy Resources, designed in part to "insure the
development and placement into the marketplace of viable alternate energy resources"
by evaluating state energy policies, coordinating state programs, and recommending
legislation [25]. An energy extension service program was subsequently created as a sub-
unit to disseminate energy information and to provide technical assistance [26]. A 1976
resolution, which listed the support of Kentucky, Louisiana, and Mississippi, promoted
Georgia for a SERI location [27].

Hawaii: RD&D, P/I, SC

Multi-year RD&D funds deriving from general obligation bond proceeds were provided in
1974 for alternate energy sources. The funds went primarily to the Hawaii Natural
Energy Institute, and to the Hawaii National Energy Laboratory, which was created in
the same year [28]. A 1977 resolution called for a study by the Energy Resources Coor-
dinator of legal and institutional impediments to solar energy [29]. The study is meant to
culminate in recommendations for remedial action. Another resolution in that same year
called for a feasibility study on installing solar energy devices in existing public
buildings. The governor had previously announced his intention to install such systems in
new public building construction [30].

Nlinois: RD&D, P/I, LCC, SC

Solar RD&D was provided for in the Illinois Coal and Energy Development Bond Act of
1977 [31]1. Of $70,000,000 expected to be raised by general obligation bonds, $5,000,000
is intended to be used for "other forms of energy," including "solar energy... wind genera-
tion, solid waste..." and excludes nuclear power. Also in 1977, the Illinois legislature
passed a bill authorizing a Comprehensive Energy Plan, to be developed by state colleges

A-5
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and universities [32]. The plan will address conservation,”RD&D, and building manage-
ment,

Iowa: RD&D, SC

In 1975, Iowa created an Energy Research and Development Fund within the Energy
Policy Council, to promote increased research and development of both traditional and
renewable energy sources [33]. In 1977, the Iowa legislature appropriated $200,000 for a
demonstration solar energy unit to convert solar energy to steam for use in the state-
house complex [34]. '

In 1978, the legislature created a comprehensive solar energy program including a plan
for demonstration projects in public and private buildings. The Council was directed to
develop an incentive and demonstration program for encouraging the construction and
use of cost-effective and diverse solar energy systems. Other sections of the compre-
hensive plan direct the Council to institute public educational programs, study puhlic
utilities and joint solar systems, and propose solar skyspace easement legislation [35].

Kansas: LCC, SC, P/1

A 1977 concurrent resolution directed the Department of Administration to "cause" the
installation of solar heating and cooling systems in all new state-owned construction,
unless life-cycle costing indicates otherwise [36]. A feasibility study concerning demon-
stration projects in existing buildings was also requested. . :

Kentucky: RD&D, P/I

In 1976, a Center for Energy Research and a Department of Energy were created to
broadly research "natural energy sources," although solar energy wasn't specifically
mentioned [37].

Maine: RD&D, P/I

In 1975, Maine reenacted enabling legislation for the state Office of Energy Resources to
immediately initiate informational activities, governmental coordination, federal grant
assistance, formulation of a comprehensive energy policy, and research administration
via an Energy Resources Development Fund [38]. A 1978 amendment added solar energy
to the listing of renewable resources to be researched [39]. This amendment was accom-
panied by a $16,000 appropriation for the administration of the HUD Solar Hot Water
Heater Demonstration program. These funds are to generate forty $400 grants.

Maryland: P/I

A 1976 resolution called for the development of legislative proposals for solar commer-
cialization, and the gubernatorial appointment of a Solar Energy Commission [40].

Massachussetts: LCC

A 1976 act provided for life-cyele cost analysis on energy systems for new buildings and
additions costing more than $25,000 [41]. The Bureau of Building Construction is to
summarize the estimates and regulate the new procedures.
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Minnesota: SC, P/I, RD&D

A $50,000 feasibility study for incorporation of solar energy into architectural plans for a
new prison was authorized in 1977 [42]. An Energy Conservation Information Center was
created in 1976, with information coverage to include alternative sources of energy
[43]. Alternative energy research grants were authorized in 1977, accompanied by sub-
stantial appropriations for two years [44]. At least one-quarter of the funds were to be
applied to projects with a "high potential for commercialization" [45].

A comprehensive solar study by the State Energy Agency aimed at formulating solar
legislation, was authorized in 1977 {46]. This legislation also created and funded a
gasahol R&D program emphasizing diesel fuel for agricultural engines. A final provision
was made for publicity for energy conservation, which was redefined to include the
evaluation of energy systems related to heating and cooling.

Montana: RD&D, P/I ,

An RD&D fund for alternate renewable energy resources was created in 1975 [47]. The
fund receives 2.5% of license and coal severance taxes (increasing to 4% in 1980). Provi-
sion was also made for publicizing tax incentives.

Nebraska: SERI, SC
A resolution encouraging in-state location of SERI was passed in 1976 [48].

In 1977, 6 out of 63 state construction projects were designed to include solar applica-
tions, and funds were appropriated to that end [49]. One of the projects was a pilot study
on heating an indoor-outdoor swimming pool. The largest appropriation—$160,000 for
solar hot water in the University of Nebraska construction program—was deemed a "high
priority" by the legislature, but half of the $1.4 million required by the entire project was
vetoed.

Nevada: RD&D

A 1975 act appropriated $370,000 for construction of a Solar Energy Laboratory as part
of the Desert Research Institute of the University of Nevada [50].

New Jersey: SERI
The 1976 legislature resolved to promote New Jersey as the SERI site [51].

New Mexico: LCC, SC, RD&D, P/I, SERI

Life-cycle costing was established in 1975 by an act requiring a feasibility study on the
use of nonfossil energy sources for heating and cooling in "major" new or altered state
buildings [52]. Also in 1975, $30,000 was appropriated to the Department of Develop-
ment to promote in-state solar research and commercialization, and the attraction of
SERI [53]. ‘

In a 1977 act very similar to Montana's 1975 law, $2,500,000 from the severance tax fund
was appropriated to the Energy Research and Development Fund [54]. Of that amount, a
minimum of $500,000 is earmarked for use by the Board of Regents to develop solar
performance standards, test solar equipment, coordinate RD&D, collect and disseminate
solar energy information, and coordinate state and federal programs.

A-T
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A 1977 general construction appropriations bill applied severance tax proceeds to finance
$500,000 of solar collectors at Grants College of NMSU [55]. Other projects funded from
this source would be eligible for a 10% increase in appropriations if 75% of the building
would be heated with solar energy. Two other appropriations were vetoed as moot: a
$1.5 million SERI site-appropriation; and $67,000 intended for solar water heating of
publie secondary schools. -

New York: RD&D, P/I

In 1975, New York redesignated its Atomic and Space Development Authority as the New
York State Energy Research and Development Authority (ERDA) [56]. The bill, labeled a
"Safe Energy Act," authorized ERDA to develop new energy sources including solar, and
to pursue RD&D, informational, and legislative recommendations.

A 1976 "Energy Law" created a State Energy Office to work with ERDA [57]. Its chief
functions are studying state energy policies, providing an information clearinghouse,
promulgating energy-use standards for state buildings, promoting accelerated use of
renewable energy sources, and encouraging the "new ethic" of conservation.

In 1978, the environmental conservation code was amended to encourage and promote the
development of "small head hydro, ... solar, wind, solid waste, energy from biomass,"
among other energy resources [58].

North Carolina: LCC, SC, RD&D

A life-cycle costing bill was passed in 1975 [59], which applies to new facilities construc-
ted, guaranteed, or insured with state funds. Renovations to buildings over 40,000 ft
are also covered. All state agencies are empowered to conduct the analyses.

A 1976 act appropriated $30,000 to the state university for research and development of
a working SHAC system applicable to commercial and residential buildings [60]. A
further appropriation of $125,000 was made in 1977 to assist the development of a reli-
able and easily maintainable solar thermal conversion unit capable of producing 1,000
kWh/month [61]. Some of the funds may be used for a demonstration at the State Fair.

Ohio: RD&D, P/I

A 1975 act established the Ohio Energy and Resource Development Agency (ERDA),
replacing two earlier energy agencies [62]. Five million dollars were appropriated for
research and demonstation, and loan, grant, and contract sponsorship for projects
ineluding alternate energy sources.

Oklahoma: RD&D, P/T
A 1977 Resolution authorized the State Department of Energy to conduct a study of
"alternative" and supplemental energy sources, including nuclear (sic) and solar energy

for possible use by state boards and agencies [63]. The Department was created in 1974,
and was originally empowered to, inter alia, collect conservation data [64].

Oregon: RD&D, P/I
In 1977 the Director of Extension Services was directed to "formulate information

relating to the construction and use" of SHAC systems, and to distribute such informa-
tion to the public via County Agents [65].

A-8



TR~-265

- AN
S=A @
- <,

Another 1977 act established an Energy Conservation and Production Fund to assist
utilities and individuals in developing nonnuclear energy sources [66]. Small-scale and
environmentally benign projects were to be stressed. Loans would have become avail-
able, but the voters rejected the act in the November 1978 election [67].

Rhode Island: P/I

Two resolutions created and extended a State Energy Technology Study Commission to
report on solar and wind energy by March 16, 1977 [68]. A legislative commission was
created in 1977 to study the economic potential of solar technologies, and to study the
"feasibility of financial and tax incentives to encourage the 1mp1ementatlon of energy
. conservation alternatives" [69].

South Carolina: S

A Sun Day concurrent resolution was passed less than a month before the May 3, 1978
event [70]. General support for increased government RD&D was expressed.

Tennessee: P/I, SC, RD&D

The Tennessee Energy Act of 1977, empowered the Energy Authority (formerly the
Energy Office) [71] to guide the general direction of energy policy, control and coordi-
nate state building energy use, conduct informational activities, control and coordinate
RD&D in solar energy and renewable energy resources, and to report on the current solar
market structure.

Texas: LCC, RD&D

The Energy Conservation in Publie Buildings Act of 1975, promotes life-cycle costing
[72]. The State Building Commission (SBC) is to develop energy performance standards
for various classes of state buildings. Authorities exempted from SBC standards are
required to create their own. Model energy conservation city codes and design and
construction manuals for residential and commercial buildings are also required. A 1977
resolution encouraged more specific feasibility studies for "alternative, nonexhaustible
energy sources" [73]. The Texas Energy Development Act of 1977 declared a publie need
for government support of alternative energy technologies [74]. Out of a $5 million fund,
$1.5 million was appropriated to solar, biomass, and wind energy RD&D.

Utah: P/I, SERI

A 1977 resolution belatedly promoted Utah as the site for SERI [75]. A "comprehensive
energy poliey" for Utah, based on a committee report, was concurrently adopted [76],
terming "desirable" the conservation and development of renewable energy resources
(solar, wind, and geothermal). This resolution also recognized that the main focus of the
energy policy would be the development of coal. An Energy Conservation and Develop~
ment Council was subsequently created to implement the state energy policy, but there -
were no direct solar references in the enabling legislation [77). A resolution was also
passed requiring further study of the newly adopted energy policy, for the purpose of
developing legislative proposals [78].

Vermont: SERI

A 1976 resolution endorsed New England as the site for SERI, and encouraged an inven-
tory of state and private solar resources in Vermont [79].
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" Virginia: P/I, RD&D

In 1975, legislation created a Solar Energy Center within the state Science Museum
[80]. In 1977, the Center was transferred to the Virginia Energy Office [81]. The
purposes of the Center are to provide an information clearinghouse, coordinate data-
gathering, coordinate federal and state programs, promote private and public coopera-
tion, develop public educational programs, and provide policy assistance.

Washington: LCC, P/L, RD&D

Life-cycle costing was auEhorized in 1975 for all public agencies [82]. "Major" public
facilities of over 25,000 ft“ that will be newly built or 50% renovated are subject to the
law. The energy cost analysis compares three systems over one year of simulated opera-
tion, and estimates long-term energy consumption, maintenance, and finance costs. In
1976, a State Energy Office was created with conventional powers and duties relating to
information, coordination, RD&D, ete. [83]. This legislation declared a new state policy
encouraging the development of a "diverse array of energy resources with emphasis on
renewable energy resources."
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APPENDIX B

FINDING THE LAW

Codifications of enacted bills are valuable for at least three reasons. First, they facili-
tate access to the current law for legislators, designers, builders, consumers, bureaucrats
and lawyers. Second, the legal importance of legislation lies not in the language of a bill
as passed, but as it appears in the state code. The codifications are frequently abbrevia-
ted versions of a bill, and put its language in the proper context of the extant laws.
Finally, as a research methodology, location of codifications is the most thorough method
of discovering solar legislation.

Although search of codifications is time-consuming and time-limited (by delayed publica-
tion of code supplements), locating codifications has resulted in the discovery of several
laws or amendments previously unreported by the organizations actively involved in
tracking certain areas of solar legislation: the National Conference of State Legislatures
(NCSL—Energy Policy Project) [1], and the National Solar Heating and Cooling Informa-
tion Center (NSHCIC—Franklin Institute) [2]. The NSHCIC has limited itself to the solar
heating and cooling of buildings (SHACOB). An excellent third source of information on
state solar legislation (1974-1976) relating to buildings is contained in two volumes by
Robert M. Eisenhard {3] of the National Bureau of Standards. Other summaries by the
Southern Conference of State Legislatures, and Consumer Action Now, are also useful
references [4].

The three major summary sources of information have their limitations. The NCSL
format is simple and readable, yet its chronological approach forces the reader to collate
isolated references to find the current status of the law. The NSHCIC format is state-
by-state, but it is terse in its summations and necessarily omits important details, in
addition to non-SHACOB legislation. Proposed bills and bill copies are available from
them on request. Both the NCSL and NSHCIC cite the laws only by bill number or
chapter law of a certain year. However, most libraries keep only the most current
sesslons' laws availabie o6n the shelves. Many states (Maryland for example) do not have
parallel tables of bill, chapter, and code numbers which facilitate location of codifica-
tions of older laws. These reference sources have nevertheless been a valuable aid to
researchers in the solar field, including the author, who expresses his gratitude for
research assistance and advice.

Searching for the current status of solar law in the code books has numerous drawbacks.
Code indices frequently contain no reference to "solar" under various headings despite
the presence of one or more solar laws in the state [5]. One bill may be codified in
multiple sections. - Codifications are generally outdated by up to a year, even when
supplemented. Finally, codifications generally give no indication of repealed and
proposed legislation. The Eisenhard volumes are the only ones that offer codification
citations (along with pertinent forms, bill copies, and empirical data). Yet they continue
only through 1976, and the citations reflect the bills only as they were intended to be
codified. Resolutions, for example, are rarely codified. Occasionally the compiler
changes the intended codification or adds new code numbers. Citations as used herein
generally utilize official state code numbers, as compiled.
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See Energy Report to the States, "State Solar Legislation 1974-77" Vol. 4, No. 8,
April 28, 1978.

See "State Solar Legislation," January 1979, available upon request. Toll-free tele-
phone (800) 523-2929.

See R. M. Eisenhard, A Survey of State Legislation Relating to Solar Energy.
Washington, D.C.: National Bureau of Standards; April, 1976; NBSIR 76-1082. Avail.:
NTIS, PB 258235; R. M. Eisenhard, State Solar Energy Legislation of 1976: A Review
of Statutes Relating to Buildings. Washington, D.C.: National Bureau of Standards,

September, 1977; NBSIR 77-1297. Avail.: NTIS, PB 273899. A more current edition is
being compiled. '

Joan E. Porte, "Solar Legislation of the Fifty States,” Consumer Action Now,
Washington, D.C., April 19, 1978;. See also The Book of the States 1978-79, Council
of State Governments, Ky. This is an excellent general reference for purposes of
gaining background information on all varieties of state laws and programs, including
information about taxation. In addition, see a short discussion of limited selections
of state legislation by the Electric Power Committee of the Natural Resources
Section of the American Bar Assoc., in "Annual Review of Significant Activities of
1977", XI Natural Resources Lawyer, 1 (1978), at 21-28.

Indeed, one minor but useful reform might be the addition of one or more solar
headings in legislative and other legal indices.
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State

Alabama
Alaska
Arizona
Arkansas

California
Colorado

Connecticut

Delaware
Distriet of
Columbia
Florida

Georgia

Hawaii
Idaho

Ilinois

Indiana

Iowa

APPENDIX C*

STATE CODIFICATION & LEGISLATION CITATIONS

Abbr.

Ala.
Alas.
Ariz.
Ark.

Cal.

Colo.

Conn.

" Del.

D.C.
Fla.

Ga.

1.

Ind.

Codification
(in order of
preference)

Ala Code tit. X, § X

Alaska Stat. § X
Ariz. Rev. Stat. § X
Ark. Stat. Ann. § X

Cal [subject] Code"
§ X (West)

Colo. Rev, Stat. § X
Conn. Gen. Stat. § X
Conn. Gen. Stat. Ann.
§ X (West)

Del. Code tit. X, § X
D.C. Code § X

Fla. Stat § X

Fla. Stat Ann. § X

G.A. Code § X
G.A. Code Ann. § X

Haw. Rev. Stat. § X
Idaho Code § X

Il Rev. Stat. Ch. X,
§X

IIl. Ann. Stat. Ch. X,
§ X (Smith-Hurd)

(name act & original § #;
above numbering unofficial)

Ind. Code § X

Ind. Code Ann. § X (Burns)

Iowa Code § X

Iowa Code Ann. § X (West)

Session Laws

19xx Ala. Acts

19xx Alaska Sess. Laws
19xx Ariz. Sess. Laws
19xx Ark. Acts

19xx Cal. Stats.

19xx Colo. Sess. Laws

19xx Conn. Pub. Acts

Del. Laws

. 19xx D.C. Code

Legis. & Adm. Service

19xx Fla. Laws

19xx Ga. Laws

19xx Haw. Sess. Laws
19xx Idaho Sess. Laws

19xx 1l. Laws

19xx Ind. Acts

19xx Iowa Acts
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State

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan
Minnesota

Mississippi

Migoouri

Montana
Nebraska
Nevada

New Hampshire

New Jersey

New Mexico

New York

Abbr.
Kan.

Ky‘

La.

Me.

Md.

Mass.

Mich.

Minn.’

Miss.

Mo.

Mont.
Neb.
Nev.
N.H.

N.J.

*N.M.

NIY.

Codification
Kan. Stat. Ann. § X

Ky. Rev, Stat. § X
Ky. Rev. Stat. Ann. § X
(Baldwin)

La. Rev. Stat. Ann.
§ X (West)

La. Civ. Code Ann.
art. X (West)

Me. Rev. Stat.
tit. X, § X

Md. [subject] Code
Ann. § X

Md. Ann. Code (1957)
art. X, § X

Mass. Gen. Laws. Ann.
Ch.X,§X

Mass. Ann. Laws. Ch. X, § X

(Michie/Law Co-op)

Mich. Comp. Laws Ann. § X

Mieh. Stat. Ann. § X

-Minn. Stat. §X
Minn, Stat. Ann, § X (West)

Miss. Code Ann. § X

Mo. Rlev. Stat. § X

Mo. Ann. Stat. § X (Vernon)

Mont. Rev. Codes Ann. § X

Neb. Rev. Stat. § X

Nev. Rev. Stat. § X

N.H. Rev. Stat. Ann. § X

N.J. Rev. Stat. § X

N.J. Stat. Ann. § X (West)

N.M. Stat. Ann. § X

N.Y. [subject] Law
(MeKinney)

C-4

Session Laws

. 19xx Kan. Sess. Laws

19xx Ky. Acts

19xx La. Acts

19xx Me. Acts

19xx Md. Laws

19xx Mass. Laws

19xx Mich. Pub. Acts
19xx Minn. Laws

19xx Miss. Laws

19xx Mo. Laws

19xx Mont. Laws
19xx Neb. Laws
19xx Nev. Stats.
19xx N.H. Laws

19xx N.J. Laws

19xx N.M. Laws

19xx N.Y. Laws
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State
North Carolina
North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island
South Carolina
South Dakota
Tennessee

Texas

Utah
Vermont
Virginia

Washington

West Virginia

Wisconsin

Wyoming

Abbr.
N.C.

N.D.

Okla.

Ore.

Pa.

R.L
S.C.
S.D.
Tenn.

Tex.

Vt.
Va.

Wash.

W.Va.

Wis.

Wyo.

Codification

N.C. Gen. Stat. § X

N.D. Cent. Code § X

Ohio Rev. Code Ann.

§ X (Page) .

Ohio Rev. Code Ann. § X
(Baldwin)

Okla. Stat. tit. X, § X
Okla. Stat. Ann. tit. X,

§ X (West)

Or. Rev. Stat. § X .

X Pa. Cons. Stat. § X

X Pa. Cons. Stat. Ann. § X
(Purdon)

Pa. Stat. Ann. tit. X, § X
(Purdon)

(This is unofficial)

R.I. Gen Laws § X

S.C. Code § X

S.D. Comp. Laws Ann. § X
Tenn. Code Ann. § X
Tex. [subject] Code Ann.
tit. X, § X (Vernon)

Tex. Stat. Ann.

Utah Code Ann. § X
Vt. Stat. Ann. tit. X, § X
Va. Code § X

Wash. Rev. Code § X
Wash. Rev. Code Ann. § X

W, Va, Code § X

Wis. Stat. § X
Wis. Stat. Ann. § X (West)

. Wyo. Stat. § X

Session Laws
19xx N.C. Sess. Laws
19xx N.D. Sess. Laws

19xx Ohio Laws

19xx Okla. Sess. Laws

19xx Or. Laws

19xx Pa. Laws

19xx R.l. Pub. Laws
19xx S.C. Acts
19xx S.D. Sess. Laws

19xx Tenn. Pub. Acts

19xx Tex. Gen. Laws

19xx 1Itah Laws
19xx Vt. Acts
19xx Va. Acts

19xx Wash. Laws

19xx W. Va. Acts

19xx Wis, Laws

19xx Wyo. Sess. Laws
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CITATION POINTERS

See "A Uniform System of Citation," 12th ed. (1976), pp. 12-16, 50-60, 100-40.

Codes are preferable to Session Laws (SL). SL Code numbers are not always official.
Cite name of codification, subdivision (not if scattered) year in parentheses (varies with
volume); give year(s) of original or replacement volume. If not published by the state,
cite private publisher (even if official version). .

Supplements: (Supp. 19xx). If necessary also cite main body of law in main volume.

Unofficial Codes: need to be cited only if statute does not appear in official code.

Session Laws: name of act (official, popular, or full date), public law or chapter number,
volume or year, name of publication, page, year of enactment (unless in volume title).

Codifica_ltions: Example: "Solar Access Act,” Ch. 1, § 1, 1979 Colo. Sess. Laws.
Amended Statutes: Cite both acts if in different sources.

If citing amendment only, give original version parenthetically (amending).

Give relevant history if citing original (amended 19xx).

Parallel sources: If source is not preferred, give parallel cite if available in tables.
Normally code citations use double capitals; large capitals for the first letter of each
work, small capitals for the remaining letters. In contrast, session law references use
regular (small) capitals only for the first letter. Where it is not feasible to use double

capitals, regular capitalization of the entire code cite is recommended, but
capitalization of only the first letter is permissible.

Regulations are often cited according to compilations of state administrative rules,
which utilize differen part numbers for different agencies, (the names of which are
usually abbreviated), followed by the regulation numbers,
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SHACOB

Passive

Hot Water

Wind

Bio

PV

Hydro/Ocean

TE

TABLE C-1. PROPERTY TAX INCENTIVES

Solar heating and cooling of buildings. Includes controls, wiring, pumps,
storage tanks, exchangers, ete. present in active collector systems.

Structural elements absorbing and radiating solar thermal energy, often
via nonmechanical systems. Examples include eaves, large thermal mass
walls, roof ponds. ‘ .

‘Heating of water, as opposed to space heating.

Wind energy conversion producing mechanical or electrical power.

Bioconversion; commonly in the form of methane generation from
agricultural products and wastes.

Photovoltaics, the production of electricity directly from sunlight.

Technologies ranging from water wheels, low-level water turbines,

- osmosis, temperature-gradient exploitation (especially in the ocean).

Thermal-electric; electrical power produced from steam heating, usually
by reflection of sunlight from heliostats into a central-station receiver.

Measurement Formulae — Exemption Equals:

(1) Total cost/value/price (C/V/P) (as assessed).:

(2) Difference between C/V/P of solar and conventional systems.

(3) Lecoser of (3) and set dollar amoviiil.

(4) Set percentage of C/V/P.

(5) Other - local variation or annually declining rate. A :

(6) Maximum assessment equals value of conventional system necessary to serve the

building.
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