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ABSTRACT

This report characterizes solar technologies and related mar-
kets. It summarizes constraints and concerns that presently inhibit
their accelerated commercialization and discusses the potential of
subfederal units of government to remove, or at least alleviate, such
barriers. It addresses the need for increased federal support if the
potential for solar energy is to be realized.
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EXECUTIVE SUMMARY

State and local governments comprise the front line in any cam-
paign to commercialize solar energy. Their potential in this regard
is amply demonstrated by the early initiatives some of them have
taken to ‘this end, examples of which are cited in this paper. Virtu-
ally all branches of state and local government are involved in one
way or another,

Commendable though many state and local activities are, they
are presently pursued with varying levels of effort by different
entities. Some are exploratory. Many focus on selected or limited
applications. In contrast, the successful achievement of national
. goals for solar energy will demand the all-out effort of all state
and other subfederal levels of govermment with respect to all appro-
priate solar applications.

Necessary levels of effort will require significantly increased
federal support in the following areas:

- Funding: the direct and indirect provision of funds to
enable subfederal govermments and agenc1es to realize their
potential.

- 1Information: the development and deployment of effective,
adaptable networks to provide ready access to information,
data, case history experience, etc.; preparation of sample
legislation, codes, etc.; guidelines to program development,
management, monitoring, and evaluation; workshop outlines,
training syllabuses, and the like:

- Organization: development and maintenance of more stream-—
lined, unambiguous channels of communication and referral.

- Motivation: positive leadership, definition of realistic
goals and schedules, and demonstration by example of federal
confidence in solar energy.

Above all, the attainment of national goals for solar energy
will require significantly increased federal funding of all pertinent
subfederal governments and agencies. Second to adequate financial
support, effective information networks are a matter of high prior-
‘ity. The pace and energy of accelerated solar commercialization pro-
grams will result in the accumulation of information and experience

at a rate wholly atypical of the normal market development  of inno-
vative technology. Information networks should focus on exp101t1ng

ix



successes, learning from mistakes, reducing delay, and minimizing
duplicative efforts.

Many agencies and entities are invelved in organizational ia=
terfaces between federal, regional, state and local govermments.
State and local participants frequently find présent divisions of
responsibilities and channels of referral unc¢lear and confusing.
They require review, clarification, and streamlining.

State and local governments are so cruc¢ial to the acéelerited
commercialization of solar applications that their role and felated
issues should be reviewed by the Standing Subcomiiittee on Solat
Energy of the President's Energy Coordinating Coémmittee. -



SECTION I

INTRODUCTION

Many commercially available solar technologies and others c¢lose
to commercialization are decentralized and site-specific. State and
local governments are therefore in a position to play a critical role
in accelerating the commercialization of solar energy. .They address
the problems of individuals, communities, ipstitutions, and busi-
nesses at the 1oca1.1eve1 and often on a personal basis. They are
in close contact with the constituents, interest groups, and decision
makers whose cooperation must be enlisted in any successful attempt
to catalyze solar commercialization. Their information networks and
understanding of the local political and institufional terraiﬁ are
typically unequalled by higher government units. They'are in a po-
sition to have considerable influence over many of the barriers that
presently impede more rapid solar commercialization.

Many state and local govermments have -already taken considerable
initiative in sponsoring solar and other energy-related programs.
Several of these efforts have enjoyed some measure of federal sup-
port. Commendable though many such activities are, they are pres-
ently being puréued with varying levels of effort by different state
and local entities. Some are exploratory. Many focus on selecte&
or limited applications. In contrast, the successful achievemgﬁt of
national goals for solar energy will demand the all-out effort of alli

state and other subfederal levels of govermment with respect to all
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appropriate solar applications, and high priority must be given to
the increased federal support of activities at the stdte and local
levék.

No tiatter Wow géod the war plau, the battle carmot bé won from

federal headquarters. Subordinate echeldn and front line troops need

which to achieve local operational objectives.



SECTION II

SOLAR TECHNOLOGIES AND MARKET SECTORS

Solar technologies inc&uded in this report and their market
sectors/applicafions are shown_in Table I.* Smaller scale, dispersed
technologies that are already commercially available or are nearing
commercial availability such as active solar heating and cooling,
passivelsolar design, dispersed biomass, low head hydro,‘dispersed
wind, and industriala(including agricultural) prdcess heat will be
most responsive to near-term state and local commerciglizationnef—
forts. This does not imply that the remaining technnlngies do not
merit state and local attention; Some states.are in a unique posi-’
tion to participate in mid- and long-term demonstration projents.
Such opportunities should be used to gain hands-on experience, to
provide indications of commercialization potential, and to idenﬁify
barriers, - Barrier removal efforts associated with near—term market-
ing goals:can‘also have a positive impactvon the commercialization of‘
téchnolbgies nnt yen on the market.' This must be borne in mind whiie
coping with problems more immediateiy at hand. |

Solar appllcatlons are prOJected to supply 22.0 quads (fossil

fuel equivalent) of energy by the year 2000.** However, 1nsolat10n

*The current commercialization status of solar technologies 1is
summarized in Towards A:-National Plan for the Commercialization
of Solar Energy: The Implications of a National Commitment,
MTR-79W00004, The MITRE Corporation, October 1979.

**Assumes quadrupllng the current level of solar utlllzatlon by

" the year 2000 (Option ITI), (op. cit.).
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TABLE 1 :
'SOLAR TECHNOLAGIES AND RELATED MARKET ‘SECTORS/APPLICATIONS .
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llevels, wind «characteristics, :demand, ieconomic ienvironments;, :costs of
conventional tenergy, and ‘social ;and icultural -environments vary be-
itween ‘regions. ‘Consequently, market projections wary from :region ito
region with rassociated tenergy isavings ranging :from ‘0.6 .quads in New
‘England to wover .3/4 iguads in :the Pacific ‘Region ((see Figure id9.

‘Table I, 'which ;provides :a istate tby :state .analysis of solar pprojec-
stions :for ithe wresidential bui'ldings smarket, further {ldlustrates such
regiondl :disparities. ‘Despite ithese wariations, achievement of
:national ;godls will «demand :the iintense :involvement .of :all state and
Jdocal ;,g,o'.ve-_rgn_m‘ents iin ithe «easement, 'removal, :and .where possible ;rever-
«commercialization.

.In sédd,r_e.s's'ing ithis ~Ch\a'1’_lrer_gge_,, ;state sand 1ocal ;governments .wilil
ibe idedling uLp;-rima'lr'_i‘:l‘y with ;markets, as :opposed ito itechnologies. (Each
ssolar ;application/matket isector is icharacterized iby :an .array .of in-
iteracting participants wreferred ito .collectively .as :a Technology
‘Delivery System 1(‘{1_‘-D'_S:$ » <Among ithem -are \key deci'sion imakers who exer-
cise ‘the major iinfluence iin ideciding whether .or ‘not ito ''go ;solar."
WTheir iconcerns ;about solar senergy sand <the .causes of ithese o.n'c'e‘rn's
ishould ibe ithe focus of sstate and “local :efforts :to ipromote isolar icom~
wmercialization. {For iexample, :the jprimary g:pé‘rti:cipan,ts in t.tﬁ-e new
tone- .and itwo~family thomes" ;speculative .market :are listed .in"Table
IIl. “Their “interactions (the smarket ‘TDS) :are shown :in Figure 2. In

‘thi's 'market :sector, ithe ;home :builder/developer ‘is ithe .ultimate
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TABLE 1I

RESIDENTIAL BUILDINGS MARKET: PROJECTED CUMULATIVE NUMBER OF SOLAR SYSTEMS INSTALLED (THOUSANDS)
AND ENERGY SAVINGS (MILLIQUADS), BY STATE, 1978-2000(*)

1978 1985 1990 ’ 2000
. NO. OF MILLIQUADS - NO. OF MILLIQUADS NO. OF MILLIQUADS NO. OF MILLIQUADS
CENSUS REGION/STATE SYSTEMS DISPLACED SYSTEMS ' DISPLACED SYSTEMS DISPLACED SYSTEMS DISPLACED
New England
Maine . 0.733 0.015 30.584 0.812 73.345 2.060 169.277 5.750
New Hampshire 0.571 0.011 23.787 0.633 57.052 1.603 131.661 4.473
Vermont 0.328 0.006 14.023 0.361 *32.601 0.915 75.233 2.555
Massachusetts 3.829 0.079 . 159.718 4,244 383.068 10.758 884.004 30.026
Rhode Island 0.651 0.014 27.187 0.723 © 65.203 1.837 150.470 5.111
Connect icut 2.036 0.042 84.956 2.257 203.759 5.723 470.213 15.972
Mid-Atlantic J . ’
New York 43.034 0.811 931.096 24,673 2,149.647 59.019 4,937.952 155.708
Pennsylvania 17.932 0.338 387.957 10.280 895.687 24.592 2,057.480 64.878
New Jersey 28.690 0.541 620,731 16.449 1,433,098 39.347 " 3,291.968 103.805
South Atlantic -
Delawvare 0.183 0.002 ‘ 8.438 0.215 . 17.197 0.406 38.175 0.924
" Maryland 1.010 0.016 . 46.350 1.188 94.580 2.233 209.958 . 5.081
Virginia 1,287 0.019 ’ 59.061 1.512 120.374 2.841 1 267.220 6.468
West  Virginia 0.459 0.007 ) 21.092 "0.540 42.990 - 1,015 94.435 2.310
North Carolina 1.929 "0.030 © 88.590 2.268 180.559 4,261 400.827 9.702
. South Carolina 0.734 0.011 ’ 33.749 0.863 68.785 1.623 152,696 2.695
" Georgia : . 1.287 0.019 59.061 1.512 120.369 ~  2.841 267.220 6.468
Florida 2.113 0.033 97.027 2.484 ) 197.757 4.667 439.003 10.624
East North Central : ’ :

: Michigan 17.963 0.376 383.888 10.290 925.268 29.323 - 2,033.804 84.373
Wisconsin : 8.982 0.187 191.946 - 5.145 462.634 14.661 1,016.901 - 42.187
Ohio ’ 21.227 0.443 453,687 12.161 = 1,093.499 34.655 2,403.586 99.713
Illinois L 22,044 0.461 471.136 12.628 | 1,135.556 - 35.988 2,496.031 103.549
Indiana 10.614 - 0.222 226.843 6.080 546.749 17.327 1,201.793 49.857

*Assumes accelerated commercialization incentives to achieve national goal of 22 quads displaced energy by year
2000 (Option II) and mid-priced conventional fuels.



TABLE II, Concluded

1978 1985 1990 2000

NO. OF MILLIQUADS NO. OF MILLIQUADS NO. OF MILLIQUADS NO. OF MILLIQUADS
CENSUS REGION/STATE SYSTEMS DISPLACED SYSTEMS DISPLACED SYSTEMS DISPLACED SYSTEMS DISPLACED

East South Central
Kentucky 2.403 0.051 103.544 2.726 239.386 6.271 635.855 20.055
Tennessee 2.980 0.063 128.318 3.380 296.838 7775 788.460 24.866
Alabama 2.596 0.056 111.761 2.944 258.538 73312 686.724 21 :657
Mississippi 1.635 0.035 70.368 1.854 162.783 4,264 432.383 13.636

West North Central
Minnesota 8.745 0.194 183335 5FLEEE 410.394 11.984 922.416 32.834
Iowa 6.359 0.140 133.335 3.718 298.468 8.716 670.847 23.880
Missouri 10.732 0.237 225.002 6.273 503.667 14,707 1,132.054 40.296
North Dakota 1.589 0.035 33.334 0.929 76.618 2.179 167.712 5.970
South Dakota 1.589 0.035 33.334 0.929 76.618 2.179 167.712 5.970
Nebraska 3.578 0.079 75.002 2.091 167.889 4.903 377.352 13.432
Kansas 7.156 0.158 150.000 4.182 335.777 9.804 754.703 26.862

West South Central

Arkansas 7.205 0.115 153.886 5.933 352.060 13.365 767.670 38.303
Louisiana 12.248 0.197 261.606 10.087 598.502 22.719 1,305.039 65.114
Oklahoma 12.248 0.197 261.606 10.087 598.502 22.719 1,305.039 65.114
Texas 40.347 0.650 861.765 33.224 1,971.536 74.839 4,298.952 214.495
Mountain
Montana 1.997 0.032 44,121 1.480 94.824 3.482 195.481 10.214
Wyoming 0.855 0.013 18.909 0.636 40.639 1.492 83.776 4.377
Colorado 7.132 0.115 157.575 5.290 338.655 12.438 598.145 36.476
New Mexico 3.995 0.065 88.242 2.962 189.647 6.966 390.963 20.426
Idaho 2.282 0.037 50.423 1.693 108.369 3.980 223.407 11.672
Utah 3.137 0.051 69.333 2.328 149.008 5.472 307.184 16.049
Arizona 7.704 0.124 170.181 5:713 365.388 13.432 753.996 39.395
Nevada 1.427 0.023 31.515 1.057 67.730 2.487 139.628 7.295
Pacific
Washington 5.825 0.097 86.456 1.540 188.650 3.877 446.554 11.221
Oregon 5.825 0.097 86.456 1.540 188.650 3.877 446,554 11.221

California 71.566 1.191 1,062.176 18.918 2,324.894 47.637 5,486.243 137.853




TABLE 111

PARTICIPANTS IN THE RESIDE ‘IAL BUILDINGS MARKET
ONE= ‘AND TWO=FAMILY HOMES AND RETROFIT

P¥ini¢ipal décision makérs:

Builders/Developers/General ‘Conttactors

‘Mo tgage Lenders

- Behers:

HVAC Malntenance F1rms'
’”/Conservatlon Consiultants

Fedetal ‘Standirds Agencies (e.g., NBS; DOE; HUD; VA)
AOther Federal Agenc1es (e.g. ‘NOAA; NASA ‘SEA, FHLBB; NSF)

'«‘—'-C\, 2 e

i pment‘Maqpf cturers/D1strlbutors/Dealers
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Source: R. Hewett, Solar Buildings Markets: Participants and Concerns, The MITRE
Corporation, WP-12488, November 1978.

FIGURE 2
PARTICIPANTS AND THEIR INTERACTIONS IN
THE SOLAR TECHNOLOGY DELIVERY SYSTEM FOR SPACE
AND WATER HEATING IN THE RESIDENTIAL MARKET:
NEW (SPECULATIVE) CONSTRUCTION AND RETROFIT
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decision maker. He or she is primarily influenced by the attitudes
and advice of construction and mortgage financiers, HVAC engineers/
contractors and, in some.regions, by utility companies. All of these
are affected by the actions of state and local, as well as the fed-
eral govermment. Figure 3 shows some typical interactions.

Each market and submarket has a different set of decision
makers, some of whose solar concerns are applicable to more than
one market. Other concerns are telativeély unique to specific
applications/markets, and some may vary in significance depending on
local conditions. In general; barriers fall into three groups: eco-
nomic, institutional, and envirommental (including safety considera-
tions):* Specific barriers are summarized in Tables IV, V, and VI.
These tables also show those barriérs amendble to state and local
government action and thosé requiring the participation of the fed-
eéral govermment and/or the private sectot.

In light of these concerns, the thrust of state and local
efforts must be to:

o develop a positive attitude throughout all branches of
government toward the usé of solar energy

¢ increase confidencé in solar systems throughout the community
i . BT TR S sl BT A SR e SN . L
by; for. example, géveritment purchasé; use, and demonstration
of soldr appliéations :

o reduce 6r reversé éeonomic disincentives to solar use

through, for example, preferential taxation, ¢heap financing,
or utility rate structures

*A fourth categoty, technical barriers, alsc exists. Since it is
o W TR A v, Ca aL . i L. o1 et e s i .. . . .
not directly susceptible to state and local govermment inmitiatives,
it is not considered im thig discussion.

1X
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Taxation & other financial
incentives

Information and other out-
reach programs

Demonstrations

BUILDERS/DEVELOPERS

- Land use planning
State ‘& local building

CONSTRUCTION & MORTGAGE

programs
- Building codes, permits & FINANCIERS
: inspection '

' - Financing and loan regula-

Environmental/safety codes

~ & inspection tions
- Property valuation
ASE FIRMS/SYSTEM
INSTALLERS/MAINTAINERS END-USERS

- Property tax assessment
- Solar rights legislation
~ Consumer protection

- Equipment & systeﬁs per-
formance codes
- Vocational training programs

UTILITY COMPANIES

- Utility rate regulation
-~ Energy resource/need
evaluation

FIGURE 3 :
TYPICAL INTERACTIONS BETWEEN STATE AND LOCAL GOVERNMENTS
AND PRINCIPAL DECISION MAKERS IN THE RESIDENTIAL
BUILDINGS MARKET (NEW SPECULATIVE CONSTRUCTION)



. TABLE IV
MAJOR ECONOMIC BARRIERS TO SOLAR COMMERCIALIZATION

l TECHNOLOGIES /
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*High initial cost [ . ) . ] o | o . . o )
Low relative cost of alternatives [} ) . [ o ) o o . o| o
Uncertain future cost of alternatives L) o | e . . . . ] ] (]
*Uncertain future cost of the biomass ] [
resource .
High cost of transmission o| o [ [} [
High cost of storage [ [ ] [ [ .
*High cost of land e o o o | o
*High cost of site-specific feasibility ol o ] o| o
studies
*High coet of site-specific environmental o| o ) e|.o
studies : .
*%Lack of firm and advantageous utility rate ol of o ] . [
structure policies
Cash flow problems in early years °
*Difficulty in obtaining financing o| o @ . [ ) [ . .
*Difficulty in obtaining insurance ol o| o| o| o 0| o] @ ®
**Lack of uniform and advantageous property’ o] o o °
tax treatment :
NDisruption of work schedules during retro- o | o ]
fit
High cost of purchased biomass fuels .
*Lack of a generous definition of techni-
_ques and materials that should qualify

for tax exemptions
more complete removal

*Susceptible to state and local government actions.

%%Can be alleviated by state and local government actions:
requires federal action and/or private sector involvement.

A. Page, Accelerating the Commercialization of Solar Energy:
State & Local Governments, The MITRE Corporation, MTR-79W00182, May 1979

The Role of
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TABLE V
‘MAJOR - INSTITUTIONAL BARRIERS TO SOLAR COMMERCIALIZATION
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*Competition with-other land/resource:uses fe | . [} .o
**Lengthy lead time for permits o |re |.® . )
#Additional lead time for land acquisition . o [co |.o . .
‘*#*Lack of site banking . o | .o .
*Public resistance to utility ownership : <o |0 |[.0 |-® | .o °
*Lack of utility cooperation e |[e | o e | e .
“*%Lack. of attention by public utility com- o o o | |e .
missions
*%Possible PUC jurisdiction over cooperatives P Y o |-o
“#%Zoning and building code limitations:and T Y Y [} ° * {.0 ° o o
conflicts
**Aesthetic/architectural controls ° |0 o | e
‘Lack of marketing, intallation :and-service o |eo | @ L) ° o
 personnel ’
Absence of industry-wide standards @and [ o |o |-® i L]
performance criteria
" *Absence -of product testing :and certification o [re |:o |0 o |0
“¥*Lack of .adequate consumer information . @ -0 e |'®
Lack -of stable biomass supply L ' . e °
“Unavailability of ‘conforming fuels ' ]
. Lodal «citizen ‘oppositioen ‘e
“Labor problems ) .
TV interference ] _ o
‘Lack of a field test ‘or demonstration | e
Unclear status of Law of the Sea | e
Leasing:reéquirements for offshore tracts |e
*Susceptible to 'state :and local.government :actions.
more complete removal

" -*%Can -be.alleviated by :state -and local government actions:
requires féderal:action'and/or private sector involvement.
‘The Role of

-iSourceé: 'A. Page, Accelerating .the Commercialization of Solar Energy:
:State & Local Governments, The MITRE :Corporation, MTR-79W00182, May 1979.
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TABLE VI
MAJOR'ENVIRONMENTAL/SAFETY BARRIERS TO SOLAR COMMERCIALIZATION
[47 TECHNOLOGIES /
[¥]
~ . .
) o
. . ] [ o0
of o ~ *
gl @ [<] @ ol o
5 @ ]
ol ot K] © o
S EZ|§[&)F[R) [B]E]3
o
RN - R Y PO N B I
] Tl e 2ol 3] ofoe
. ol B I8/l dlslu[E]2]2
N v A ] o | o
: g1l §/5l8la)g|3el8]s
POSSIBLE ENVIRONMENTAL BARRIERS © & o|& & a8 Sla|lS]< &
Effects on marine biota 'y P
Effects on terrestrial biota . ° [} o
Climatological impacts . [ [ [}
Explosion hazards , .
**Fire. hazards i .
**Health risks (toxic matetials)' [ [ ']
*0Other séfety hazards'(falling blades, ° o [ o
breaking dams) ) .
*Noise . - e e
*kAir emissions . ° . ®
**WYater pollution (residues) °
*Thermal pollution ' - o
4 *Erosion | ’ . o
Seismic effects
**Landclearing - . .
**Harvesting impacts [ e
'fIncréased pesticide and fertilizer use ]
: [}
o| o . .

Increased demand for water

**Aesthetic intrusions
*Susceptible to state and local government actions.
**Can be alleviated by state and local government actions: more complete removal
The Role of

requires federal.action and/or private sector involvement.
A. Page, Accelerating.the Commercialization of Solar Energy:
- State & Local Governments, The MITRE Corporation, MTR-79W00182, May 1979.

Source:

N
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deve’op ‘eutteach capab111t1es——1nformatlon targeted at the
'spe01f1C'concerns of spec1f1c decision makers, approprlately

packaged, disseminated bhr0ugh levetage mechanisms that .enjoy
high credibility, and\backed by adv1sory services

‘ease regulatlons ‘codes, etc., that presently inhibit solar
'commerc1a1’zat10n ‘OF are unduly burdensome to solar propo-

nents; replace them with regulations that are conducive to

®olar wsé; and indoctrinate those that administer such regu-
lations

‘asgess the solat poterntidl of their communitiés, set real-
Astic §6lar godls, and draw up céntingency and operational
‘prans

catalyze and Support .cooperative lnterfaces between TDS par-
‘tacrpants, dec131on makers, léverage points, govermment and
‘othet ‘agencies in «a broker=type tole

fionitot markets and vigorously pursue solar opportunities

-eoerdinate ‘community organizational and 1nst1tut10nal te=

‘sources and - efforts

provide consumet protecticn services

This Tigt is Dllustrative and far From comprehenisive, but it

priovides a conteéxt for the Following tote détailed disc¢ussion of the

role of state and local governments in aceeélerating the commeércial-

ization of solatr energy.
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SECTION 111

'SOLAR ‘COMMERCIALIZATION EFFORTS AT THE STATE LEVEL

Each of the three branches of state -government. (the exécutive,

legislative and judiciary) has a role .to.play in the commercializa-

ition of solar energy. Although the role of the judiciary branch is

‘indirect .and requires istatutory action to modify, quasi-judicial
‘bodies such :as regulatory boards and commissions can directly influ-
@ence solér/commercialigationJ favorably or otherwise. Furthermore,
the Jlatter are more amenable to guidance by .state and local execu-
itives.

Within eath-pf'the‘main~bran¢hes-of;government and their coun- :
‘te¥part’s in substate, regional, ‘county and ‘municipal goveraments,
{there .are many subunits serving specific functions ‘that influence or
.can influence solar ¢ommercialization. Some of ithese listed in Table
VI, whiéh identifiesztheit roles .under the headings of policy
5mékersa'?romobérsu:régulabors“ anﬂfend=usﬁméu These are further

«described in following sections. ‘

‘EXECUTIVE 'BRANCH

}beefnpfgnandfTheirEStafﬁs

{Be'crause ‘of ‘the prestige-of'the}gOVérin*s»office, direcit guber-
natorial leadership «can be extremely influential in mobilizing ‘the
feht@resgovernment.anﬁ ithe private isector toward the increased use of

solar energy. A :governor -can, for -example:

17



81

TABLE VI

TYPICAL STATE AND LOCAL GOVERNMENT ORGANIZATIONAL SLEMENTS
AND THEIR ROLES IN SOLAR COMMERCI.LIZATION

ORGANIZATIONAL UNIT

ORGANIZATIONAL SUBUNIT

PRINCIPAL TYPES OF PARTICIPATION

POLICY PROMOTIONAL REGULATORY

END USER

State Government,
Executive Branch

. State Governmment,
Regulatory/Quasi~ !
Judicial Org.

State Government,
Legislative Branch

County or Substate
Regional Agencies

Local Agencies

Govarnors and their staffs:

=

Mul:i-State Regional Commissivu%

Regional Solar Energy Centers

< 3¢

Staz2 Energy Departments

y Extension Services:

>
EEEEEE]

Taxation Department

>

Consumer Protection Departments

Public Works/Building Services Cepartments

Housing Development Agencies

-l

Transportation Departments

5 % >

Agriculture and Forestry Departments

Standards and Codes Departments—

Education Departments:

5 %

State Level Economic Development Mechanisms

Public Utility Commissions:

>

)
Envizonmental Regulation Departmer:ts/Boards

Energy Facility Siting Boards

»¢ >

Specific Legislative Committees "

Legislative Steff

Elected Officisls and County Admir.

R

Plarning Agencies

Public Works/Building Services Departments

Public Assistance/Information Agencies

Trarsportation Departments

Envivonmental Frotection Departments

Elected Officials, Town/City Mansgers:

) SO

Schcol Boardg-=:

g
Builéing/Plumbing/Fire lnspectors

Property Tax A

>

Planning and Zaning Boards and Dzpartments:

Conservation/Natural Resource Departments:

Histeric District/Aesthetic -Desizn Review Boards:

D¢ >

Public Works/Building Services Departments:

Public Assistance/Information Agencie

Transportation Departments

Community Development Corporation

Local Housing Authorities

SOURCE: A. Page: Accelerating the Commercialization of Solar Energy:
Corporation, MTR-79W00182, May 1979,

The Rofe of State & Local Governments,

The MITEE



e make solar energy a priority issue .

e call for a study of solar energy potential within his/her
state ’

e promote policies supportive of solar energy

e create commercialization offices or task forces (e.g., the
SolarCal Council in California, Solar Alliance in
Connecticut, Solar Action Office in Massachusetts) involving
leaders from business/industry, labor, government, academia,
community groups,. special interest groups, and consumer
agencies

e appoint officials who will promote solar‘enefgy within the
agencies they lead

e encourage the use of solar applications in government
operations :

Multi-State Regional Commissions

Many states participate in Title V Regional Commissions ;hat'
cqﬁduct energy programs under Section 515 of the Public Worké-and
Economic‘Developﬁent Actlof 1967 (as ;mended5 with the suppdrt of
funds from the U.S. Deparfment of Commerce. Altﬁough’they operate
under presidentially appointed federal cochairpersong, policy and
program decisions are made with the collective agreement of the
executiveobranches of state govérnments within the regioq._ To date,
solar-related roles of regional commissions have included:

o formulation of regional policy supportive of solar energy in

general and of regional solar commercialization centers in

particular

e provision of funds, staff, and other support for the assess-
ment of solar resources, technologies, and applications

e funding of solar demonstration and outreach projects
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e funded a proposal that culminated in the establishment of
the Northeast Solar Energy Center with which it maintains
an advisory relationship

e contributed funds to six New England states in support of
solar commercialization efforts (policy analysis, informa-
tion development, dissemination, and demonstration projects)

e sponsored or assisted several programs and research projects
relating to the industrial and domestic (including low income
housing) use of wood as a fuel

e provided funds for the installation and operation of a small
windmill on Mount Washington

e provided funds to retrofit a demonstration building with
solar and wind equipment and to monitor and evaluate these

systems

e supported research on the commercial-scale conversion of ani-
mal wastes to methane and on problems associated with feed-
ing electricity from dispersed wind systems into commercial
grids

e contributed to the development of simplified procedures for
licensing low-head hydro

e sponsored a major conference (and subsequent implementation
planning) with the Eastern Canadian Provinces to develop
policies and projects for cooperation in the areas of direct
solar, wood, wind and hydroelectric developments

For example, the New England Commission has:

e testified at public hearings on biomass developments;
reviewed and commented upon the draft Domestic Policy Review
of Solar Energy”

Other state and regional commissions have played similar roles

in solar commercialization. The Department of Commerce's Development

*A. Page, Accelerating the Commercialization of Solar Enmergy: The
Role of State and Local Governments, MIR-79W00182, The MITRE Cor-

poration, May 1979.




Administration (EDA) has supported specific projects through their
Regional EDA Commissions established through interstate compacts and
congressional legislation. The Four Corners Commission (Colorado,
New México, Arizona, Utah, and Nevada) funded a project which iden-
tified high potential sites for anaerobic digestion of.cattle manure
inté methane and demonstrated the conversion technoldgy with a mobile
unit which traveled thrOughout the member states. The Southwest
Border Regional Commission (California, Arizona, New Mexico;_and
Texas) funded member states to study their potentials for renewable
energy development. Currently there is no formal EDA poIicy-to
support solar energy developmeﬁt, but each regional commissi&n has
the discretioﬁ to fund proposals submitted or approved‘by member
states.”™

'State Energy Units

Almost every state has an energy department, division, 6ffice
or staff that serves as,phe focus of energy activitfés within the
executive branch. Their status and influence'véry widely sdﬁject to
the policies and levels of interest of the governors. Some of their
activities include:

e evaluating and projecting state energy usage, needs, and
resources, and the potential for solar energy

. anélyzing solar energy policy options

*SERI, Annual Review of Solar Energy,‘draft document, Chapter 27.
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drafting perntinent. legislation:

designing; the Ehergy‘Extensfdn\Sérvice‘programﬁ a: federal
program: modeled aftet‘the)Agrnculturai Extension: Service
tor provide: corservation and solar information: and' technical
assistance to: small energy users

stimutating interest throughout tle community and: prov1d1ng
a: solar information service.

organizing s

lar workshops:, séminars, training programs,

.demonsitratiens, and other outreach activities

initiating and coordinating solar commercialization efforts
by other- state agencies

The: Minnesota: Energy Agency has, for example:

[ 3

[

'conducted“compebl'lons Wi

vy -analysis. to the executive and:
Legislative branches:

written: legiislatiom on. solar acecess, solar equipment stan-
dasrds:,. and’ selar property tax incentives

designed the Minnesota energy extension service

conducted the Minnesota Alternative Ener
mulat.on: BPro:

y. R&D: Policy Fbr='
ect. to: determine the potent1a1 of the state's

-sokar resources

m&nagedfthe Energy Center w \ ide's- both general imfor—
matlom and’ techunical. adwlce»on spectfie systerns

eva&uated’the penformance of solar systemq already installed

managed a: 000:. &lternatlve energy grant program to
rPspondHUOfumS‘erLted proposals:

i cash awards: for the desigm of
‘iver solar homes

lLow-cosit: pas

wonked?wﬁﬁ&»vdc&ﬁiddaf—tecﬁmﬁczl schools to design training
courses for solar egquipment installers.

LTobbied: ait. the' federal level for funds for solar demonstra-
tiom: projects’ arising: in: Minnesota:

advised: the Mid-America Solar Energy Center
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Energy‘Extension Service (EES) Units

fhe purpose of-the DOE Energy Extension Service (EES) Program,.
authorized by Congress in 1977, is to offer practical energy saving
information and advice to small energy users such as individuals,

'smalf businesses gnd‘agricultural operations, schools, hospitgls,

and state and local governments and to encourage tﬁe use of solar

and other renewable resources. Thelprogram also addresses 1everage
and multiplier groups that influence energy use such as architect and
engineering firms, builders, and bankers.

Ten pilot states® were competi;ively selected to receive
grants of up to $1.1 million each to participate iq a 19-month pilot
program. The nonparticipating states were subsequently invited to
submit.applications for grants of up to $30,000'each to suppértfstate
activities, observe pilot state programs, understand the lessons
learned by pilot statés, and use those lessons as a basis for plan-
ning participation in a nationwide Energy Extension Service.

The pilot states have generally grouped their extension pro-
grams and activities on the basis of client categories to be served.
Much of the activity revolves around providing advice on éﬁergy
conserQation methods. However, in the course of this work, consumer

questions.about solar energy are frequent. The specific solar

*Alabama, Connecticut, Michigan, New Mexico, Pennsylvania, Tennessee,
Texas, Washington, Wisconsin, Wyoming.
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commercialization -activities of pilot state Energy Extension Services

thrave :ncluded:

@

:answering 'solar questions ‘that come through the telephone
"hot "lime" {(Connecticut) '

providing :information to farmers on .solar grain drying
«(Alabama)

-conducting workshops on solar :and wind power (New Mexico)

‘holding sseminars ‘for small ‘businesses and the housing indus~
‘try (Tennessee) '

providing individualized technical .advice about solar appli-
-cations :to local governments, ithe ‘home building industry,
-small :-manufacturers, financigl institutions, hospitals, and
other consumers (Texas)

-providing -information to -all .consumers on safe and efficient
use of wood=heating appliances (Wisconsin)

:monitoring :the availability of .wind and solar resources at
‘high 'schools -throughout :the .state (Wyoming)

Many :nonpilot :states :are .active :in similar projects but, pending

«the inception :of :a mationwide ‘EES :program, these are not, :for the

mosit jpart, supported with EES funds. ’Proposed legislation--the

iEnetr,gy 'Management ‘Partnership Act (EMPA)-=will .consolidate DOE -state

;grant iprograms :and meflect ithe Ffact *that, :at the dmplementation

'

jkevel, ssuch .programs :are :@lready well {integrated iin most -states.

Consumer Protection ‘Units

Mos't istates ;have offices or -departments which deal -with .consumer

icomplaints :concérning ‘fraud, ‘truth-in-advertising, service issues,

sand. pricing rquestions. ‘These :offices :are closely linked with, or

24



sometimes'part of, the office of the state Attorney General. These

departments will become involved in solar commercialization by:

issuing warnings about poor practices or equipment

. publishing consumer protection and solar buying guides

lobbying for consumer protection legislation

investigating complaints

Massachusetts established a unique '"Solar Action Office" within

its consumer affairs department.- This office serves as the solar

. advocate within state govermment. It also provides technical in—

formation to a wide clientele. Specific activities this office has

engaged in concerning the commercialization of active and passive

solar space and water heating include:

providing complaint referral services

preparing and distributing solar consumer information -such
as the buyers' guide, "How to Make a Good Solar Purchase"

preparing and distributing technical information to a &ide.
-gudience: a catalog of the entire solar industry infra-

structure within the state; a "loading table" for rooftop
collectors for architects, builders and building code -in=

- spectors; a pamphlet on correct techniques for installatioh
of water heaters b

holding technical conferences and seminars for the généfal
public and specific groups such as plumbers, building code -

.inspectors, contractors, electricians, homeowners, . and

architects-

writing model solar legislation

writing model warranty standards for solar products

keeping track of all available solar grant programs and‘.'
informing all interested parties :
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e managing the HUD solar water heater initiative, and monitor-—
ing the performance of these installations

e taking periodic surveys of various components of the solar
technology delivery system (such as consumers and instal-
lers), keeping track of their concerns

e providing technical services to state and local building
officials

e 1investigating barriers to solar business and market develop-
ment in the state

e working with labor and industry to develop a computerized
model which will examine the regional economic and employment
impacts of solar energy in residential housing. The informa-
tion provided by this model may be useful to bolster argu-
ments for increased financial incentives for solar energy.

e acting as the in-house solar design advisor to other depart-
ments within the state, particularly those responsible for
building and maintaining state-owned buildings such as new
housing for the elderly. Site evaluations and technical
review services are offered

e serving as public speaker to a variety of organizations and
provider of information to the news media.

While this may be an unusually active solar commercialization
effort within a consumer affairs department, these projects are well
within the general purview and responsibility of state government,
and could be placed in an Energy Office, Governor's Office, or
Special Task Force on state solar commercialization.

Public Works/Building Services and Housing Development Units

These units are responsible for the building and maintenance of
state owned property and for financing or subsidy of new and renova-
ted housing for elderly or low and moderate income tenants. They

are, therefore, among the largest building developers in their states
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~and have considerable opportunity to stimulate solar commercializa-

tion by the purchase of solar equipment and by leaﬁership. They aisd '

.

have considerable power to experiment with innovative building design:

and structure. These opportunities can be exploited by:

' ]
e the app01ntment of architects and engineers with successful

solar experience
" ® evaluation of design/build options
e development of design and purchasing specifications

e review of pertinent codes and regulations to allevaite or .
remove those that presently tend to inhibit solar initiatives. =~ . .

e interfacing with other states that have initiated succeseful
programs in these markets ' R : R

e negotiating the appropriation of additional funds to offset
the additional design and initial higher capital costs of

solar construction

e sponsoring architectural competitions B} o e

Transportation Units

State transportatlon departments operate fleets of vehicles that
: can.be used to test end demonstrate the use of biomass fuels. Since
usuch fuels ﬁillibe regionally produced and, at 1eaet initially, Will'
Probably find regional rather than natioeal merkete{ stateieffottéliﬁi-
,blofuel commerc1alization are apptopriate. These ceuldiieclude;

. 4testing and demopstration ptograms |

@ .evaluating transportation applications and providingibolicf'

analyses to state executive and legislative branches..

For example Nebraska made 30 state vehicles available for a’ two

'million mile road test of gasohol conducted under the aegls of an
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Jtdilization :Committee sitaffed by the state

ultural department. A bill is presently before the legislature

‘opriate funds for matching grants o four develoepment corpora-

ties to produce gasohol.

ural and. forestry resources in energy-related applications.
ting demand ithrough demenstration -projects and -evalr
wations and dncreasing -supply through agricultural and forestry
develiopment programs, they .can ialso plan for the sustainment .of

imberlands -against anticipated market demands. The cogperative

dinterac

on between "1t~r~.:a;dii_ftii_gna:1 farming and forestry interests .and

those resulitiing from iincreased biloenergy applications will be -a major
-concern. of state agricultural sand forestry units, whose solar commer—

cialization -roles will include:

ysis ifor the -executiive and legislatiye
omasis sresources for .energy



Standards and .Codes Units

State'governments typically include departments that establish
and enforce étatewide standards for building, plumbing, and electri-
cal safety, and for fire prevention. Most regulations predate solar
applications and, if enforced in an unenlightened way by inadequately
informed inspecfors, can pose barriers to the accelerated commercial-
ization of solar energy. On the other hand, several states are de-
veloping solar specific standards and reviewing existing regulations
with regard to their relevance to solar systems. Florida has a state
wide requirement that plumbing be designed to facilitate the instal-
lation of future solar hot water equipment. California permits local
» building departments to establish solar standards. Nevada makes
. solar design allowances a feature of the energy conserving building
. code. While some system performance codes may aépear restrictive in
the shqrt term they can,'ih the long run, raise the quality of sys-
temé and éomponents and help to create confident céﬁsumer demands.

In the above context the commercialization roles of state stan-

dards and codes units include:

e development and enforcement of pertinent solar specific
regulations

e review of existing, nonsolar specific regulation and, where
appropriate, recommendation of revisions

e training of inspectors in the application/interpretation of
regulations with respect to solar applications
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o collaboration with regional and federal agencies in the
development 6f model codes and standards

é interface with atrchitects, enginéets, builders, etc., to
resolve problems

Education Units

State education déepartmerits cdil conmtribute to solar energy
comuercialization through educational progrars and their participa~
tion ifi pertinent building activities. ©Some state enérgy departments
ptess for ithe inc%usionvof-energy cufricula in public schools t§
ifiérease energy awareness and as a means of disseminating energy
itformation into homes. Othet$ go furthers New Jersey, for example,
has a Juniof Energy Inspectors program directed towards‘helpiﬁg‘homéh
owners: fipdﬂways.of cdﬂServing,enetgy; |

Since states typically reiiiburse towns, at legst in par;,}for
ithe puichase of school buiydiﬂgs and equipmedt and can specify‘
.édﬁdiﬁidﬁs,goVetﬂiﬁgusﬁch reiﬁBUfSemeﬁtsjabhey do hdve the potenfial
t0 influetice solar yse. Under the National Energy Act, state
ediucation departments afé also involved invfhe-rettofiftiﬁg of public
schiools. |

At the highet educatiotnial level, states can be influential in

faitidting policies that will lead to thé vocational training of
Solar é@uipmeﬁf installers/maintainers, and to the deveLdpmenﬁ of
gapabilities for solar feééaréﬁ and developweént, and commercializa-
tion of state colleges, universities aid vocational/technical

schools.
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In summary, state departments of education can:

e develop energy-related curricula

o promote the use of solar energy in school building programs
e sponsor vocational training programs

e set up solar research, development, and commercialization
programs in institutions of higher educalion

 State Level Economic Development Units

A number of innovative institutions have arisen recently in sev~-
eral states with the basic aim either of assisting technologically~-
based companies or of providing answers to technological questions.
Examples are the Connecticﬁt froduct Development Corporation, tﬁe
Massachusetts Technology Development Corporation (both quasi—éublic
corporations), and the Pennsylvania Technology Assistance Program
. (PENNTAP). These organizations function at the state level somewhat
indepéndently of the executive branch but maintain ties with the
state's economic development department. They provide individualized
businéss Hevelopment assistance (funds and managerial expertise) to
small technologicaily innovative qompanies,.and they bring together
willing buyers, financiers and sellers of solar technologies. For
example, the Massachusetts Technology Development Corporation orga-
nized a wood gaéification project for a large apartment coﬁplex. It
brought together owners of the forest resource, gasificatiop‘equip—
‘_ ment makers, and private sector investors. Efforts of this nature
have significant potential and serve as a model for state 1evei

activities.,
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REGULATORY AND ‘QUAST-JUDICIAL UNITS

lic Utility Commissions (PUCS)

State piublic utility commissions (PUCs) ¢an be éxpected to play
@«tiuéiai'rble in mhe:tbmﬁertiﬁiiéatiéh of those @olﬁé techhbiagiés
wWhitch @fbﬁu@e<éiettr&tity-bf;gé§eEWé fuels tor 4distribution or useé
effectricity ot gas:a%.a:baék=up fuels Their activities relating to
solaf contercialization include:

8 Pegulating utility Pate stFuckures
@ igsuing certificates of need for new powet plants

@ tegulatifg new busitess dctivities of the utilities

if'es, éuéh ag WholéSéié poWéf

® =dec1d1ng whether certaln ac"

@ vféviEWihgrutili%y ﬂ@manaAf&t@aéécs'aﬁd supply ‘plans

14 ost states, BUCs ate tow primarily concerned with cost and
iéliébility4of-tradiﬁional'dtility §efviéé.anﬁ have generally acted
as .ai overseer rathet than initidte of policy:* However, in a few
shates, such aSiCalifdfﬁié; PUCs have assumed 4 Vetry sctive fole i5
promoting solar development through Fhe fééﬁiéfbfy‘ﬁtdtéé§; féf
@x@mpié;f&hévCéiiféfﬁiéﬂG&ﬁﬁiégiaﬂf

ordeféed a staff 1nvest1gat10n of‘l’w-lnterest, Ibﬁg*téfﬁ
‘finadcing of solar devices by it ty cofipanies -
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e ordered utilities under its jurisdiction to collect and
assess load survey and climate data relating to solar energy

Most states have not gone as far as California, but PUCs have
the capability to develop and encourage new modes of utility plan-
’ N

ning. In the area of dispersed solar technologies (primarily solar )

water heating and solar space heating and cooling), PUCs can play an .-

active regulafory and policy role. Théy can encourage Utiiities to

provide solar éustomgrs with back-up service at reasonable and, in

some cases, preferential rates (for example, where the ser#ice is

con;rolled or interruptible, or where the solar system aéts as a

peak-shaving device for the utility). They can encourage utilities

to use their subsﬁantial borrowing powers to make available‘low_in‘;
y

- terest loans to solar customers.

In some states, PUCs are now involved in reviewing utility .

demand forecasting and supply proposals. This role is\sometimes.per—'

formed by Energy Facility Siting Boards, which are discussed later..

Previewing supply plans of fers PUCs a chance to support consideration

of solar technologies in future energy and utility planning.

In the area of central solar electric and other centralized -

solar technologies, PUCs can addréss the complex economics §nd

system-integration issues associated with the introduction of inter-

mittent sources into the power grid.
~ : ‘ J

‘In most cases, PUCs are not currently well'prepared‘to‘déal with

many of these issues, and yet their full participation is critical to

the commercialization of pertinent solar technologies.
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State shvitenfiental depatrtments that are fréquently associated
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e streamlining procedures for, and the handling of, license
applications

LEGISLATIVE BRANCH

Specific Legislativé Committees

In some cases state legislatures have established special energy
commifteés; in others, bills relating tolenergy are refer;ed to other
established committees. Even in state legislatures which have spe-
cial energy committees, bills. on taxation freque;tly are refgrred to
financial committees. Thus, typically, there is no single poinf of
access to the legislative process.‘ ; : .

.

As Table VIII indicates, most solar-related state laws passed to
date are concerned with financial incen;iVes._ |

In the area of financial incentives, the states have'passed 21
bills dealing with ﬁhe‘income tax, 28 property tax biils, 7 sales.and
use tax bills, 4 bills providing low interest loans, and two states
(Maine and Tennessee) have provided grantéyfor demonstration.

In the area of solar access, 8 laws provide for voluntary ease-
~ments, 3 allow solar considerations in élanning, zoning or subdivi-~
sion regulatigns, and one dec%ares accésg to sunlight a transferable
property right. A{} of these solar access laws are locaily adminis-
tered. |

These. limited examples illustrate the significant potential of

state legislative units to remove or alleviate barriers to solar
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TABLE VIII

SOLAR-RELATED STATE BILLS AS OF
JUNE 1978

TOTAL NUMBER

PASSED, NUMBER OF STATES
ALL STATES, AS HAVING LAWS OF
TYPE OF LAW OF JUNE 1978 THIS TYPE
Solar Financial Incentives 62 37
Solar Access 12 12
Standards for Solar
Systems — 5 5
Solar Building Code
Provisions 3 3

SOURCE: Summaries of Pilot State Extension Services, U.S. Depart-
ment of Energy, February 1978.
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commercialization. Through legislative hearings they can also do
much to publicize solar energy.

Legislative Staffs

Staff to legislative committees play a key role in the genera-
tion of ideas for new legislation, in the drafting of bills and,
hence, in the typé of solar incentive legislation that is eventually

passed. They also play a key liasion role with the executive agén-
cies and debartments, and provide crﬁcial investigafive and back-up

research services to legislators sponsoring solar bills.

Regional, County, and Local Government
The roles of chief executiﬁes, elected officers and functional

unité’of count&, regional, and local governmenté closely parallel
those of ﬁheir state analogues. To review them in detail would be 
~unduly repetitious, yet they have tremendous potential to contribute’
to solar cgmmercialization efforts. A number of local communities
have developed, and begun to implement, comprehensive solar planSQ
The City of Davis, California, is frequently cited in this céﬂ-
-text.*® _Many others Bave-embarked‘on more limited programs tﬁét,
apart from the.direct benefits that accrue, generate experienceltﬁat

is invaluable to other local communities.

*R. Brunner, Local Energy Policies, Summary of Testimony before
Subcommittee on Energy and Power of the Committee on Interstate and
Foreign Commerce, U.S. House of Representatives, Washington, D.C.,

" May-June 1978. ' : '
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.SECTION IV

THE DOE ENERGY EXTENSION SERVICE
AND THE REGIONAL SOLAR ENERGY CENTERS

Many federal departmengs and agencies have programs that aid
state and loca; govérnments in support of energy conservation, the
use of alternative fuels, and solar commercialization. Thirteen
federal departments have reported 68 outreach programg related to
conservation and the use of feﬁewable energy resources.* They
provide inférmation or technical assisfance. 'About $190 million in .
federal funds were devoted to tﬁese brograms inr1979. More than half
of them are managed by DOE.*

The Energy Extension Service énd the Regiona} Solar Energyv
Centers are identified here because, in addition to their own spe- -
cific programs, théy function as facilitgtors (and in the case éf;

EES, the-coordinator) of all such federal programs.

.THE DOE ENERGY EXTENSION SERVICE

The Energy Extension Service (EES) was authorized bf éongress in
1977%* to encourage energy conservation measures and the use of
renewable reéourcés by small energy users such as homeowners, small
business and agricultural operations, schools,{hoépitals, and state

and local governments. Small energy users account fof abOut'40

*Comprehensive Program and Plan for Federal Energy Education,
Extension and Information Activities, DOE/CS, January 1979.

**The Energy Research and Development Administration Authorization
Act, PL 95-39, and the DOE Organization Act, PL 95-91.
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percent of the nation's annual consumption of energy.* The EES

also addresses leverage and multiplier gfoups, such as architectural
and engineer firms, builders, and financiers that affect energy use.
The pilot program works through the states, each of which was given
the maximum latitude to design and manage its own programs and to i
test new approaches, The EES aims to provide personalized infor-
mation and technical assistance to help small energy users to make
infgrmed énergy—related decisions. States are responsible for deliv-
ering'such services to users and DOE/EES for Providing states with

~
the necessary backup and technical assistance. It does this mainly

by putting states in contact with existing technical résources,**
facilitating information sharing, and meeting training needs.

The ten pilot states'are presently conducting a totallof 74 EES
progréms;T.some operated entirely by the state, others opéfated by
universities, and some jointly through state/university partnerships.
Despite variations among target audiences, all programs includg res-
iQentiél, commercial, and govermment public insti;ution categories;
While EES programs are not solarfséecific, but relate to a wide range

of energy conservation and alternative fuel use,’! most of them

*DOE ReporEVHCP/U2671v01, The Energz_ExtensionAService Evaluation,
October 1978, T B
See, for example, Energy- Related Tpchnlcal Assistance Gu1de for
State Grant' Programs, MI'R-7968, The MITRE Corporatlon May 1979,
which identifies pertinent federal and state programs, techn1ca1
a851stance resources, and points of contact.
TU .S. Department of Energy, "Evaluatlon of the Energy Extension
Serv1ce Pilot Program," Report to Congress, DOE/CS-0074, Marcy
1979,

tta comprehensive summary of ongoing pilot state programs is given
in DOE/CS 20074 (op. cit.).
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include the use of solar energy. For example, the New Mexico EES, in
cooperation with the New Mexico Energy Association, has a residential
solar program that provides workshops and personalized technical
assistance to homeowners on ac;ive and'passive solar applications for
both new and retrofit comstruction.

Based on 1975 Census figures, federal outreach funding of pilot
states in FY 1978 was equivaleant to $0.69 per capita, of which the
EES component was $0.17.* Evaluation of its first 6 months of
operation showed that, despite normal shake down pfoblems, the EES
program had proved cost éffective in terms of program cost per unit
of conventional fuel displaced; It presently appears to be most cost

effective within the commercial/small business sector.*¥

THE REGIONAL SOLAR ENERGY CENTERS (RSECs)

In 1978, DOE established four Regional Solar Energy Centers (see.
Figure 4) as part of the national solar commercialization planning
process coordinated under the National Plan to Accelerate the Commer-
cialization of Solar Energy (NPAC). RSEC Boards of Directors typi-
éally include representatives of eaéh member state, nominated by
.their governors (the Mayor in the case of the District of Coiumbia).
Unlike the EES, which embraces all aspects of energy conservation and

alternative fuel use, the RSECs are devoted solely to promoting the

*Some Perspectives on Energy Conservation Outreach Programs,
DOE/IR-0034, October 1978. '

**Evaluation of the Energy Extension Service Pilot Program: = The
First Year, DOE/CS-0100, August 1979. 1In the small business sector

the cost of incremental saving of 1 BBL of oil equivalent = $6.85 -
$8.95,
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use of solar energy. They are the primary subfederal planning and
coordinating agencies within NPAC. Their major goals are threefold:
e to develop and maintain regionally specific commercialization
plans within pollty guidelines established by the Domest1c
Policy Review (DPR)

e to initiate, monitor and evaluate regional programs in col-
laboration wilth member stLates

e as appropriate, to coordinate and support (both technically
and with funds) state and local commercialization programs

The RSECs are supported on solar energy research and development
matters by the Solar Energy Research Institute (SERI) in Golden,

Colorado.

Patterns of current and projected energy needs and utilizatibn,
and the availability of energy-related res0urce§ vary widely between
regions aé do many of the economic, institutional, demographic, and
other characteristics that influence the potential for solar commer-

cialization. Taking such factors into account, the RSEC planning

process entails:
o development of data bases
o identification of opportuﬁities for solar use
e identification of key decision makers and leverage points
within related markets, together with their ongoing, solar-
related. market concerns and barriers to ‘commercialization

e formulation of commercialization strategies

o development of commercialization programs and mechanisms
for their monitoring and evaluation
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As with NPAC, the planning process is a coatinuous one. All the

Regional Centers have completed the initial planning phase and three

have begun operations. Target markets comprise two broad categories:

those that represent significant opportunities for early mar-
ket penetration of well established solar technologies; suth
as space and water heating for residential and commercial
buildings that are major consumetrs of énergy

those that present early opportunities for the development of
markets for commercially less well established technologies
such as wind energy conversion, biomass, applications, photo-
voltaics, etc.

In the above context the interface between thé Regional Centers

and member states is broadly twofold. On the one hand, the states

contribute to the overall regional plarnning process and to the imple-

mentation of regional program components within their communities.

On the other hand, the RSECs assist state programs through:

[ )]

provision of regional information and data networks

provision of assistarce in program plafnning, mehitoring, and
evaluation

provision of technical assistance

direct funding of commumity progfams tiost suited to state and
local implementation

as appropriate, and without usqrﬁiﬁg the autonomy of state
and local jurisdictiéns, coordidation of state and local
solar commercialization activities and fulfillment of a bro-
ker role in interfacing between pertinent dgercies and inter-—
est groups at a regioral level, ete.

The Regional Solar Energy Centers are relatively new and,; per-

haps not surprisingly, their modes of operation with stdtes tend to

drffere

Thus, the Northeast Soldr Energy Center has developed a
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centralized system with a relatively large headquarters staff that
disburses federal funds for alternative energy programs and tends not
only to coordinate and support state programs but to exercise a mea-
sure of control over them. In contrast, the other Regional Centers
operate, or plan to operate, a more decentralized system involving
smaller headquarters staffs. The emphasis is on regional planning,
programming, and coordination roles and the provision of support for
state and local commercialization initiatives. The RSECs have enor-
mous potential for stimulating, coordinating, and supporting state

and local government efforts across the board.
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SECTION V

THE NEED FOR GREATER FEDERAL SUPPORT
FOR STATE AND LOCAL GOVERNMENTS

“Solar commercialization is ultimately a front line activity in
whiéh state and local governments have a crucial role to play. At-
taiment of national goals for solaf energy requires that all state
and local jurisdictions achieve theif full potential with respect to
accelerated commercialization with the minimum delay. They cannot do

this without continuing and enhanced support from the federal govern-
ment. Even those presently implementing the more ambitious programs
are faced with barriers to accelerated commercialization that are
beyondltheir power to remove. The major kinds of federal support
require& are in the areasbof:

e Funding-the direct or indirect provision of funds adequate
to enable subfederal govermments and agencies to attain real-
istic goals ’

e Information-the development and maintenance of networks;
“the production of guidelines for program development, man-
agement, monitoring and evaluation; preparation of sample
legislation, codes, workshop outlines, vocational/training
syllabuses and materials, sponsorship of appropriate demon-
strations, etc.

e Organization-the maintenance, and where necessary, the cre-
ation of simplified channels of communication/responsibility

for the effective referral and resolution of state and local
issues

e Motivation-strong, positive leadership, a clear definition of
feasible goals, the formulation of national policies/programs
for their attainment, and demonstration by example
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FINANCIAL SUPPORT

The state and local commitment required ﬁo reach nea;- and mid-
term national solar energy goals will not be achieved without a sig-
nificantly increased federal financial commitment., Many sub-federal
communities ganndt afford to fund solar programs without seriously
disrupting other ‘priority policies and programs to which they are
committed. Even the more affluent communities that accord high pri-
ority to solar energy have to pace their programs according to their
resources. Some programs aré presently of'an exploratory nature and/
or emphasize selected solar applications. In contrast; attainment of
national goals will require fully operational efforts that address
all opportunities to use solar energy. The potential of such funding
is'reveamed'by the recent evaluation of the Energy Extension Service
\Pflot‘Stame‘program. Although it would be unrealistic to extrapolate
from the numbers cited, they support the view that such expenditure

‘is cost effective when compared to the cost of imported oil.

TNEORMATTON

Effective disgemination of data .and information is crucial to
the accelerated commemciaLizationanQSOJar.energys Everyone in-
=vdlvéd in ‘the process is~oberating.gn a time scale considerably
ritore condensed ‘than that which typifies :the normal market evolution
of innovative technologies, Information and -experience is therefore
‘accumulating at .a faster than typical rate. At the same time, all
participants must gain from the experience .of others; speed up
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decision processes, program planning, and implementation; and avoid

redundancy of effort. To these ends, comprehensive, adaptive, and

multi-faceted networks need to be established nationwide. Informa-

tion required includes:

systems engineering information

performance data--both manufacturers' data and real life
experience

capital, operational, and maintenance cost characteristics
case histories--successful and otherwise

examples of state/local govermment initiatives and exberience
codes, standards
legislation

manufacturers, distributers, installers/maintainers

_availability of preferential financing

Several federally sponsored and a number of private sector

information outreach capabilities already exist, such- as:

the National Energy Information Center (DOE)

the National Solar Heating and Cooling Information Center
(DOE) . :

the Solar Energy Industry Director and Buyer's Guide (Solar
Energy Industries Associations), etc.

Likewise, the Energy Extension Service has initiated an Energy Re-

lated Technical Assistance Guide (ERTAG) for State Grant Programs®

*C. Neves, et al., Energy-Related Technical Assistance Guide for
State Grant Programs, (Revision 1), Volume I, MTR-7968, The MITRE

Corporation, Federal Resources; Volume II, State Resources, May

1979.
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that catalogs federal and state programs considered to be potentially
ugeful in support of state and local efforts. The RSECs and some
states have similarly developed or are developing regional or com-
itunity oriented ifformation and data basés. There is an urgent need
to coordinate these and the many other information sources into a
practicable netwotk; designed to suit state; local and regional re-
guiréanetts and capabilities: Development of this facility could be
aft appropriate résporsibility of the DOE Office of Conservation and
Solar Applications Ernergy Extension Sérvice in the context of its
outredch responsibilities and its established interface with state
agernciess

Despite the existence in certain state and local communities
of extedsive and successful solar commercialization programs, a much
ldrgetr number are less advaticed atid some have hardly got off the
iark:. The latter two cdtegories if particiular have limited, if any,
éxperience in the devélopmént of programs such as dre required to
§tifiilate solar utilization; or in their impleémentation, managemerit,
iotiitoridg, and evaluation. WNor aré they adequdtely experienced in
theé resolution of a humber of solat-reldted institutional and quasi-
judicial batriers. The potential for federal support in this context
is significafit through, for example, the provision of gui&elihes to
program déveiopﬁéﬁt; etc., model legislation, codes, regulations, the
tetiporary assignment of technical experts, and so forth.* The KSECs
;ﬁwéwis Efépéridglé Handbook on program evaluation. Voluﬁe 1,

Plannifig for Evdluatiod is in draft, DOE/CS/69071-1 (Draft), August
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could be instrumental in negotiating and administering many of these
and other natures of support, such as workshop outlines, educational

and training syllabuses.‘

ORGANIZATION

A major criterion of organizational eftfectiveness is the extent
to which it facilitates the attainment of functional objectives. In
this context, many at the state and locgl level find present divi-
sions of responsibility and channels of referral unclear and confus-

ing. They should be reviewed, clarified and streamlined. Consider,

for example, the goals and activities of the Energy Extension Service

and the Regional Solar Energy Centers.
As previously stated, the function of the EES is to offer prac-

tical energy saving information, ‘advice, and technical assistance to

"small energy users, and Lo encourage the use of solar and other re-

newable energy resources. The program is operated through the states

in conjﬁnction with DOE State Grant Programs. Although its terms

of reference embrace all aspects of energy utilization pertinent to

small energy users,‘{ts ptimary thrust has been in the area of energy
coﬁservation, including the use of renewable resources.

In contrast, the roles of the four RSECS are solar-specific
and'rela;e to all appropriate energy users, not merely small energy
users. They contribute to NPAC through the regional planning.prOj
cess which involves close collaboration with the states, ;nd they
contributé to solar commercialization by evaluating regional energy
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feeds afid resources, identifying solar matket opportunities and
jeverage points; providing techaic¢al assistance, information networks
4fd thetr outreach and support activities: As appropriate; they also

coofdinate and provide financial Support to state and local programs.

ipyitg a6 they do a position betweén macto policy and national
goals at one end of the seale and the person*to-person realities of
the markét plate at the other; thé RSECs afe in 4 position to provide
ihput upwards and guidance and support downwards. Despite their em-
phasis ofi opportunities for solat, théy inevitably become involved

if cohsefvation ti:eéhnoiégy bécause of the eritial dependence of sodlar
gystem perforimance on thé incorporation of effective conservationm
méthods: In this régatrd alone, f‘:ii'efé- i§ potential for overlap ard
somé redundaney betwéen EES and RSEC activities; especially in the
ateas bf ouEféadh and technical @dvice. Although theré are some
advantagées té having multiple sources of information and technical
;éavi&é;<p%é§éﬁt>éfféngéméﬁts-métiﬁ Féview to identify the most ef-

ticient deployment of functional responsibilities.
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