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JOINT ORGAT.TIZERS' COT.TFERENCE FOR AN

INTERNATIONAL SYMPOSTU!{ ON NON-TECHNICAL

OBSTACLES TO THE USE OF SOLAR ENERGY

BRUSSELS, 2-2L JUNE L979

A REPORT ON THE HIGHLIGHTS

OF THE MEETING

BACKGROUND TO THE CONFERENCE

A key question facing policy-makers in Europe and North

America.is how to accelerate the adoption of non-conventional

sources of energy, such as the harnessinj of the surlr

Although several of these sources offer considerable poten-

tial for reducing the gap between the demand for and the

supply of petroleum, none has been developed to any appreciable

extent so far. To some degree the reasons lie in the fact
that the technology is not ripe for exploitation: deficiencies
have been discovered in its ability to perform continuously or
under a variety of environmentar conditions. rn most casgs,

however, the slow rate of progress stems from various non-

technical obstacles, such as deficiencies in legal codes,

lack of warranties, a lengthy pay-out period compared with
conventional forms, or an inability to adapt the technology

to the existing housing stock. There has been a growing

appreciation on both sides of the Atlantic of the difficulties
imposed by these obstacles, particularly in the wake of



expanded research and development efforts in the fierd of
solar energy in certain countries, notably in the united
States, Canada, and a number of the European countries.
Thus far, however, the research effort in this connection

has been modest, particularly in Europe.

Berieving that much might be learned from an in-depth
discussion of the subject, the United States, Canada, and

countries of the European Economic community proposed an

interhational slrmposium, to be held in Brussels in lrlay or
Jund, r-979. rnitially, it was intended that papers wourd be

presented by countries on the two sides of the Atrantic,
enabling some concrete comparisons of experiences with
respect to various obstacles. rt turned out, however, that
much more work had been done in this regard in North America

than in Europe, and countries in the EEC were unabre to meet

the deadline to produce the proposed papers. A wiser course,
the organizers concluded, was to hold a smalrer, exploratory
meeting in Brussers in June L979, and to set the groundwork

for a more comprehensive review for a symposium in Europe

the following Spring.

Briefly, the proposed exploratory meeting was to be

entitled a "Joint Organizerst Conference for an International
symposium on Non-Technicar obstacles to the use of sorar
Energy. " rt was to be held in Brussels in the period 2o-2r
June, L979 and would draw together an Advisory Group composed

of representatives from the united states, canada, and



memlcers of the European Economic community. rt would have
two major objectives:
(a) the identification of the non-technical obstacles to the

wider use and exploitation of solar energy in industrial_
ized countries, as technologies are developed and costs

. are reduced, and

(b) the identification and evaluation of measures which are
being or could be used to minimize or overcome the
impacts of the obstacles so indicated.

A small steering group r.rras estabrished to organize the
1980 rnternational symposium, composed of representatives of
the EEC, u.s. government officials, and a number of consul-
tants. This group included the following people:

U.S. & CANADA

W. ltartin D.G. XVII

W. Palz D.c. XII
T.C. Steemers D.G. XII
A. Strub D.c. XII
J. Van Caneghem

F. Treble I
l- Consultants

L. ValetteJ G. Bradley S. Mission to EEC

THE JOTNT ORGANTZERS' CONTURTNCT

The basic aim of the Joint organizers'conference was to
ray the groundwork for the rnternationar slrmposium to be held

EEC

R. Bezdek

R. Spongberg

A. Hirschberg

A. lliller

W. Sewell

T. Sparrow

DOE

DOE /SERr

- Consultants

U.



in 1980. It was meant to provide a broad indication of the

existing state of knowledge of barriers to the adoption of

solar technology and to generate concrete recommendations

for the scope, content and conduct of the 1980 meeting. To

facilitate this, the governments of the United States and

Canada, and the EEC invited a number of consultants to pre-

pare Background Papers and present them in a plenary Session.

A second Session was devoted to an in-depth discussion of

non-technical obstacles to the adoption of solar technology,

drawing upon exPerience of the group at large. An attempt

was made to develop a broad classification of such obstacles

which might be used for organizing the 1980 meeting. A final

Session was concerned with the development of specific recom-

mendations as to the structure, Participation, and keynote

speakers for the meeting.

Chairmen and Reporters for the various Sessions at the

Joint Organizersr Conference were as follows:

Session I

Session II

Overviews of Obstacles in
North America and EuroPe

Chairman: A. Strub
Reporter: L. Valette

Development of a Classification
of Obstacles

Chairman: W. R.D. Sewell
Reporter: W. Martin

Session III Planning of the 1980
International Symposium

Chairman: R. Spongberg
Reporter: F. Treble



A copy of the agenda for the Conference is attaehed

hereto as Appendix A and a list of the members of the

Advisory Group attending the meeting as Appendix B.

The Conference was preceded on 19 June t.979 by a meeting

of the U.S. delegation and its consultants, dt the U.S.

Mission to EEC, The aim was to familiarize Mission staff

with the purposes of the Conference. Later, the delegation

and the consultants met with other members of.the Steering

Group at EEC Headquarters to discuss the details of the

Conference.

OVERVIEWS OF OBSTACLES IN
NORTH AMERICA AND EUROPE

FoJ-lowing a brief welcoming address outlining the orLgins

and objectives of the Conference, A. Strub of EEC introduced

six speakers who had been invited to prepare Background

Papers. Each presented a short sunmary of his Paper, and

there'followed a brief discussion of points raised therein.

Abstracts of the varioub Background Papers are attached

hereto as Appendix C. The main highlights of the papers are

noted below.

7. Aeeelerating the Aeeeptqnee of Solat
Heating : Nonth Ameriean Eryeri.ertee
and IntermatioruL fnrpli,eatione
W.R.D. Sewell (Canada)

This paper presented a discussion of the contrasting

approaches to the acceleration of adoption of solar home

heating taken in Canada and the United States. Noting that



the solar technology delivery system is controlled by at

least 14 different groups of actors, alI of whom have differ-

ing perceptions of the advantages and difficulties associated

with it, the paper described how the United States has

decided to attack,the problem on a broad front while Canada

seems to have chosen to move more cautiously.

In the United States a wide range of strategies are

being applied at various points in the technology delivery

system. Investment is being made in ntrmerous kinds of solar

energy technology. Application is following rapidly in the

wake of invention, pushed by various incentives at federal

and state levels of government. In contrast, the Canadian

prograrnme is evolving much more slowly. The effort has been

focussed on the early stages of diffusion and incentives are

bbing applied to producers rather than consumers. Interest

has been much greater in individual applications than in
possibilities of centralized energy production.

There are advantages and risks associated with both

approaches. If the United States succeed.s in finding a

reliable technology, available at a low cost, it is likely
to gain an enormous lead in this field. Tf, on the other

hand, it pushes the technology too rapidly, and there are

some major failures, it may alienate public acceptance and

set the technology back many years. The Canadian approach

of caution has the advantage of allowing the technology to

prove itself over a longer time span. It may, however, fail



to allow the technology to make the leve1 of contribution

required to fill the emerging gap in energy supply.

2. U.S. Aetitsities to Mininize the
Irnpaet of Non-Teehni.eaL fssues
Roger Bezdek (United States)

The United States government has made a firm commitment

to accelerate the development of alternative energy sources,

particularly solar energy. This commitment has been made

explicitly in legislation, policy statements and in alloca-

tion of funds for research and development, demonstration

progranmes and various kinds of incentives to potential

adopters.

This paper provided a brief but succinct review of the

efforts and experience to date. It noLed that in the period

1975 to L979 the U.S. federal government had allocated some

$1r177 million to research, development and demonstration,

and over $100 million to various incentive programmes geared

directly to the consuming public and manufacturers. The

latter include HUD $400 grants to adopters of solar hot water

systems, and a programme of tax cred.its introduced by the

federal, government. Allocations to the solar progranune

promise to continue at a high leveI, with almost $800 million
being spent on various elements this year, and some $1r030

million reconmended for the next fiscal year.

Thus far the major emphasis in the U.S. programme has

been on a search for an optimal technology or technologies.

There is an important interest nevertheless on the non-



technical aspects and a programme of research costing some

$10 million a year has been underway for the past four

years. The Department of Energy, and its predecessor, the

Energy Research and Development Administration, have under-

taken or sponsored studies on obstacles to the diffusion of
solar technology, and ways in which such barriers might be

removed. Research has also been undertaken on the impact of
various incentive prdgranmes in stimulating rnore widespread

adoption. More recently, the federally-sponsored Solar

Energy Research rnstitute has been fostering studies in this
connection, both in-house and under contract. Attention was

drawn to various reports resulting from Department of Energy,

Bnergy Research and Development Administration, and Solar

Energy Research Institute sponsorship.

3. A Manufaeturerts Case Study
from the United Kingdom
P. Owens (United Kj-ngdom)

There has been growing interest amongst manufacturers

in the possibilities of harnessing the sun, notably those

who have had experience in the production of glass, prumbing

equipment, and automobiles. For the most part the experience

to date has been that of a backyard industry, with a few

hardy pioneers trying to advance the field, usually with
littre capital and only limited. marketing capabirities. At

the same time a number of major industrial companies have

begun to take an interest, and a few have even established
research and development divisions. This has been true both
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in Europe and in North America.

The paper was focussed primariry on experience with a

major glass manufacturer, pilkingtons, in the united Kingdom.

The author described his company's research and development

effort in this fierd, and work of the British standards

rnstitute in this connection. His view was that most manu-

facturers in the U.K. are taking a cautious approach,

watching developments ersewhere with interest but not enter-
ing the field in a large way. The main barrier in the u.K.
and in Europe in general appears to be the high initial cost
of solar technology compared with other forms, arthough it
is probable that in some applications passive solar is
already cost competitive with alternatives, and that in many

places solar hot water systems are now cost effective. His
view was that there is insufficient incentive from govern-

ments to enter the field, and that architects have generally
dragged their feet in promoting the use of this technology.

Finally, the author drew attention to a publication of
the sorar Trade Association, solan water Heati.ng: code of
Practiee (London, July L97gl . Copies r^rere distributed to
participants.

4. Eatly Market Erpeni,ence of Solar
Energy i.n the Uni,ted Statee
Alan Hirschberg (United States)

A recent review of u.s. sorar energy policy concruded

that if oil prices rise to $32 per barrel, solar energy courd
provide between 8 and 13 percent of u.s. energy consumption

9



by the year 2000. The attainment of this contribution,

however, might be extremely difficult, given the various

economic, institutional and other barriers. This Paper

focussed upon these obstacles in the U.S., examining actual

experience in six areas of the country (Phoenix; Denver;

Washington, D.C.; Los Angeles; Boston and the State of

Florida). It described a study undertaken by a firm of

consultants in the U.S., involving library research and

interviews with manufacturers and consumers.

The results of the investigation revealed that the solar

manufacturing industry in the United States is highly diverse

in terms of scale of production, nature of product, and

market areas served, Although there are many companies, a

few now account for the major portion of the market. Few

companies enjoy more than a local clientele.

Some interesting changes appear to be underway. While

initially the manufacturers sold directly to the consumert

there is now a growing tendency to involve a large range of

specialists--such as dealers, installers, and maintenance

companies. The larger firms are now beginning to dominate

the industry.

The paper focussed on a number of specific barriers to

the diffusion of solar energy technology, notably building

codes, financing constraints, organization of the building

industry, regulatory policies (particularly with respect to

natural gas), and lack of information. It also furnished an

IO



in-depth review of developments in the market of photo-

voltaics, noting contrasts in the organization of that branch

of the solar technology ind.ustry from other branches.

Presently there are only a few firms involved, the market

is highly fragmented, and there is very heavy reliance on

government support for research and development and purchase

of products.

5. Legal 2bstaeles to Solaz, Energg
Allen S. Miller (United States)

The energy industry in the United States is subject to
a wide variety of governmental interventions at several

levels of administration. These include both regulations

and incentives of different kinds. Research and development

subsidies, gas and oil price controls, and subsidies for the

use of specific forms of energy are important federal
progranmes. State governments also impose regulations on

gas and electricity prices, the siting of power plants, and

require the provision of warranties on certain kinds of
equipment. Local authorities have used land use regulations
and building codes as means of controlling the types and

volumes of energy used.

Such interventions have influenced the use of solar
energy technology in the United States, both positively and

negatively. one of the most pervasive barriers is the lack
of a legar guarantee of access to the sun. while numerous

changes have been suggested to accommodate this problem,

11



only in a few instances have modifications been mi.ld.e. In
the author's view, radical changes in the nature of property

rights would probably be premature. In new developments,

relativery common planning procedures may be adequate to
address the problem.

. Another important issue is th6 control of aesthetics.
The paper showed that there may be severe objections to the

installation of solar collectors on houses, especially where

this would introduce an element totarry out of keeping with
the overall appearance of an area. since a considerabre
portion of the existing housing stock is in rong settled
areas, these objections are likely to be strong and wide-

spread.

A third set of issues has to do with the reguration of
investor-owned utilities which provide gas and electricity
in the United States. In some instances such utilitLes have

tried to discourage the adoption of solar technorogy by

introducing discriminatory rate structures.
The paper concluded with a discussion of the legal

protection of the consumer, particularly through the intro-
duction of government-approved standards and warranties for
equipment. The author emphasized the importance of providing
this protection if consumer confidence in sorar technology
was to be developed and sustained.

The paper also drew attention to the expanding volume

of research on the legal obstacres in the united states,



undertaken both at universities, research institutes, and

through government agencies. The magnitude of the effort,
however, remains small in comparison to the comprexity of
the issues and the perceptuar barriers to be overcome.

Finally, mention was made of a nelr journal in this field,
published by the sorar Energy Research rnstitute, l',]ne solar
Lau Reporter.

6. SoLar Energg Eeononrtes in the U.S.
F.T. Sparrow (United States)

one of the major barriers to the diffusion of sorar
technology in the united states is its high first cost.
sorar heating equipment in most parts of the united states
is still more expensive than that employed with conventional
sources. Despite major increases in the price of conven-

tionar sources of energy, in onry a few parts of the united
states has the rise in costs been sufficient to persuade

consumers to substitute alternative forms. As a consequence,

heavy reliance is being placed on various forms of incentive,
such as tax credits and government purchases, to accelerate
the diffusion of the technology.

The paper discussed the prospects for reductions in the
first costs of solar technology, and considered their impact

on diffusion, using varying assumptions about shifts in fuer
prices and incentive programmes offered by various level_s of
government. The author noted that current projections, based

on a doubling of real energy prices by the year 20oo and a

13



40 to 50 percent reduction in the cost of solar equipment,

called for 13.4 million (14.6 percent of all) residential

and 0.5 million (5 percent of all) commercial decentralized

solar systems to be installed by the year 2000.

The paper concluded with a discussion of the present

federal and state government programmes of incentives. It

noted the need to evaluate these in terms of effectiveness'

efficiency and equity. The author suggested that there was

prObably not only a case for such incentives as "corrective"

measures designed to reduce biases introduced through

various government policies which improve the competitive

position of alternative forms of energy, but also as a means

of meeting major U.S. government goals of energy self-

sufficiency, full employment, and preservation or improve-

ment of environmental quality.

?. The Relation bekoeen Solar Energy
od the utilitiee
F.T. Sparrow (United States)

An important consideration in accelerating the adoption

of solar technology in North America is the position taken

by the gas and electricity utilities. Their policies as

to rates which the consumer must pay for gas or electricity,

either on a continuous basis or for back-up suppliesr and

as to provision of heating or cooling equipment may profoundly

affect the decisions made by potential adopters of solar

technology.

14



This paper examined the like1y impact of the sections

of the U.S, National Energy Act of 1978 which discourage U,S.

pullic utilities from participating in the commercialization

of solar energy, and require them to offer solar back-up

rates that are non-discriminatory, and to provide information

about solar options to their customers. The author suggested

that in many ways the discouragement was surprising since

they have considerable experience in the heating and cooling

field, they have a "captive" market, and they could exert

considerable control over quality. At the same time he

pointed out, however, there were fears about allowing the

utilities to enter the field. Such fears were founded on

the possible use of the utilitiesr monopoly power to stifle

the development of solar energyr or alternatively to develop

such a large influence that smaller competiLors would be

squeezed out. With respect to the structuring of rates, the

author suggested that the use of increasing rates for

additional quantities of energy would tend to favour the

development of solar since it would increase its value.

CLASSIFICA?ION OF OBSTACLES TO THE
DIFFUSTON OF SOLAR ?ECHNOLOGY

The discussions in Session I made it abundantly clear
that there are a wide variety of non-technical obstacles to

the diffusion of solar technology. The nature and magnitude

of such barriers doubtless varies from one country to another,

depending upon traditions, legal and institutional frameworks,

l(



and economic conditions, as wel-l as the cost and availability

of alternative sources of energy. The focus of rnost of the

discussion in Session I was on North American exPerience and

it was recognized that it was possible that diffdrent kinds

of obstacles might be encountered on the European scene. To

this end, a plenary Session was convened with three broad

objectives in mind:

(I) development of a concrete list of obstacles that are

perceived as major impediments to the diffusion of solar

energy. such a list was to furnish a major input into

the organization of the 1980 meetS-ng.

(21 provision of a list of research projects being under-

taken in participants' countries that are concerned

with various obstacles to the adoption of solar tech-

nology.

(3) identification of possible ways in which various barriers

might be removed.

The first step was to develop a list of possible obstacles.

Three kinds of input were used in this regard. The first was

a questionnaire survey administered at the Conference in

which participants were asked to identify the obstacles which

they believed to be the most critical in their respective

countries. A second source hras in-depth studies undertaken

in North America. These include paPers by Bezdek' Warkow

and others on the United States, and Sewell and Foster in

canada. The third was suggestions gathered during the

15



discussion of the two foregoing

Briefly, the questionnaire

list of obstacles.

Obstacles

sources.

survey revealed the following

Frequency
of mention

16

5

I
11

I
3

L2

4

5

6

10

1

I
2

3

1

3

4

4

7

Economic
LegaI
FiscaI
Regulatory
Consumer attitudes
Education
Public information
Manpower

Marketing
Financial
Consumer protection
Existing stock of houses
Architects
Government organi zations
Limited use of solar
Trade unions
Repairs and maintenance
Uncertainty about fuel costs
Need for back-up energy
Utility attitudes

Following discussion of this list and a brief review of

some of the in-depth studies undertaken in North America (led

by the various consultants), the participants agreed that

there are three major groups of obstacles to the more wide-

s.pread adoption of solar technology, namely,

17



1. economic;

2. legal and institutional;

3. consumer concerns and other
obstacles.

It was pointed out that the third category was rather wide,

and might perhaps be divided into consumer concerns, environ-

mental concerns and other obstacles. Some participants also

felt that there should be a special category on the utility

interface.

It was noted that this classification might be applied

to:
(a) the various kinds of solar technology that are no$t

available (such as flat plate collectors or photo-

voltaics) ;

(b) different kinds of climatic or economic regions (such

as the Sun Belt of the U.S. or Alaska);

(c) different groups of actors involved in the diffusion
process (such as the inventors, manufacturers, archi-

tects, financiersr oE government servants).

The implication is that the importance of specific obstacles

will vary according to the technology considered, the region

in question, or who is asked.

There was a lively discussion both of the classification

and the various items included in it. It clearly indicated

that although there were common concerns on both sides of

the Atlantic about certain obstacles--such as economics, and

the role of solar energy in overall energy policy--there were

r8



also some important differences. rn particular, there
appeared to be much more anxiety about the role of the
utilities in the solar energy field in North America than
there is in Europe. rn addition, it was suggested that Lhe

typicar adopter in Europe may not resemble his fairly afflu-
ent, well-educated counterpart in North America. stress
was given to the need for much more broadly based and active
programmes of information and education relating to solar
energy in the two regions.

PLANNTNG OF rHE 1980
TNTE RNA! T ONAL SYMPO S II]M

The broad objectives of the l9g0 internationar symposium

on non-technicar obstacles to the diffusion of sorar energy
technology l^lere drawn up by the Steering Committee. Decisions
remained to be made, however, as to such matters as to the
date, venue, participants, and format of the meeting.
session rrr was convened to provide input from the Advisory
Group on such matters.

Date and Vetate

rt was decided that the meeting shourd be held in the
period 2o-22 May 1980. There was some discussion of possible
venues- rt was noted that arthough there are advantages

to convening it in Brussels, particularly the fact that the
EEC Headquarters are there, there are arso some problems.
costs of accoilrmodation and meals are extremely high in
Brussels, and there may be some difficulties in finding the

19



kind of meeting rooms that are required for I00 people in

early Spring 1980. A number of alternatives were considered

incLuding Paris, and a research institute at Ispra in north-

ern Italy. Support for the latter suggestion was relatively

smal}, due largely to the difficulties of access- Paris

would have several advantag€S, even though costs there are

also high. A tentative agreement was made to stage the meet-

ing in Brussels. Presumably the Steering Committee will

review this matter once more precise information is available.

Title of the Meeti'ng

The title of the meeting was tentatively set as an

"International Symposium on Non-Technical Obstacles to the

Use of Solar Energy." While most participants apPeared to

be in agreement hrith this title' some felt that it conveyed

a rather negative connotation. It was suggested that some

additional thought should be given to this matter. Parti-

cipants were asked to offer specific suggestions in the

questionnaire that was to be returned by 6 July 1979 (ApPendix D).

Participatirry Cotmtries and Ageneiee

It was agreed that the following countries should be

invited to participate in the Symposium:

Australia
Austria
Belgium
Canada
Denmark
France
Germany
Greece

Ireland
Israel
ItaIy
Japan
Luxembourg
Netherlands
New Zealand
Norway

Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

of America

20



This list includes aLI the members of the EuroPean Economic

Community and of the International Energy Agency.

The Advisory Group also reconmended that a number of

international agencies and other bodies be invited to sentl

representatives. These might include the following:
. IEA (International Energy Agency)

IIASA (International Institute for Applied
Systems Analysis)

ISE9 (U.S. Section)

ISES HQ (Australia)

COMPLES (France)

T'NICE

Solar Trade Association in the U.K- and similar
bodies elsewhere

l' Specified environmental grouPs.

Delegates

It was agreed that the number of delegates to the

Symposium should be limited to about I00. Any addition to

this number would make the meeting less manageable, and would

impair the attainment of its objectives. Each invited country

would be asked to nominate suitable delegates in one or more

of the foLlowing areas of responsibility or expertise:

+ Representative of government Department of Energy-

t Representative of a Town Planning or Land Use Regula-
tion Authority

t Architect

+ Expert on Building Codes



+ Representative of a Gas or Electric Power U-tility

t Economist

t Banker

+ Representative of a Building Society

t Lawyer

t Representative of a Consumers' Association

+ Representatives of Environmental Groups

t Representatives of Solar Trade Association

t Representatives of Trade Unions

It was agreed that the Steering Committee would select

from the nanes submitted, aiming to furnish a reasonable

balance of the above categories. In general, no more than

three participants would be invited from each country,

although there might be some slight exceptions to this rule

when a given country possesses expertise that would be

especially useful to the meeting.

Keynote Speakers

The members of the Advisory Group were requested to sub-

mit to Mr. Steemers at EEC the names of persons that might

be considered as keynote speakers at the Symposium. These

names were to be sent to him by 6 JuIv 1979.

Stmteture of the Synrposiun

It was agreed that the structure of the Symposium should

fo1low a format similar to that set out below:

22



TUESDAY 20 MAY 1.980

ltorning opening Session

Opening speeches and invited papers.

Afternoon Session I. Industrial and Economic Aspects

including:
t narly market experiences
t Economic and financial issues
f Marketing problems

t Manpower, training, and demarcation problems

WEDNESDAY 2I MAY 1980

llorning Session II. Legal, Fiscal and Requlatory Factors
including:

t Protection of rights to solar energy

f tax incentives and disincentives
t auitaing codes

t Planning requirements
f Solar equipment standards and codes of practice
f Warranties

Afternoon Session III. Utilitv Issues
including:

t Problems posed to energy supply companies and authorities
by the growth of solar energy usage

t rnvorvement of energy suppJ-iers in energry ercproitation
t Tariff policy

THUR.SDAY 22 MAY 1980

llorning Session IV. Consumer and Other Aspects
including:

t Consumer and ottrer attitudes
' t Environmental and aesthetic problems

t puUtic information and education
t Other aspects not dealt with in other sessions

Afternoon Session V. Overview and Conclusions
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It was proposed that each session should start with an

invited paper, presented by a keynote speaker and that this

should be followed by discussion from the floor. The

sessions would be presided over by a Chairman and a Rapporteur

would record significant points made in the discussion and

later prepare an account for publication in the Proceedings

of the meeting.

Working Doeunent

It was agreed that a Working Document would be sent to

all participants in advance to the Symposium, thus enabling

everyone to have a common data base, and a stimulus for

discussion. Background Papers would be included in the

Document, dealing with topics listed in the first four

Sessions of the Symposium. These papers would be prepared

by experts selected by the Steering Committee, and would be

drawn from Europe, North America and elsewhere-

It was also agreed that the commission would invite a

special Working Paper from Israel while the United States

would invite special paPers from Japan and Australia-

The Background Papers and other relevant material would

be submitted to Mr. Steemers at EEC no later than 31 December

L979. A complete set of these papers and materials, to be

described as a Working Document, would then be sent to each

of the participants invited to attend the Symposium-
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Output of th.e Synrposittn

The output of the Symposium wiII be in the form of
Proceedings, containing the fulI texts of all invited papers

and rapporteursr accounts of the discussions. rt may include
some broad conclusions, contained perhaps in the paper pre-
sented in the final overview session. There wirr be no

reconrmendations or resolutions resulting from the meeting,

although the steering committee may decide to offer some

general advice to the organizers on particular matters

arising out of the Symposium.

The Proceedings wirr be published as soon as possible
after the event and a free copy will be mailed to each

participant. Responsibilities for editing and publishing
this materiar will be decided at the next meeting of the
Steering Committee.

Adttisorg Group

Dr. strub suggested that the participants in the Joint
organizers' conference be retained as an Advisory Group in
the organization of the Symposium. In general they would be

called upon through correspondence for comments and sugges-
tions on proposed actions. rt is possible, however, that
the organizers may wish to convene a session involving some

or all of the members of the group prior to the symposium.
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SUMMARY OF EARLY ACTIONS

The Steering Committee agreed to a number of specific

actions to be taken in the next few months. These were as

follows:
(1) Members of the Advisory Group were requested to return

the questionnaire to Ivlr. Steemers at EEC by 6 July 1979,

with information on the following matters:

Participating countries
Delegates
Research effort to date
Additional research required
Keynote speakers
Structure of the Symposium
Title of the Symposium

Mr. Steemers would then contact members of the Steering

Committee to convey the material so collected.
(2\ The EEC and SERI would be responsible for contacting

authors of Background Papers and other materials for

the Working Document. The EEC would concentrate on

contributions from Europe and Israel while SERI would

deal with those from North America, Japan and Australia.

No deadline was set for such contacts to be made but it

was noted that the final date for submission of materials

for the Working Document is 31 December 1979. EEC and

SERI will need to move on this matter with the utmost

despatch.

(3) A tentative budget would be drawn up by L. Vallette and

submitted to the Joint Organizers by the end of July,

L979.
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(4) The Steering Committee will meet in September or Octo-

ber in Brussels to discuss details of the Symposiurn,

including invitations to Keynote speakers, appointment

of Chairmen (or Co-Chairmen) and suggestions for dele-
gates from various countries.

It was suggested that there be a Chairman and a Vice

Chairman for each Session, and that an attempt be made to
appoint approximatery equal numbers from the two sides of the
Atlantic for this purpose. A tentative list was as forlows:

Session I: Economic Aspects
Chairman - United States
Vice Chairman - Australia

Session II: Iegal Aspects
Chairman - EEC
Vice Chairman - U.S. or Canada

Session III: Utility Interface

Session IV:

Chairman - EEC
Vice Chairman - U.S. or Canada

consumer Aspects
Chairman - U.S. or Canada
Vice Chairman EEC or Israel

OverviewSession V:

Chairman U.S. or Canada
Vice Chairman - EEC

Actuar designations of chairman, however, may differ from the
above list' depending on the suggestions received from members

of the Advisory Group.
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COMMISSION OF THE EUROPE,AN COMT{UNITIES / T'S DEPARTMF.NT OF ENIiI(GY

JOINT ORGANTZERS' CONFERENCE

INTERNATIONAL SYMPOSIUM

NON-TECHNICAL OBSTACLES

TO THE USE OF SOLAR ENER.GY

EC Headquarters, 200 Rue de la Loi, 1040 Brussels

Berlaymont Building, Floor -2, Room S 15

20/21 June 1979

Mectitrg Purpose: To organize a mrior intcrnrtiorr:rl Synrposiunr for 1980 with thc followirrg obicctivcs:

l. To idcntify non-tccltnicll ohstlclcs which cln inrpcdc the widcr usc arrd exploit:ttion of sotnr energy in
industrializcd countrics; and

2. to idcntify nnd cvnlurrtc nle:lsures which are being or corrld hc uscd t<l minintiz.c or ovcrconlc tlrc inrpacts
of thc idcntificd obst:rclcs.
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Wednesday,20 June 7979

AGENDA

Session I A. Stnft,Chairman

1200 - 1400 Registration

14OO - 1430 'Wetcome 
- Purpose of Meetin g A' Strub' EC

1430 - U00 Comparison of U.S. and Canadian Solar Programmes D. Sewell, Canada

1500 - l€3O U.S. Activities to lr,linimize the Impact of Non'Technical R. Bezdek, U.S.

Issues

+#il:::::::r;j$:: l ilil:;l"'
A. Miller, U.S. 

-T. SParrow, U.S.

1700 - l7l5 Break

t7l5 ; 1900 Discussion of the Presentations

1900 RecePtion/Cocktails

(Salon Rouge, Berlaymont Building)
ipeakerst D. Hinton, U.S. Ambassador to the EC

Thursdty, 
,27 

June 1979 Session ll D' Sewellphairman

0e00 - 1300, 
10".,i,,jil::1,.J;j,?iXles 

whicr' are common to the

Development of a Classification System

1300 - 1430 Lunch

Sessriol III R. Spongberg, Cbaitnun

1430 - 1700 Planning of the '1980 International Symposium:

iil:""'#:::::T:::'lo 'lhe 
use of sorar Energv"

- Participating Courttries

- Idcntification of Individurrl Participants

- lr{eeting Structure

- Date of Mccting

- Typc of Research Nccdcd

- Responsibility of Key Participarrts

tToo - r73o ;'::t*"'::;u"" A. Strub
R. Bczdck
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coMMrssros oF THE UrnopBAtr CoMt'finrrrrFs / us DEpan'ruE[T oF Effraor
JOIIT oROANI2mS? COtSFmUfCE

rtrrxERIATIOI{AJ, SI}IPOSIUU
rJtor-lEcHMcAJ, oTTACIIES- T0 TIIE Ulq_Or SoLAX EIERGTI'

Bnreeola, 2O/2L June 1979

IIST OF PANTICIPAflTS

-

Ilr. Roger EEZDEK Office of Conservation and Solar
Applicatione,
Department of Dnergr lt/S 222LC
2O Maesachusette Av. N.H.
Washingtorr N 20545

ll. 0. mADLEf IIS Miegion to the Erropea^n Comuunities
{O, Eou1evard. du R6gent Bl
B-IOOO EruxeLles

}!.D.ERUCmE INRA
73 nre d.u Cherche-Itlidi
75AO5 Paris

ld. n. CtPttl0 International fnetitute for l.pplied
Systems Analyaie (ffA,Se)
A-Z3ef la.xenburg

IiI. E. n. CEEI{ Suite 3I2
Radio Buildlng
2030 lforth 16th Street
Arlin6ton, VA.222OI

li[. F. FIITIPALDI Igtituto d.i Fisica dellfUnivergit!
PiazzaLe tecchio 1
I-Napoli

l{. I{. EAGER Deutache Geeellechaft fiir AuswHrtige
Polltik,
Forechunge inet itut
Postfach 1425
L530O Bonn I

. I[. A. HAI{PINAN UNESCO

7, Place de Fontenoy
f-75OO7 Parie
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ll. t(. Eolrml Solar Energy Regearoh Inetltute (Smf )
1536 Cole 3d..
Go1den, Colorad.o BO4Of ftSe

Ilr. A. EIR^SEBER,0 Booz, Allen arld Hamilton, Inc.
8th Dloor 4330 Eastfiteat Eigbway
Betheed.a, MD 20014 I\ISL

ld. E. KI$IEIJ,A Iaetitute for InduetriaL Regearch
ancl Staadarde
Ballyruun Road.
IRt - Dublin 9

lr[. S.J. IAACE &rllding Reeearch Egtablishnant
Oaraton, Hattford. l$2 |JR /\fK

il. P.H. I,EIJB{IIECKffi.S c/o Eureau Van Heugten
St. Annastraat I45
NI-5524 EP Nijnegen

hof. A. ldII&rR llhe lp,w School
lbe State Univerelty of, Iowa
Iona City, Iovra 52240 

^tSAti!. P. Ol{ENIi Ptlklngton Brothers Ltd..
Iathonl Orrnebirk lX

U. O.P. PAC,!\III BIELr Direzione d.elle Distrihrzione
Via O.E. Martial 3
I-OOI23 Rone

l[. B. PEI|RSEXI &rergr Divleion of l{atlonal
Builcling A6ency,

i Danieh Mlnietry of Eouslng
Slotholnsepde 25
IK-12I6 Copenhagen

M. O. PRES$OIf Department of Drerry
Tba^neg Houge South
Ulllbark
Iondon SmP 4qt ItK

Dn. O.F. SCHAEfi'm trbeunhofer 0esellschaft
Institut filr Systentechnik
und. frvrovet ionsforschwrg
Sebast lan-Ihe ipp-.Str. L2-I4
D-750O Karleruhe

I{. P.F. SEI{S MN
Petten (ttg) /the Nethortand.e

Dr. Derrlok SE1IELL Departnent of Geograp\r
Unlvsrslty of Victbrie
ViotorlarBCr' , '
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Prof. T.'SPIRROH 'hrrdue Ihrlverelty
SchooL of Intlustriel hglneering
0rlaeon HaIl
lfest la^feyettee fr 47907 /USl

l{. R. Spot{oBERG Sola.r hergr Research Inetitute (srnr)
1536 CoIe 3i1,.
Cotaea, Colorad.o 8o4of ftSe'

NAro/corfi' F1130 Brrxelles
H, Dt. SUDAnS(IS

M. F. TREtsIA 43 Pienefond.ea Ave'
Farnborough Hants. qIU 8PA /tf

lr' L' vlr'Er'tr 
;B: i;l^.e de lrerv'eren
E-1O4O Bnrrelles

U. P. von UABD Pregidlent
Delphi Research Associates
2I1 Constitution Avenuer l{E
l{as}ringtonr X z}Cf,,z ftsl

Prof. S. lnnKdv College of tiberal Arts and Sciences
Depa.rtrnent of Sociology
University of Conneoticut
Storre, Connectlcut 06268

CCIiIMISSION OF lEB IIIROPEAII COilI{U}IITIESI

tr[. E. AIASOITIIIE Joint Research Centre r f spra

M. J. van CAE{EEEE{ hvirorilnent aucl Consuner hotection
Service

M. O. GRA^SSI Ui ff - Reseaf,ch, Science anct Elucation

lI. H. I{ARTI$ DO XVII - &rergr

Dl. lf. PIJ'Z DCI txr

td. T.C. STEEI{ERS IXi ]CI

t{. A. 31'RT'B DO 
'CI
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EXECUTIVE SUMI{ARY

E.ARLY MARKET EXPERIENCE OF SOLAR ENERGY
IN THE UNITED STATES

by Alan So Hirshberg

PURPOSE

A recent review of the U.S. solar energy policy concluded Lhat

if oil prices rise to 32$/eBn solar energy could provicle between

8 and t3 percent of UoS. energy consumption by the year 2000" Ex-

perts believe, hdwever, that this goal will be difficult to reach

because of several existing barriers. Recent estimates indicate

that about 100r000 solar heating and cooling (sHAc) systems are

installed in the U.S.1 but future growth of solar energy systems is

funpeded by economic, institutional, and informational barriers" In

determining these barriers, this report discusses characteristics

of the building industry, the early market experience of SHAC sys-

tems, and looks at market economics and government policies of

photovoltaics.

REPORT FINDINGS

An economic barrier impeding solar energy growth is the high'

init.ial cost of SHAC systems. Although SHAC systems cost less to

operate over the long run than conventional gdse oil, or electric

systems, consumers are discouraged from buying SHAC systems because

of the long (-'10 year) payback period. A solar water heater, for

example, will pay for itself before it wears out, but most consumers
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want a payback period of no longer ttran 5 years, and need a greater

incentive to buY a SHAC sYstem.

Institutional barriers are caused by the nature of the building

industry. This industry is highly fragmented, is subject to regional

differences of opinion or practice, and has no one overruling body'

These factors tend to slow the acceptance of technological innova-

tions and the craft-based nature of Lhe building industry resists

changes. With more than 3OO0 building code autl:oritites in the

UoSo, approval of nehr ideas by each group is difficult to obtain"

Ivlost building codes are "specification"-oriented and' constrain the

use of nernr techniques by specifying the use of existing materials

and practices. This discourages builders from trying technological

innovations that may require code mocifications"

Financing constrai.nts such as the general scarcity of money,

high interest rates, and Iow profit margins hinder the builder in

raising the capital required to install solar energy systems'

Builders fear a loss of money from thq extend,ed construction time

needed for a solar syst.em, and consumers may have difficulty making

high initial payments. Lending institutions often restrict the

use of solar equipment by setting cost limits based on the historical

costs of conventional equiPment-

Another institutional barrier is the practice of "rolled in"

pricing. Regulatory bodies may "roll in" the cost of new gas suP-

plies with the lower cost of existing supplies, and shield the
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consumer from the true, higher cost of new fuel supply.

Consumers will find no need for solar heating methods if conVen-

tional methods have reasonable prices.

A lack of information about the impact of solar tax incent,ives
to the consumer provides another barrier. Consumers have become

increasingly interested in the cost and quality of SHAC systems;

but a comPrebensive, nationwside data base concerning cost and

performance of privately gwned SHAC systems has been nonexistent.
The Department of Energy (DOE) asked Booz, Allen & Hamilton fnc.
to design, test, and implement a system of data analysis. The first
phase of this Projeit gives insight into the early market experience

with SHAC systems.

After identifying'a sample of individual SHAC systems, 30 on-
sit,e inspections of separate installations were conducted; the owners

were interviewed and design details were examined. These inspections
found major d.esign problems with only one instarrationi most owners

reported that any minor installation problems h'ere guickly repaired
by the installers and that manufacturers r^rere helpfut in provid,ing

information. Today, most solar system ohrners who are in higher
income and education brackets are installing SHAC systems for economic

benefits, not for environmental or energy-saving reasons of earlier
years

Market research shows that most manufacturers today seII directly
to distributors who sell to dealers who, in turn, sell to purchasers.
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In earJ.y stages of t,he industry, most sqlar collectors were sold

directly from manufacturers to individual purchasers.

Ear1y market experience with photovol-taics shows dominance

by a srnall number of firms which may increase with government fund-

ing over the next t0 years. Solar ceII technologY, .pioneered in

the U.S. space Program, RdY provide up to 3 percent of U.S. elec-

tricity by the year 2000, according to DOE estimates. However'

growth of this industry is slowed by rapid technological develop-

ment which provides confusing and varied results from different

cornbinations of materials or system configurations. l'larket growth

of photovoltaics technology is slow because most firms are unwilling

to commit money to this industry when they fear discouraging market

forecasts, the risk of plant obsolescence, and the current under-

utilization of the industryrs caPacity.

}4ETHODOLOGY

. The task of surveying early market experience of SHAC systems

required the formation of a data base. Information was needed on

the number of SHAC sys'-ems in the U.S., the types of buildings in

which they are installed, and the size and cost of the systems.

Normal sampling techniques were impossible because SHAC systems

were too scattered and hard to locate with limited records from

manufacturers. Instead, SHAC systems in six areas of the U.S.

vrere located by an informal network of local contacts. Solar

energy experts from six areas of the U.S. (Phoenix; Denver;
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Washington, D.C.; Los Angeles; Boston; and the State of Florida)

identified ttfe number of solar installations in each area. These

contacts led to further information for the SHAC systems data base.
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Outl-ine of a Paper on

ACCELERATING THE ACCEPTANCE OF SOLAR HEATING AND COOLING:

A CANADIAN PERSPECTIVE ON U.S. EXPERIENCE

['J. R . Derri ck Sewel I

1. Introduction

The attainnpnt of widespread acceptance of a significant innovation

in the North American housing market has traditionally taken 30 years or

more. The rapid depletion of world oil reserves, and po'litical "instabif ity
in many of the major supplying nations, however, have made it clear not

only that radical changes are required in home heating and cooling technol-

ogies but also that it will not be possible to tolerate the conventional

time period for diffus'ion. Efforts need to be made to foster the intro-

duction of new sources of energy, such as the heat from the sun. This

means identifying barriers which impede their acceptance, and introducing

incentives and regulations which will accelerate the rate of diffusion.

The United States, at federal, state, and local levels of administration,

has embarked upon a major programme towards this end. Canada and several

other countries are now in the process of developing programmes too. The

approach taken in the United States, and its implications for efforts

elsewhere, therefore, are highly pertinent.

This paper will review the kinds of bamiers faced by one non-

conventional source of heating and cooljng in the United States, solar

energy. It will also describe the types of incentives and regulations

that have been introduced in an attempt to remove these barriers and to

accelerate the introduction of solar home heating and cooling. It will
comment on their implications for the Canadian scene and elsewhere.
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Particular attention will be paid

of various actors in the diffusion

to particular kinds of incentives

2

to the role of perceptions and attitudes

process, and responses of such actors

and/or regulations.

2. The Diffusion Ptocess

The diffusion of any innovation passes through a series of stages,

beginning with the discovery of a new technology or concept, its adoption

by a few'pioneers and subsequent acceptance by the majority of the commun-

ity. In some instances the diffusion process is very short, lasting a

matter of months, as was the case with the hu'la hoop. In others, it may

last 30 years or more, as occurred with the typewriter or lotteries. Solar

home heating and cooling appears to be more like the latter than the fonner,

particularly as it faces so many technological, economic, social, political,
and other barriers.

The technology relative to solar heating and cooling is conceptual'ly

simple, but the related delivery system is highly complex. It involves

not only inventors, designers and manufacturers, but a whole host of other

actors, notably builders, financiers, and government officials as well.

Each has a different perception of the potential contribution of solar

energy to the solution of the heating and cooling problem, and each has a

different attitude as to which strategy should be adopted to accelerate

the acceptance of new technologies. As a consequence, attainment of a

consensus is likely to be slow. 0nly if governments take an active role

in promoting rapid adoption of such technologies are the latter likely to
overcome the various barriers they face.

This section of the paper will describe the results of a number of

studies that have been undertaken to shed light on the perceptions and
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attitudes of various actors involved'in the diffusion process, and will

comment on their relevance to policy formulation and implementation.

Particular attention will be paid to studies of such aspects sponsored by

the Canad'ian Departrent of Energy, Mines and Resources.

3. The United States Experience

The events surrounding the oi1 crisis in .|974 forceda re-thinking

of the approach to energy supply in the United States. It resulted in

some major changes in policies and administrative amangenents at national

and state levels of administration. In particular it produced three

important developments at the federal lbvel: the identificat'ion of goals

and the establishment of guidelines for their attainment; the re-organiza-

tion of federal energy management functions; and an attack on the technology

delivery system with a wide range of strategies.

This section will describe [hese developments briefly, and will

examine the various strategies adopted jn terms of the level of adminis-

tration involved, geographical distribution of appl ications, level of

investment, and date of introduction. It wi'll then proceed to an evalua-

tion of the response of the technology del'ivery system. This will examine

the actions taken subsequent to the introduction of new policies and

administrative arrangements at various levels of administration. Specifi-

cally, it will consider the growth rate and changing characteristics of

the solar manufacturing industry, developments in the building industry,

and consumer reactions. It will note in particular how responses have

varied from one region to another, reflecting differences in climatic

conditions on the one hand, and the competition of alternative energy

sources and differences jn economic structure, on the other.
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4. fnplications of the U.S. Experience
for Canada and Elsewhere

The U.S. experience has two broad sets of implications for Canada

and other countries involved in the promotion of solar heating and cooling.

The first relates to the success (or otheruise) of the legislation, poli-

cies and administrative arrangements that have been introduced in an effort
to stimulate the adoption of solar technologies. To the extent that other

countries have similar economies and cultural attributes, U.S. experience

with such institutional nrodifications could have direct relevance to

similar responses being contemplated elsewhere. The second set concerns

the likely impact of the U.S. solar manufacturing industry on similar

industries in Canada and elsewhere, and on the market for solar technology

in genera'l . Clearly there are important impl ications for capita] al'loca-

tion, trade balances, and the design of energy policy at'large.

This section will review some of these irnplications and outline

options which Canada and other countries might consider in developing

policies with respect to them.

9 February I 979
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Legal Obstacles to Solar Energy: Executive Surunary

Alan S. Miller

The production and delivery of all forms of energy is subject to substan-

tial governmental regulation in the United States. Government involvement

is not only pervaslve but highly fragmented. Federal, state, and local govern-

ments all exercise authority, not always consistently. Research and develop-

ment subsidiesr gdS and oil price controls, and subsidies for the use of

specific forms of energy are important federal programs. Retail pricing of

gas and electricity, associated conditions of service, por^rer plant siting, and

narranty requirements are usually considered state functions. Building codes and

land use regulati.ons are traditionally powers of local governments. However,

none of these distinctions are absolute.

In addition to these governmental roles, some related functions are pro-

vided by "quasi-public" i-nstitutions. For example, private standard associa-

tions commonly determine performance requirements for materials which are given

legal affect by reference in building codes.

Legal obstacles to solar energy are likely to arise because of both delays

inherent to any nbw technology and because of its specific requirements. For

example, building codes have been criticized for delaying the acceptance of

many innovations in the building lndustry. This is due to the conservatism of

the industry and the fragrnent.ed nature of the process rilther than anyEhing

about solar energy technologies in partlcul.ar. The solution is therefore most

likely to require working within the system, providing necessary information

and suggested code language, rather than in changing the system.

In

is

contrast' providing unobstructed access to sunlight for solar collec-

a nerd problern not attributable to fhe existing regulatory framework.tors
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The funerican lega1 system long ago concluded that a right to the sun was in-

consistent with the needs of a society based upon densely distributed popula-

tions. (Landowners can voluntarily create such rights through easements. )

So far, there is too little experience to assess the extent of the problem

except in central business districts where the conflict is obvious and solar

collectors may not be practical. Numerous legal changes have been proposed

and a few already adopted to eliminate the uncertainty. However, the adoption

of any radical changes in the nature of property rights seems premature.

In new developments, relatively common planning procedures may be adequate

to address the problern.

Another issue associated with land-use controls is the problem of aes-

thetics regulation. The external appearance of buildings is subject to both

publicly and privately created regulations which have already been used to

obstruct the use of solar collectors. Private subdivision controls mav be

particularly difficult to change or challenge in court.

Numerous extremely complex and controversial issues must be addressed

by the state public utility commissions responsible for regulation of the

i,nvestor-ovmed utilities which provide most of the gas and electricity services

in the United States. One set of issues has to do with the rate structures

and service policies of these utilities. As Dr. Sparrow's paper explains in

some detail, the rates charged for gas and electricity used as an auxiliary

source for solar energy can significantly affect ehe economics of such systems.

As a legal matter, these rates have traditionally been set with very little

outside review by public utility commissions. However, this is now changing.

As a result of several provisions in the National Energy Act, the U. S.

Department of Energy now may participate in utility commission proceedings.
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A second set of issues has to do with the

tion in the distribution or financing of solar

grams also require comnission approval but are

the National Energy Act.

merits of utility particiPa-

energy equipment. Such pro-

no\d essentially prohibited bY

Consumer protection could raise additional obstacles to solar energy.

The substantial number of operating problems due to faulty installation attests

to the seriousness of this problern; the entire industry could be injured if

consumer confidence is underrnined. On the other hand, proposed solutions

which require performance ratings or expensive guarantees could impede small

manufacturers and innovation in general.

Financial problems are caused by the procedures used to underwrite the

cost of a home. These procedures have traditionally discouraged i-nvestments

with a higher initial cost but lower operat.ing costs. This bias is reinforced

by provisions of federal and state tax codes.
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Selected Governmental

Delivery of Energy in

Roles in the Suppty and

the United States

Federal

Research and Development subsicties

Use subsidies (e.g., tax credits)

Information programs

Gas & 0i1 pricing

Conditions on federal ty-insured

mortgages

Public resources regulation

Nuclear safety regulation

Power generation (rVA, Bp, BuRec)

Loca l

Bui tding Cooes

Land Use regulation

Municipal ly-operated util iti es

l.Lqie

Gas & Electricity retail pricing

Uti 1 i ty servr ces regul ati on

Power plant siting

Consumer protection

Building Codes

Gas & Electricity services

Standard setting
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Principal Legal 0bstacles to Solar Energy

Access to sunl i ght/pl anni ng procedures

Bui I ding Codes

Aesthetics Controls

Utility rates and service policies

Consumer protecti on/warranti es

Financial issues

Tax po1 ici es

Anti-trust law

Patent law

Labor law
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Ltcc{lyg Summary: Ihe Relatlon Bc'tveen Solar Energg and Utillttes

The,U. S. l{atlonal Euerry Act of lgTB aUscourages U.S. publlc gas

and electrlc utlllttes from partlclpating ln the comnerclallzatlon of solar

energr, requlres then to offer solar back-up rates that are non-d.lserfunina-

tory, and to provlde lnforrnatlon about solar optlons to thelr customers.

The dlscourageroent ls surprlslng, since the lssue of solar lnvolve-

nent is har&ly settlett. MaJor argumcilts supportlng utillty Lnvolvement in

solar cormerclallzation are: (a) ttrey v111 lntrod.uce solar at a soclally

opl;lme1 pace, since they alone see the tme cost of conventlonal systerns;

(U) tfretr entry vlll speed solar corumerciallzatlon by aggregating the

narket; (c) they vlII incur less t.rd debt loss on solar antl, henee, c€ul

offer lt at loverprlces; (d) being repeat customers, they can better assure

qualtty control; (e) involvement would al1ow solar to be "rolIed. int' to

the rate base, perrnlttlng cross-subsldlzatlon of solar enerry by other

energy customers.

On the other hand, good arguments exlst to support barrlng utllltles:
(a) tfrelr lnvolvenent night pennlt thern to use their monopoly pover to

stlfle solar ener6r; (U) tV aggregatlng the rnarket, they rnlght leacl to too

early freezlng of the technolory; (e) thelr partlclpatlon vould lead to

the emergence of a few large golar producers, reduclng competitlon; (d) solar

lnstalLatlons vould be orercleslgned and overenglneered, lncreaslng thelr

costl (e) tfretr presence vould force out other solar equlpment retallere.

Wlth regard to costs of conventlonal ener6r for back-up of solar

systemsr tlne of use rate struetures night aetually hlnder solar conmer-

clallzatlon by reduetng the value of eonventlonal encrglr freed by solar.
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The lnverslon of the block rate stmcture by c)rarglng lnereasing, rather

tha.n decreaslng rates for attttltlonal quantltles purchasetl wlll ln all

lnstanees help solar. Such an Lnverston ls llkely, glven the U.S. Push

toward rate reform whlch alloss prlces to better reflect costs of cnerry

productlon.

A speeial sltuatlon ls developlng for eentral solar therural systens.

The U.S. Coal Converslon Act requlres that by 1985 o11 and gas flred

electrtc generatlon statlons must convert to other f\re1s, ralsing the possll>.i.l i.Ly

of repoverlng sueh systems vlth central solar recelvers. Thls vould create

a narket for solar hellostats vhlch nlght pernit the envlsloned seale

economLes ln the productlon of hetlostats to emerge, per:uittlng early

conmerelallzatlon of solar thermal systems.
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Executlve SunnnarJr: Solar Energr Eeonornles ln the U.S.

The eornpetltlon betveen solar and conventlonal systens eonfr-onts a

nev teehnologr wttb htgh flrst costs and lnslgnlflcant operatlng eosts

agalnst establLshed technologles vith lower flrst eosts, but hlgher oper-

atlng costs. Thls places the tine value of money ln a central posltlon,

slnce the choice vlll depend. on the value the purchaser attaches to f\rture

savlngs. Other maJor lssues ln the eholce mechanLsm lnelude the lrnpact of

uncertalnty regardlng firture firel prlces and. sol-ar system performancc, nl-

tertate fornulatlons of the cholce mechanlsrn (payback perlod), antt the

titfferlng crlterla used ln the cornmerclal/lnctustrlaL sector.

MaJor determlnents of solar market penetratlon are proJected re-

ductlons ln the lnstalled cost of solar systems tlue to learnlng eurve

effects and emergenee of new techrrologles, and. expeeted increases ln the

prlce of eonventlonal fiie1s. Curuent proJecttons, based on a d.oubllng of

real energy prlces by 2OOO TU " 
IIO to 5Ol rectuctlon ln cost of solar equtp-

nent eaII for I3.l+ mllllon ltl+.6i( of allJ resldenttal antt .5 rnlllion 151

of allJ connerelal decentrallzed solar systems lnstalletl by 2OOO; such

systerns vlll save .[5 ancl .bb x fO6 stU's respecttvely ln the year 2OOO

with current subsidLes.

C,overnment aetlons taken in 1978 to aceelerate solar eorqnerclalization

inelude Lneorne ta:r credlts for residenees and investment tax eredl-ts for

corporatlons, although others were consLdered.. State and local subsidles

have been enactetl verl ln advanee (1975) of federal aetlon; most exper-

lenee to date is with those acte rather than the natlonal prograrn.
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MaJor lssues Lnvolved ln evaluetlng government subslclles are the

d^egree they are effectlve, efficlent, and equltable. If such substdles

are vlesed as correettve actlons to offset alreadly present blases, then

:rttch bLases fa-ll lnto three naJor catagorles: (a) p"st subsldles to con-

ventlonal fuels; (b) departures of prlce fi.om replaeement cost of eon-

vr.rrtlonal fuels; (c) blases lntroduced by varlous U.S. tax laws.

Flna1ly, cven lf lneentLves are not to be Justlfled by suelr a
tfcorrectlvett argurnent, they mlght be Jrrstifiett by solar's contrlbutlon to
ploJect lndependenee, nal-ntenance of fulL emplolnnent, rciluctlon ln poJ-)-u-

tlon, and nalntenance of stable pr.ices.
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I. Solar Energr Econon-lcs ln the U.S.

II. Baslc Crlterla;

T
ct- I_st* vu r=r >/< o

(t+t)ttr 1t+r)1

vhere Ca = lnstallett eost of solar equlpruent at t

St*. = value of fuel saved ln perlod t+t

r = dLscount rate

T = llfetlne of equlpment

V = scrap value of soler equlpment at T

III. fssues ln Ctrolce meehanisn Fonuulatlon

o othef fdrrnulatlons - rovrlers patrrback'

o lnpaet of uneertatnty eoncei,rlng firture eDcrry prlees -nd dtri'lbl-l-ity

of solar equlPnent

o the cholce of the dlscount rate: the tfune value of r,toney

o lmpact of eeonomics on slzlng of equipnent

o vilues for connerclal/lndustrlal sector

IV. Mogt Likely SYstens of the 80rs

o evaeuated tube collectorg

. off pedr charglng of storage

. heat purrp backup vhere COP favorable

. antlclPated eost reductlons
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V. hrel Cost ProJectlons

o real cost expected to almost double by 2000

o Lssues are type of electrtclty dlsplacetl, speed of ot1 and

gas deregulatlon, OPEC behavlor

Vf. Solar Market ProJectlons - Resldentlal

o 1985: 6.5f W.l? ntl] ion systens] of vater heaters, 2.3F

If.:Z nlllton systemsJ of vater and space heatlng systcms,

Ll l.LT nilllon] of HVAC comblned systeme

o 2009: 13.lr nillLon vater heaters

o 2ooo: save .b6 x 1OI5 nru's, about 2.9% restdentlal duuLrnd

o reglonally coneentrated

VII. Solar Market ProJections - Comnerclal

. 2O0O: 5fr I.5 nlllton unltsJ of narket

-o 20oO: .lrl+ x ro15 nTu savlngs ln 2ooo

VIII. Government Actlons To Speed Cornmerciallzatlon

o NEA subsldles: residentlal, tax crcdlts; conmerclal, ln-

vestment tax credlts

. R & D efforts, other alternatlveg

o state ancl local subsldiee

o problems vlth subsldles
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IX. The Evaluatlon of Govemrnent Aetlons

. Is tt effectlve?

o Is lt efflclent?

c fs lt equltable?

o Ttre packaglng of solar subsldlee

X. Subsldles Vlewed as Corrective Actlons

o off set past subsldles to other energr forms - ttreverse

discrlnlnatlon"

o parlty ln treatnent vs. parlty ln effeet

o are sunk subsldles neanlngfirl?

o estlnate of current underprlctng

XI. Itfirrglnal Cost Priclng

. tlne of tlay prlclng

o "quantlty dlseountsrt

o replaeement cost priclng

XII. Tarc Blases

a consumers vs. uttlltles

o commerclal vs. reslclentlal

XIIf. Solar Enerry and Natlonal Goals

. proJect tndependence

a maintenance of frrJ.l enploynent

o reduetion ln pollutlon

. lnflatlona4r tupact
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f. Present Status of U.S. Utlllty fnvolvement ln Solar Energy

II. The l{atlonal Energ; Act of 1978:

o prohtblts utllltles fron supplylng, lnstalllng, flnanclng

solar equlpment except under strlngent condltlons

o re_qulres utllltles to provlde back-up electrlclty at rates

whlch reflect "true eostrt

o exc_ludes utlLltlcs from reeelvlng solar lnvestnent tax crcdlts

o requires utilltles to pr.ovlde lnformatlon about solar Lnerglr, i,itd

to perform energ3r audlts of households

IIf . Concluslon: Utlllttes di.scouragerl fr.on partlcipatLon even 'i;hough bascd

on llttle lnformatlon

IV. Argurnents For Uttltty Involvement

o they see trre costs, not prlces

o speed comnerclallzatlon by aggregatlng rnarket

o busLness rl.sk lover

o better able to insure quallty control

. allove for cross-subsidlzatton of solar by energy users

o elirnlnates tax blases
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V. Argrunents Agalnst Utlltty fnvolvenent

o use monopoly power to stlfle soler

o force standardlzatlon too early

o leads to economlc coneentratlon on produetlon slde, laek of

cornpetitlon

o wll-l result ln ttgold platlng" of solar lnstaLlatlons

o v111 force out other suppllers

o not a tleellntng cost lnd.ustry

Vf. Backup Rate Struetures

o Tlme of day rates; help or hlnder solar?

o lnterrrptable power contractg

o Lnverslon of block rate stmcture

o the tttruett cost of addltlonal energr

Wf , Solar Thermrrl Systene

. present systens - Franee, U.S.A.

o sta.nd alone vs. trybrlit

o lnpact of CoaI Converslon Aet

o prospects
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APPENDIX D

QUESTIONNAIRE FOR PARTICIPANTS TN

JOINT ORGANIZERSI CONFERENCE
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co{!fissroN oF lHE ElrRoPEAr cc[i{mnsrrrffi / us rrEtPAR${nm oF E{ERcr

JOIilT ONGAI.IIZET(TS CONFMETCE

ilIm$Am ONAL SIt'tPOSntlI

q}Ior IEcuNlcAI, oesTAcLEs To TIls usE oF solAn Esmcrl

Agencla for Seseion III

21 June 1979

llhe follorrieg itens will be discuseed d.urlng Session fII in preparation

for tbe I98O Sf'mposiunl

t ) fartfcipatlng Conntriee
. e) fnaividual Delegates and. Reeponsibilities

3) Meeting Dete Options and. Plaoe

4) Reeearch Availab1e antt Needed.

)) Keynote Speaker Ca^nd.lctates

f ) UC/SffiI Organizing Comittee suggests that the following countrics
participate in the 198O neeting:

- United. Klngrlon - Sr.*eden United Statee
- Cernany - Norway Canada
- Italy - Oreece - Jepan
- France - Spain - Auetrella
- Belgiun - I\rkey - New Zeala.ncl
- The Netherlancts - Israe1
L'Iruxenbourg - Swltzerland,
- Denirark - Austria
- Ireland

Others you feel should pa.rtlolpete a.nd nhyr
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e) Ure Connittee suggeste three d.elegates be invlted, fron each of the
above corurtries: one each from goverrunent, industry and acadenia.
DeLegatee should have docu.nentable interest in the problen Br€8Bo
We welcone your nominatione for d.elegates and inctications on why
chosen. Delegates wil1 be expected to be an infornation eource for
problems a.nct policies ln their Bpecific corntry.

a a a a a a ar.a a a a a a a a a a a o a a a a a a a a a a a a a a a a a o t a a a l a a a a a a a a a a a a I a a a a a a a I o o

o'oaa..aaaaaaaaaaaaataaaaaaaatataaaaaaoaaaaaataaa aaaaaaaoaaaaoaaao-

aoaoaaaaaaaaaaaaoaaaaaaooaaaoaaoaaoaoaaoaaaaaaaaa aaa aaaaaoaa..a..a

'aaa aaa.aaa.aaaaaaoaaooaaaaaaaaaaaooaaaaaaaaoaaoataaatoaaaaaa a aaaa

aaaaatloaaaaaaaaoaaaooroioaaaaio.ooaaoaoaaat.aaaaooaaaaa.a.a...aaa

aoaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaa.aaaaaaaaaaaaaooaaaaaoaaaataaaaa

3) ,rt is propoeeil that the neetins be hetd, in Enreeers on {-oA2- [0taQ*, Jq PJ
Pleaee note conflicts; obJections ancl whyl preferences end. why. I

"a'aaaaaoaaaaaaaaaoaaataaaaoaoa aaaaaattaaaooaaaaaaooaaaaaaaaaaaaa

""t"aaaaaaaaa.oaaaaaaaoaaaaaaaaaaaaaa aaaaaaaaaaaaaaaacaaaaa....

aaaaaoaoaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaraaaaaaaaaaa aataaaola..aa

a a a a a a a a a t a a a a a aa a a a a a a o aa o a a a a a oa a a a a a a a aa a oa aaa a aa a aa a a a a a o a. a a a

t o 
' 

f 
' " 

t 
" " " " ' 

o 
" 

o a a a a aa t a a a a a a a a a aa a a a a a o a aa a a a a a a a oa a a a. a a a a

a a a a a a a a a I a a . a a a a a a a a o a a a a a o a a a a o a a a a a a,a a a a a t a o o a o a a a a a a a a o a a a a a a a
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