NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED FROM
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE AS MUCH
INFORMATION AS POSSIBLE



5220-6

Photovoltaics Program

Technology Development and Applications
Lead Center

Photovoltaic Resiaential
Applications Program
Implementation Workshop

Proceedings
February 12-13, 1980

(HASA-Ci=163274) PHOCTCVOLTAIC RESIDENTIAL NBO=267048

APPLICATICNS PROGHAM IMFLEMENIATION WORKSHOP

PROCEEDINGS (Jet Propulsion Lab.) 1o p

HC AOB,/4F AO1 CSCL 108 Unclas
G3/44 23617

May 15, 198C

Prepared for

U.S. Department of Energy

Through an agreement with

National Aeronautics and Space Adminisi-ation
by

Jet Propulsion Laboratory

California Institute of Technology
Pas: dena, California

(JPL PUBLICATION 80-22)



T v i

L Lo SR BN B

-

5220-6
Photovoltaics Program

Technology Development and Applications
L ead Center

Photovoltaic Residential
Applications Program
Implementation Workshop
Proceedings

February 12-13, 1980

May 15, 1980

Prepared for
U S. Department of Energy

Through an dgreement with
National Aeronautics and Space Administration

by

Jet Propulsion Laboratory
Calitormia 'nstitute of Technology
Pasadena, Caltorva

(JPL PUBLICATION 80-22)

L




ee® ’

CONTENTS

I. INTRODUCTION -- - - - 1-1

II. SUMMARY OF PHOTOVOLTAIC RESIDENTTAL APPLICATIONS

0

1 PROGRAM IMPLEMENTATION WORKSHOP - - 2-1
A. PURPOSE - o e e e e e e e 2-1
i\ B. SESSION I — INTRODUCTION AND CONTEXT - ———2-1
: C. SESSION II — TNFRASTRUCTURE DEVELOPMENT ~==-e-eemeccaeu—- z-1
i D, SESSION TII — NON-HARDWARE AND SUB-EXPERIMENT
. 1) 3 6] R —— ———— 2-3
é» E. SESSION IV — WORKSHOP SUMMARY AND SYNTHESIS =~====-=—==e——- 2-4
;- ITI. RESULTS AND PROGRAMMATIC RESPONSE =-=—- 3-1
3 APPENDICES
N A.  ACENDA =--- S —— A-1
‘ B. CONFERENCE VIEWGRAPHS -—- B-1
. C. REMARKS -- - - - - c-1
D. BIBLIOGRAPHY —---- e e e o e D~1
. E. PRECONFERENCE COMMUNICATIONS/LIST OF ATTENDEES m=——mm=me- E-1

[—Y

by BE Sy

PRECEDING PAGE BLANK NOT FILMED

iii

-, v

iﬁ» o ekt

B I .

SR TP

T Ty



R - o A AL AT O S TSR T e Bl SRR b e T

SECTION 1

INTRODUCTION
Prepared by: Rosalyn Barbier{ (JPL)

A wo.kshop was held at the California Institute of Technology on
February 12-13, 1980 to discuss factors which would impact the imple-
mentation of a Photovoltaic Residential Applications Program, Sponsored
by the Jet Propulsion Laboratory (JPL), this workshop brought together
twentv=six individuals from private industry, universities, national
laboratorfes, and the Department of Energy (DOE),

There were two major arpects of the workshop:

(n Presentatfons on aspects of the Photovoltaie Program and the
Natfonal Solar Heating and Cooling Demonsatration Program to
provide a common basls for discussion,

() Focused discussions to elicit responge and dialogue on the
Issues pertinent to the Residential Applications Program.

The workshop consisted of four sessions composed of brief presen-
tations by partleipants and moderated discusslions,  The first session
was an Introduction to the Photoveltiaies Program as a context for the
Resident ial Applicatlons Program.  The second session discussed the
Solar Heat Ing and Cooling Demonstrat fon Program and the structure and
operation ot the resident fal market.,  The thied session studied the
factors to be constdered in the design of non-hardware experiments.

The fourth session consisted of a working forum in which the {deas and
supggpestions from the previous sesslions were smmwarized and synthesized.

he agenda for the Photovoltale Residential Application Program
Taplementat fon Workshop (Appendix A) shows how the workshop was broken
down inte the varfous presentatfons and toples discussed. Coples of the
conference viewpraphs (Aappendix B) provide further detail on the pre-
sentatfons.  Remarks trom attendees (Appendix €Y are included with
sugpest fons st imulated tfrom the workshop, A bibllography (Appendix )
Indicates the amount ol informatfon available on {ssues relevant to the
program, It is no wav inclusive nor does It Indicate a higher value of
those documents over thoose not included.  Preconference communicat fons
and a 1lst of attendees (Appendix ) are also included.

A, OBJECTIVE OF THE WORKSHOP

The objectives of the Photoveltaic Residential Applications Program

. lmplementat fon Workshop were:

' (N To provide a forum for dialogue on JPL/DOE plans for the

.- resgidential applications program in the context of the

! entire Photovoltaics Technology Development Program;

- 5
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(2)

(3)

To discuss approaches to the detailed implementatiom of the
Residential Applications Program based on the experience of
the Solar Heating and Cooling Program and other rclevant
concerns;

To aquaint potential program participants with program
objectives and begin to involve them in the planning
process,
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SECTION 11

SUMMARY OF PHOTOVOLTAIC RESIDENTIAL APPLICATIONS
PROGRAM TMPLEMENTATION WORKSHOP

Prepared py: Dr, Richard Taborsa, MIT-FEnergy Laboratory

A, PURPOSE

The Photovoltaic Residential Application Tmplementation Workshop
wias held to introduce and discuss a set of concepts in the development
and implementatfon of the residential component of the photovoltaics
program. Because there was a significant number of individuals prescnt
who had not been previously involved in the photovoltaics program, the
purposge was extended to include an introductfon to the photovoltaics
program, the residential implementation plan as currently drafted and
the activities currently being proposed as components of the multlvear
purchase program,

B. SESSTON I = INTRODUCTION AND CONTEXT

The first session Introduced the concepts Involved in the Multi-
Year Program Plan (MYPP), the current residential program and the
multi-vear purchase program. Given the nature of the session there was
little discussion of the underlving assumptions of the program, or of
the technology development objectives and their likeltihood of
achlevement,

c. SESSION IT -~ INFRASTRUCTURE DEVELOPMENT

The second session focused attention on the development of an
Infrastructure within the construction industry from which to build a
resfdential photovoltaics market. The first component discussion
focused around the activities which were undertaken by the Department
of Housing and Urban Development in the Solar Heatling and Cooling (SHAC)
program. While there was explicitly not an effort to evaluate SHAC,
there was considerable discussion concerning the purpose of the SHAC
program and its targets and fmplementation.  There was considerable dis-
cussion on the correet audience for activitles such as a solar heating
and cooling demonstration program andsor a photovoltales demonstration
program. There was concern that there be a clear definition of the
audience in the early phases of the program lest there be a misconcep-
tion of the readiness of the technology oy specific components for the
market.
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Five conclusions/recommendations emerged from the first component
of this portion of the workshop.

(1) Experiments sh.uld be advertised as experiments not as
demonstrations and the objectives of the experiments should
be spelled out carefully so that persons looking into the
program will recognize them for what they are.

(2) It is likely that the cast of characters involved in develop-
ment of the market for residential phoiovoltaic power systems
will evolve 28 the program evolves. It is not necessary to
have a complete or:sn:zation in piace or to have all actors
involved in every stuge of the process.

(3)  An experiment which can parallel the technical development
work over the next aeveral years should be developed to
handle the "soft" i{ssues of the market development process.

(4) If there {8 to be a significant involvement of electric
utilities in the residential photovoltaic power syatem and/
and/or the decision of an individual to purchase such a
system, the state public utility commissions should be
involved as soon as possible,

(5) Considerable thought should be given to the channels of
information used to communicate the concept of photovoltaics
to the potential buyers or installers. Tt was pointed out
that one visit between trades persons may be worth one ton
of paper generated by governmental study groups.

The second component of the infrastructure scction of the workshop
dealt specifically with the role of the builder and/or contractor in
the market development process. The discussion involved a number of
attendees formerly active in the SHAC photovolatics program, Their
comments reinforced and added to many of the conclusions from the
proceeding session.

There is a tremendous conservatism in the residential building
Industry which makes innovation a difficult and slow process. In gen-
eral, the labor pool works inversely to the cconomic structure of the
industry. In good times the skilled labor pool {s diluted as additional
workers are pulled in, making innovation unlikely given skills levels.
At bad times, when there may be cxcess skilled manpower, there is fre-
quently additional financial conservatism working against innovation.

It was generally agreed that innovation occurred within the residential
sector at times of stabiiity both within an individual firm and within
the industry as a whole.

Large builders generally will innovate with processes while small
builders will innovate with materials.




A discussion was introduced on how best to bring a concept into
the residential market — working from the custom built homes or from
public housing (governmental sector). The strong conclusion was that
the housing market always began at the best homes and worked its way
down., The ruasoning behind this was twofold. First "aspiration’ played
an important part in the filtering down effect. Second, placing any new
product in low income housing both guaranteed its rejection from above
and its rejection within the lower income environment where the '"guinea
pig" syndrome was of major concern,

Finally, the pathway used for introduction of the product must be
the established one. Communications occur between the manufacturer,
supplier, subcontractor, etc. These should be maintained and strength-
ened for photovoltaics to enter smoothly and routinely.

D. SESSION III - NON--HARDWARE AND SU4$~EXPERIMENT DESIGN

The third session focused on the development of experimental
designs for collection of market data in conjunction with the residen-
tial experimental work currently a portion of the program, or with the
proposed multi~year purchase. Strategy discussion centered in two spe-
cific areas. The first was the development of market response data
using rolling panels to collect large quantities of data from relatively
smaller samples of respondents. The second discussion area was the use
of experiments designed to collect specific data for econometric analy-
si8 of potential consumer response.

The conclusions drawn from this session were similar to those of
the first session.

Technical experiments should be designed so as to collect a maxi-
mum quantity of economic and market data from those participating in
and/or observing the experiment,

It i1s important to carry out the experiments in an environment where
there is contact with those individuals who will be involved in the f{inal
marketing of the residential systems. It is also important to maintain
the experimental nature of the presentation and the data collection activ~
ity.

There are a number of data analysis and organization structures
which may be of use in planning for the governmental role in final
market deployment of residential photovoltaic systems. The daia
requirements for each of these should be evaluated in the near term if
they are to be incorporated into the experiments of the next two years.
This will assure that the programs management will be able to prepare
appropriate solicitations and seek the’ participation of groups and
institutions which would further the objectives of the photovoltaics
program., This should also include the ability to incorporate individual
components of the residential program into an overall program structure

2-3




that includes both milestones for governmental activities and points of
evaluation for further governmental involvement. In addition, it is
necessary to recognize that it is the private marketplace that is the
final instrument for acceptance of photovoltaics, Many activities can
be accomplished more effectively through private industry than through
government i{ntervention.

There were a number of specific suggestions as to programmatic
activities both to introduce photovoltaic systems to the residential
housing market and to solicit information from individuala within that
market.

The following is a summary of suggestions:

A set of smaller workshops for subgroups within the building
community should be held. These should involve a separate small work-
shop for architects, for professional engineers, for architectural and
engineering firms, and for builders. A note of caution was requested
in thoe timing and information presented in these sessions and it was
suggested that the material and meetings be presented by members of the
craft rather than by members of the photovoltaics program. By extension,
it may be argued that this suggestion carries over into other specific
portions of the market such as electric and public utility commissions,
insurance industry representatives and possible to the financial
community.

A set of comments focused specifically on the organization of
cycles or rounds associated with the proposed multiyear purchase stra-
tegy. The most frequent of these was a concern for involvement of a
number of groups.

E. SESSION IV - WORKSHOP SUMMARY AND SYNTHESIS

The final session of the workshop was intended to bring together
a number of the themes covered in the earlier sessions and to elicit
from the individual participants a sense c¢f the meeting In terms of the
potential areas of action -~ and areas of potential problems -~ within
the residential sector,

In response to governmental initiatives, there were a number of
points brought out concerning both the type of solicitation required
and the anticipated lead organization. The model which appeared to
have the most support was one in which the solicitation appeared dir-
ectly from the government and called for a team effort involving the
architect, builder, photovoltaic manufacturer, developer and possibly
also the final consumer. The discussion from representatives of archi-
tectural firms was that they would be the logical leaders for such a
team effort, and that in all liklihood they could and would respond on
relatively short notice. The model of going directly to the developer
did not have much support, particularly given the problems associated
with this model when used with the SHAC program. Other models such as
cuaplete laboratory control were seen as necessary in carly experiments
but less acceptable later in the market development process.

2-4
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Throughout the meeting, there was a stress on stating the objec-
tives of the experimental, purchawe strategy or market development programs
early in the planning process, This would include architecta, developers,
builders, etc,, in a program that could, with a relatively small number
of experiments, work out many of the logistical bugs. Such early actions
could accelerate the rate of purchase activities and, at the same time,
abgorb some of the risk associated with the much larger purchases scheduled
for one to three vears later. It was pointed out, however, that these
activities should be integrated with the technical experimental work
already underwav.

The workshop ended with a number of the participants agrecing to
later discuss the organization of additional meetings which would involve
smaller professional groups. 1t wa: evident from the discussions that the
first of these proposed meetings will be open to architects and planners.
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SECTION III

RESULTS AND PROGRAMMATIC RESPONSE

Prepared by: Rosalyn Barbieri, Tom W. Hamiltou (JPL)

The workshop elicited a great deal of discussion. ideas, sugges-
tions, and recommendations on issues pertinent to the Photovoltaic
Residential aApplications Program. While specific action items did not
come out of the workshop, issues and approaches were raised which have
generated programmatic activities and discussion o, how to formulate
the Residential Applications Program, In addition, the workshop atimu-
lated certain participants to subsequently provide additional suggestions
of benefit to the program.

The group of participants also has created a resource ‘or the
photovoltaics program which can be used to provide advice, raview and
comment, and channels of communication to their colleagues. Feedback
from these individuals will increase the ability of the photovoltaics
program to provide credible programmatic activitics., It will also pro-
vide a real world perspective on the ability of the program to perform
certain functions and meet established goals and objectives,

The wealth of discussi.'n that resulted from the workshop supports
the need for continuing thesc types of interactions. A different orga-
nization of the workshop would have elicited different types of dis-
cussion and participation from the attendees. Issues not discussed but
which are important, are seeds for other workshops of this nature. The
workshop provided a much clearer insight for the photovoltaice prosram
as to the parametersz required to successfully implement and manage a
residential applications program, and particularly the importance and
the proper design and use of experiments.

Appendix C contains some after the fact impressions of the
workshop. Dorothy Leonard-Barton of SRI International discusses the
market diffusion strategy, the importance of proper timing and targeting
of experiments and information., She suggests how marketing activities
should parallel and complement the system and technology development
process., A mission team concept is introduced and described.

Jeffrey L. Smith has summarized his impressions and conclusions
arising from Session III. He focused on the distinction between
"experiments" designed to elicit new information and "demonstrations"
designed to disseminate known information. A clear statement of detailed
objectives of each phase of the residential program is essential to an
efficient program.

Tom W. Hamilton discusses some nomenclature inconsistencies and

offers his impressions of what was learned and what direction the program
should take.
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AGENDA

FEBRUARY 12,1980

SESSION T - INTRODUCTION AND CONTEXT
8:30 a.m, - 11:30 a.m.

Moderator: PAUI. CARPENTER, .JPIL

Presenters: BOB FASTER, JPL
TOM HAMILTON, JPL
ED KERN, MIT/Lincoln lLaboratory

Topics:

1. The context of the residential applications program within the
photovoltafcs program as a whole.

2. The status of current residential technology development and
experimentation plank (strawman scale and timing).

3., The objectives of and a strawman implementation approach to the
Multi{-Year Purchase Program aspects of the Residential Applications
Program,

LLUNCH
11:30 a.m. - 1 p.m,

SESSION Il - INFRASTRUCTURE DEVELOPMENT
1 [).m. - 3:30 P-m.

Moderator: RICHARD TABORS, MIT/Energy laboratory

Presenters: TOM NUTT-POWELL, Harvard/MI™ Joint Center for
Urban Affairs
DICK RITTILEMAN, Burt, Hill, Kosar & Ritileman
(presentat ion Wednesday morning)

Topics:
| Development of issuc agenda--recommendations If appropriate.
2. Work ass{gnments.

End of Day One Sessions
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AGENDA (contd)
FEBRUARY 13, 1980

SESSION ITI

NATURE OF THE HOUSING INDUSTRY AS IT PERTAINS TO THE PHOTOVOLTAIC PROGRAM
8:30 a.m, - 9:30 a.m.

Presentor: DICK RITTLEMAN
Moderator: JEFF L, SMITH, JPL
Presentors: TOM HAMILTON, JPL

FRANK CAMM, Rand Corporation
GARY LILIEN, MIT Sloan School

Topics;:
1. Experiment and sub-experiment implementation.
2. Example sub-experiment concepts: user response measurement and rate

structure experimentation.
3. Implications of sub-experiment concerns for program design.

LUNCH
11:30 a.m. - 1 P-m-

SESSTON IV - WORKSHOP SUMMARY AND SYNTHESIS
1 pomn - 3:30 p‘mo

Moderaco: = TOM HAMILTON, JPL
PAUL CARPENTER, JPL

Topics:

1. Development of issue agenda--recommendations if appropriate.

2. Work assignments.
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Copies of the text for Analysis of the Solar Heating and Cooling
Demonstration Program are available by request from:

Thomas E. Nutt-Powell

Joint Center for Urban Studies of the Massach usetts
I nstitute of Technology and Harvard University

53 Church Street
Cambridge, Massachusetts 02138

B~54

i s Sbebiponidin




OUTLINE
AN ANALYSIS OF THE SOLAR HEATING AND COOLING DEMONSTRATION PROGRAM
INTRODUCT TON
SHAC PROGRAM
OUTCOME
FACTORS iN SOLAR ACCEPTANCE IN HOUSING
CONCLUSIONS

LESSONS
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—OBJECTIVE

PROGRAM DESIGN TO FACILITATE RAPID ACCEPTANCE
OF PV IN THE RESIDENTIAL SECTOR

Ve

S

s

T

NO
INTERVENT ION

T

MARKET
INTERVENTION

T EARLIER
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T

INSTITUTIONAL
INTERVENTION

T EARLIER
SLOPE STEEPER
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WHAT CONSTITUTES ACCEPTANCE?

.+ . . MAKING SOMETHING NEW A ROUTINE
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INRTHEMHOUSING PROGESS
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BOILDING AND MECHMNKAL CcoteEs
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ﬁ%ﬁ\ PANIES T Law
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BUER 7 5
DEVELOPER DEVELOPTAENY REARATIONS 1
A ROLES OF AND .
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ORIGINAL PAGE IS YIPAB\LE ﬂ

OF POOR QUALITY -
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THE INSTITUTIONAL ANALYSIS OF SHAC WAS A STUDY
OF A COMPARABLE TECHNOLOGY - SOLAR THERMAL

BY CASE STUDY |
I0 YIELD INSTITUTIONAL DATA FOR PROGRAM DESIGN
T0_FACILITATE PV ACCEPTANCE AS ROUTINE




THE SOLAR HEATING AND COOLING DEMONSTRATION PROGRAM

+ SOURCES
+ DESIGN

+  INPLENENTATION
+ OUTCOME
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SOURCES
1951-72

1952

1971-72

Dec., 1972

1972

DESIGN

June 7,12
1973

June-0OcT,
1973

Nov. 2,
1973

Nov. 5,
1973

!

PRI S
‘

SHAC CHRONOLOGY

DIVERSE BILLS FILED; NONE PASSED

PALEY REPORT - ON MATERIALS PoLicy
NEED FOR SOLAR ENERGY RESEARCH

Task Force oN ENErRGY, House COMMITTEE
oN ScienNce & AsTRoNauTIcs (S & A)

NSF/NASA SoLAr ENErcY PANEL REPORT

ComMITTEE STAFF REPORT, S & A

HEARINGS ON SOLAR ENERGY TECHNOLOGIES
S & A SUBCOMMITTEE ON ENERGY
SUPPORTED EXPANDED FEDERAL
SOLAR PROGRAMS

HR 10952 DRAFTED
NSF, NBS, NASA, HUD, DOD
INTRODUCED 10116 BY McCorMick

S$.2650 INTRODUCED (CRANSTON ~ BankING, HousINe
AND URBAN AFFAIRS)

S.2658 (H11364 coMPANION) INTRODUCED -
Moss & WEICKER
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DESIGN

Nov.

Dec.

JAN.

Fes.

FEB.

FeB.

13"' 151 -
1973

10,
1973

28,
1974

13) -
1974

ng =
1974

25; -
1974

MarcH 11, -~

1974

MarcH 13, -

1974

MarcH 20-21-

MarcH 27,

1974

1974

Hearings oN HR 10952 - ENERGY SUBCOMMITTEE

HR 11864 (AMENDED VERSION OF 10952)
TO FULL COMMITTEE

ReporTED TO HOUSE

PASSED, WITH AMENDMENTS, BY House

HR 11864 - REFERRED TO SENATE COMMITTEE
ON AERONAUTICAL & SPACE SCIENCES

SENATE HearINGs on HR 11864, S,2658

SenaTE Comm (A,.S.S.) ReporTs HR 11864
SUBSTITUTING S.2658 ILANGUAGE

HR 11864/S.2658 REFERRED TO 4 SENATE COMMITTEES
COMMERCE
BANKING, HousiNG & URBAN AFFAIRS
LABOR & PuBLiCc WELFARE
INTERIM & INSULAR AFFAIRS

BHUA SuBcommiTTEE OoN H & VA
HearINGS oN S.2650 & HR 11864

L & PW SuBcommITTEE oN NSF
HearING oN S.2650 & HR 11864




DESIGN

MARCH 29, -
1974 &
APRIL 5,

1974

May 21, =
1974

Ave, 12, -
1974

Ave. 21, -
1974

SEPT: 3; -
1974

.o wor e

IMPLEMENTATION

SepT.-DEC. -
1974

Sept.-DEC. -
1974

Jan, 19,
1975

MARCH
1975

C SUBCOMMITTEE ON SCIENCE AND TECHNOLOGY
HearInG ON S$,2650 & HR 11864

HR 11864 PASSES SENATE, WITH AMMENDMENTS
CONFERENCE REPORT
SENATE AGREES

HoUSE AGREES

Pres1DENT ForD sienNs PL 93-409

NASA/HUD with NBS, DOD, NSF PREPARE PROGRAM
PLAN SUBMITTED TO CoNGRESS 12/350/74

HUD PREPARES INTERIM PERFORMANCE CRITERJA FOR
SYSTEMS AND DWELLINGS TO WHITE Housk/
ConGress 1/1/75

ERDA estaBLISHED - PL 93-438

ERDA 23 - MationAL PLaAN

B~63




Ocr., 1975 -

Sept, 13-15-
1975

JAN, 19,
1976

Nov. 19/6 -

JANa 1) -
1977

May 30, -
1977

Oct, 1977 -

MAR, éé;: =
1978

JuLy 1978

SepT. 28, -
1978

1sT NaTiONAL CONFERENCE ON SOLAR STANDARDS

2ND NATIONAL CONFERENCE ON SOLAR STAND/RDS

HUD CycLE 1

ERDA 23A - (76-6) UppATED NATIONAL PLAN
HUD CycLE 2

HUD CycLe 3

DOE ESTABLISHED

HUD CycLE 4

DOE/CS-0007 NATIONAL PLAN

HUD CycLe 4a - PAsSIVE

B-64




SOLAR HEATING AND COOLING PROGRAM

CALENDAR YEAR

ACTIVITY
. 1974 1975 1976 17 w78 1979 1980
COMBINED
HEATING &
LEGISLATION PLAN NEATING COOLING
MAJOR MILESTONES v A 4 S 4 v
TECHNOLOGY TECHNOLOGY
PLAN READINESS/REVIEW RE .-~ NESS/REVIEW
RESEARCH AND DEVELOPMENT - A Y : .
CONTRACT PROTOTYYFE HARDWARE PROTOTYPE HARODWARE
DEVELOPMENT IN SUPPORY —TLAN RELEASE AFPs  AWARDS {HEATING) (COOLING)
-
OF DEMONSTRATIONS A__A A A A
RESIDENTIAL 18T CYCLE 2ND CYCLE 3RDCVCLE JATHCVYCLE  STHCYCLE
DEMONSTRATIONS A : A A A 7Y A
o 1ST CYCLE | 2NDCYCLE| 3RDCYCLE | 4THCYCLE
COMMERCIAL DEMONSTRATIONS 4 A A_| & A 4
PLAN: *
OATA BASE AND BANK OPERATIONAL:
D'ATA COLLECTION, EVALUATION INFORMATION CENTER: CENYRAL DATA PROCESSING
AND DISSEMINATION o I A I :
! PLAN: UPDATE
INTERIM INTERIM STANDARDS; tAD INTERIM DEFINITIVE CRIYERIA
CRITERIA UPDATE INTERIM CRITERIA CEATIFICATION CRITERIA AND STANDARDS
STANDARDS AND CRITERIA = A A A A D A
~ THERMAL
RECOMMEND MARKEY RATINGS
DEVELOPMENT ACTIVITIES
STUDIES & INCENTIVES UPDATE UPDAYE
MARKET DEVELOPMENT A A A A
RULE
‘ MAKING TRANSFER
PLAN FUNDS
SOLAR IN FEDERAL BUILDINGS® A A A .
V

*A NEW THREE YEAR PROGRAM TO BE DEVELOPED IN ACCORDANCE WITH THE NEP,

A ACCOMPLISHED ACTIVITIES
A  SCHEDULED ACTIVITIES
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PROGRAM PARTICIPATION
NATIONAL HEATING AND COOLING OF BUILDINGS

CONSERVATION
AND SOLAR
APPLICATIONS

NBS 13 ACTIVE
N ALL AREAS
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HUD RESIDENTIAL DEMONSTRATION PROGRAM

CALENDAR YEAR 1975 l 1976 I wn l 1978 I 179
DEMONSTRATION ACTIVITY
SUILDING TYPE
PROGRA STUDIES " FALOCATIONAEGION|
L SYSTEM
DEMONSTRATIONS 4
SITESYSTEM PROJECTS ven wa ey v

INTEGRATED SYSTEM PlOJECYIS
CYCLE Y
CYCLE2
CYCLED
CYcLE s
CYCLES

PERFORMANCE CRITERIA

DATA COLLECTION AND EVALUATION

AND STANDARDS

| OEFINTIVE §

e m e e

GMPLEMENTATION OF THE RESIDENTIAL DEMONSTRATION PHOGAAM STH CYCLE 1S PRECICATED ON YHE SOLAA COOLING ROD PAOGCRAM

DEVELOAING TECHNOLOGIES wHICH WILL BE BENEFICIAL

ACCOMPLISHID ACTIVITIS -
[:'_j SCHEDULED ACTIVITIES
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SHAC RESIDENTIAL STRATEGY

e DEVELOPER/BUILDER MOTIVATED BY THE BOTTOM LINE.

o THE BOTTOMLINE IS $S.
0.0 INDUCE THE DEVELOPER/BUILDER WITH $S.

e g i

i
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+

+

-+

+

SHAC TMPLEMENTATION

SITE-SYSTEM
INTEGRATED SYSTEMS - 5 CYCLES, RFGAs
PASSIVE DESIGN COMPETITION

INSTRUMENTATION

B-69
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SHAC SUMMARIZED

+ THE INTENT -- DEMONSTRATION PROGRAM

+ THE REALITY -- RESEARCH & TECHNOLOGY
DEVELOPMENT PROGRAM

- +.-.THE OUTCOME -- A MUDDLED PROGRAM

B-72
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WHY A MUDDLED PROGRAM?

IN CRISIS, FALL BACK ON ROUTINES

ROUTINES, BY FAMILIARL:Y, PROVIDE
CONFIDENCE: THAT THE PROCESS IS
LEGITIMATE AND THE OUTCOMES ACCEPTABLE
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NO MATCH BETWEEN OR AMONG THE
ROUTINES OF THESE INSTITUTIONAL ARENAS;

1) FEDERAL POLICY

S 2) FEDERAL PROGRAM ADMINISTRATION

3) TECHNICAL DEVELOPMENT
i)  HOUSING
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Table 2

The Four Institutional Arenas in the SHAC Program

ARENA 1
Institutional Arena ~-- Federal Policy
Currency of Exchange -- Money
Atmosphere -~ National Energy Crisis

Routine -- Congress Enaccs, Authorizes, Appropriates

ARENA 2
Institutional Arena ~- Federal Program Administration
Currency of Exchange -~ Status
Atmosphere ~- Turf Protection

Routine -~ Obtaining and Running Programs

ARENA 3
Institutional Arena -- Technology Development
Currency of Exchange ~-- Quantifiable Data
Atmosphere -- ingineering Crisis

Routine ~- Instrument

ARENA 4

Institutional Arena -~ Housing
Currency of Exchange =-- Marketability
Atmosphere -- Market Risk, Mitigated by Interdependencies

Routine -- Word-of-Mouth

B-75
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FACTORS IN SOLAR ACCEPTANCE IN HOUSING

+ DEVELOPER MOTIVATIONS
+ INFORMATION EYCHANGES
+ COMPREMENSIBILITY

B-76
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DEVELOPER MOTIVATIONS

FRIENDS -- REALIZATION OF IDEALS

INDIANA -- TEAM SPIRIT

RESERVOIR HILLS -- ORGANIZATIONAL FOUNDATION
AMREP -- CORPORATE EXPANSION

INFORMATION EXCHANGES

TYPE -- RESERVOIR HILLS, FINANCIAL ?
SOURCE -~ INDIANA, FROM HBAI

DENSITY -~ AMREZP, MITRE CONFERENCE
CONTINUITY -- SANTA CLARA, SCIENCE ADVISOR

COMPREHENSIBILITY

VIA THE SUPPORTING INSTITUTIONAL NETWORK
(MARKET RISK MITIGATED BY INVERDEPENDENCIES)

LEGITIMATOR HBAI

TRANSLATOR  REDDING

LINKING-PIN AMREP ENVIRONMENTAL CONSULTANT
PLUNGER FRIENDS

REGULATOR SAN DIEGO COUNTY GOVERNMENT

WO . T T P PO ST
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CONCLUSIONS

1, Tue SHAC PROGRAM IS A LEGISLATIVE HYBRID OF TECHNOLC::
DEVELOPMENT AND HOUSING DOOMED TO FAILURE.

2, IN THE HOUSING MARKET NEITHER FINANCIAL INCENTIVES N:=
TECHNICAL DATA ARE SUFFICIENT FOR A SOLAR INNOVATION ~2
BE ACCEPTED,

3, INNOVATION ACCEPTANCE IN THE HOUSING SECTOR REQUIRES
MEDIATION THROUGH ROUTINE AT THE LOCAL MARKET LEVEL.

4, RecirpIeENTS oF SHAC SUBSIDIES HAD MOTIVATIONS OTHER ThAN
CONVENTIONAL MARKET OBJECTIVES,

5. ACCEPTANCE OF SUBSIDY DOES NOT NECESSARILY MEAN
ACCEPTANCE OF THE INNOVATION,

6. THE PROBABILITY OF ACCEPTANCE OF AN INNOVATION JINCREASES
WHEN INFORMATION COMES THROUGH ROUTINE EXCHANGES.,

7. INFORMATION MUST BE ABOUT THE INNOVATION, NOT THE SUBSIDY.

B-78
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LESSONS

* RESEARCH IS RESEARCH; DEMONSTRATION IS DEMONSTRATION
* DESIGN/ADMINISTER OUTSIDE D.C.

* MATCH ROUTINES OF THE ACCEPTING INSTITUTIONAL ARENA
-- IN HOUSING
DISSEMINATION STRATEGY IS THE KEY
- == AS THE CURRENCY IS WORK-OF-MOUTH
MULTIPLE ACTORS, MULTIPLE MOTIVATIONS,
MAXIMUM INTERDEPENDENCIES
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Emphasis in Introducing Solar Heating/Cooling .

Systems
Arahitesture Acohitasture
for Commures for Aschitesn’ Archivests’
and indweery Educetion Howsing Oesign
Builders Committee Commitsss Commities Committes
Single Family Deteched Homes 4.28 4.50 3.9 4.00 3
Townhouses . 4.1 4.30 i3 418 4.50
Low-Risa Apertments 4.23 418 190 4.00 .28
Modinm-Rise Apartments .84 3:90 3.7 3.82 4.23
Migh-RissApartments .51 3.80 72 3.68 4.09
Sehools  © 4.90 447 4.08 4.5
Offies or Prossssionsd
Biwniding 4.00 438 3.32 4.8
| Commercial Buildings 4.40 414 388 4.3
Condominiume 4,10 3.82 4:00 4.45
Frrtsng Systems t0-Newly
Cengned Buiidings 4.40 447 " 4.08 an
Fitring Sysreins to. Existing: i
Buildiegs 2.00 30 242 273
) 768212v.99
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Emphasis.in Introducing Solar Heating and

Cocling Systems

it AL NN o 2 1

New 1
Construction Strong % Some % Littie%
Commercial Bullding o 23 |
High Priced, Custom Designed
Resigence 7. 29 —
Lower Cost Home ~31_ 54 18
Apartment Heuss 69 1% 1%
School Buiiding 80 43 7
1 Offece or Professional Builrimg 69 a3 . 8
Cendominium Apartment 64 23 7
Large-Scaie Developments Such as :
Ivalls, 'New Towns’ 77 18 8
Small-Scole Deveiopments Such s
Small Subdivisions 3 . A8 22
Existing
Buildings
. Commerical Building 33 25 42
High Priced, Custom Designed Residence 42 17 42
Lower Cost Home 25 8 67
Apartment Mouse 25 25 50
Schoo! Buiideng 23 31 46
Ctfice or Prefessional Building 17 42 42
Condominium Apartment ' 25 17 58
Large-Scale Develiopments Such as Malls .
e ‘New Towns’ 33 25 - 42
Swmeail-Scaie Developments Such as
Small Suhdivisions 17 17 66
. 748212.VAJS
-, CNVAL B
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TAME 3). Rank order of constraints by aggregate weighted valuss.
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Aggregate
" Rank Ut?ghtod
Srder Constraint Value
! Not considersd using S
2 Poor performance risk Aok
; Moy damage reputstion .3
;5 Bullding code prohibits .36
[ Not emeuwgh technical information .32
] bwi Mding officials frown .30
7 | Not aspplicable to design + 30
| ' Mot marketable .26
9 Expecs Loo many callbacks .26
10 '&ppniul penalty .20
b Costs =mre .21
12 rendars frowm .20
3 Unsatisfactory unrlu!cc .19
e F material not avallable 17
1] Requires sub to change 06
t 16 Not worth extra traiming .13
E 17 Unien rules prokibis 11
‘ " Licersing system prevents ' .09
L+ ] Lack of mugenot/supcrvls!;u ' .09
26 Not heard of item . .08
62
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' March 3, 1980

} Rosalyn Barbieri

| Jet Propulsion Laboratory
4800 Oak Grove Drive

m/8 506~418

rasadena, CA 91103

Dear Ros:

I appreciated being included In the Residential Applications Program
Implementat fon Workshop last week, althoush we did not really get to the
point of working out implementation plans, as 1 had hoped. Probably it was
too much to expect, for JPL had to educate half of us to what the program
wits all about before we could begin to think about specific plans. I had
the feeling, however, that we were at the point when we broke up of being
able to retire in groups of four or five to hash out specifics on the
blackboard.

I have a number of specific observations aud recommendations to make, but
before 1 do, let me note some of the major points that became clear to me
as I listened to the presentations:

1. The careful design of information presentations about the technology
is just as important in the marketing process as the development of the
equipment.

Generally a person's decision whether or not to make a purchase, or to
adopt some innovation, follows a generalizable pattern. The potential
consumer (1) becomes aware of the product, (2) sceks information about it
and evaluates it or else is offered information/judgment about it by a
friend, and (3) tries it,

One of the most successful commercial marketing strategies today is to
distribute promotional samples of the product, thereby truncating the
purchasc-decision process. The prospective customer becomes aware of the
product, gets his/her own information about it, and tries it, all at the
same time. This marketing strategy is effective because people tend to be
wedded to the tried and if not true, at least well understood products
they are accustomed to purchasing.

SRl international , - ;
333 Ravenswood Ave, * Menlo Park, CA 94025 o (415) 326-6200 = Cable: SRIINTL MNP o TWX: 910-373-1246 ., !
c-2

R



R it andl

Rosalyn Barbieri
March 3, 1980
Page 2

For large purchases, marketers have to substitute information and satisfied
customers for the free samples as agents of persuasion. Demonstrations and
careful documentation of success stories thus become surrogates for wide-
spread personal experience with the innovation.

2, The selection of tHe appropriate Fecipients for information and the
timing of the information will be critical.

Jet Propulsion Labs is in the unenviable and perhaps unasked-for position

of a firm with a brand-new and desperately desired product. Generally, the
newer a product is, the less experience people have with it, and in the case
of PV, with anything like it. Information is therefore ahsolutely crucial--
the amount, the timing, the target.

The S-shape of the diffusion curve is determined by pecoples' experience with
the innovation. That is, were potential adopters to get their information

on a one-by-one basis, from media, the diffusion "curve" would in fact be

the straight linear function of media messages affecting individual decisions
over time: — .

However, cach person who adopts an innovation passes judgment on it and
becomes a positive (or negative) opinion leader for other potential adopters.
If he or she influences, let us say, two others, who in turn each influence
two others, the diffusion curve "takes off," and adoption of the innovation
increases at an algebraic rate.

The S-shaped curve was mentioned at the workshop, and mention wag made of

the fact that the curve can be steepened, that is, the diffusion accelerated,
by various interventions. 1 am not sure that the workshop participants
recognized, however, that: (1) Interpersonal communication is crucial to
achieve an S-shaped curve, and (2) that communication must be mostly positive
or the curve will be downward, not S-shaped.

Therefore, it is vitally i{mportant to know whom to introduce PVs to, at what
stage of the technology's development. As Dick Rittleman observed, to show
builders an otherwise barren room full of equipment could do more damage
than good to the PV program,

The audience for information will grow as the technology matures over the
first few years of experimentation, as will the need for widely~available
detailed information. The first performance data gencrated by the experimen-
tal systems will be of fmmediate interest to the PV industry and to Inventors
working on the technology, although this same data may be important at a
later date to architects and builders.

3. There is often a vast difference between information given and informa-
tion received. People do not make purchase decisions entirely "rationally."
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People are not passive, empty receptacles which we can fill with information -
and then expect appropriate responses from, Potential users of PV will judge
the technology by such criteria as:

a. Associations with other technologies. Perhaps consumers will

think PV are like active thermal solar systems. Or perhaps the fact v '

that PVs generate electricity will make them seem nore like non-solar
electric appliances.

b. Compatibility with present practices and values. "Eco-chics"

will buy PV because the solar cells on the roof are visible symbols

of commitment to a purer environment. Developers may shun PVs because
their use requires hiring an entirely different set of sub-contractors.

c. Perceived attributes or characteristics of the technology. These
characteristics may bear little resemblance to engineering "reality."
People's perceptions are shaped by rumor, by their degree of under-
standing of the technology, by the state of the national economy, etc.
Many products fall on the market because their inventors and promoters
make the mistake of believing the public will see the engineering or
technical advantage and will therefore quite logically accept the
innovation.* In fact very few products sell to the general public on
the basis of performance statistics alone.

The following steps seem to be essential in planning the PV program:
Marketing studies should parallel and complement the engineering program.
While I believe this need was generally recognized at the workshop, there
was no agreement on the mechanism for starting such studies. I would suggest
the following:

1. A Pre-experimental (pre-mission) team of 4~5 people should meet to
draw up a tentative master marketing plan, which could then be submitted to
the mission team for comment and emendation. These 4~5 people would, in
essence, fill in Tom Hamilton's handwritten viewgraph plan, deciding tenta-
tively which "actors" should be introduced at each stage of the program
design, and what essential social questions need to be answered at which
points.,

It seems to me that the following skills are needed at such an interim
meeting:

*Recently some of my colleagues and I were asked to help advise the inventor
of an extremely fuel-efficient (68-100 miles per gallon) three-wheel vehicle
which was not being accepted, on how to promote his product. The engineer-
inventor chose to ignore the fact that most potential users regarded the
design as unsafe, since he could "prove" with figures and statistics that
the vehicle was more stable than it appeared and that the probabilities of
a crash into the exposed side of .he car were very slight. Therefore he
dismissed as irrelevant the market perceptions of the car as unsafe.
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a. Stuce the engineering side of the program {s well developed, one
person should be present who knows that program very well.

b. The intent of the program is to boost PV up the ditffusion curve
at an acceleratod rate, so a petsop with bickground in warketiog new
products could Lhelp fdentify the issues in entry marketing,

¢. As 1 noted (ad nauseum) at the workshop, the pregram requires the
caretul targeting of information, at differing ltevels of specificity,
through appropriate channels, so an fnformatfon-dis: cunination person
would be valuable,

d. The presentations showed how vital ft is to have an understanding
of the building industry for any restdentfal programs, Hence the need
for a Divk Riddleman or his equivalent.

e. Solar is an unusual technology on numerous counts, e.g.:

i. Resident {al solar equipment does not replace existing
equipment but supplements L.

ii. Because of the envrgyerisis, solar is an overtly value-
laden technology choice,

{1i. Govermment at all levels is pashing solar with unprece-
dented vigor.

For these reasons (and others), there are similarities between SHAC
and PV commercialization and therefore, as the presentation demon-
strated, a persen with extensive experience in the commercialization
of SHAC would be helpful.

2. The mission team should refine the objectives and research issues con-
ceived by this first planning committee into specific research questious,
which would then be set into RFPs. In other words, besides the two kinds
of RFPs mentioned at the workshop, aimed at equipment developers, there
should be several RFPs for the necessary marketing and communication
studies. While bidders could be encouraged to evolve their own research
designs, the designs would have to be responsive to the questions asked.

While I believe that a pre-mission team committee of 4-5 people could best
evolve a marketing plan, let me suggest a few preliminary thoughts I have
about such a plan.

It occurs to me that our discussion of when is an experiment an experiment
and when is it a demonstration was actually a bit misleading. At different
points in the technology development, the equipment serves as a "demonstra-
tion" to different groups. At the "experimental" stage, the photovoltaic
array is a demonstration to industry and equipment designers, since the
intent at that point is to stimulate innovation and solve design probleus.
At this point, the equipment is by no means a demonstration for potential
residential users. .
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There are, in fact, at least three activities which are occurring simultan-
eously at each stage of the engineering development plan:

1. Market-Acceptance Testing/Identifying Future Information Needs.

Panels of future "actors" are asked to (1) react to the design as far as it
has developed and (2) identify the information needs they foresee from their
particular perspective. (Thus, it would be important, as was pointed out in
the workshop, for someone to give the architect's viewpoint early in the
performance data gathering, so that information about structural needs, for
example, is collected.) These small panels representing particular profes-
sional or interest groups, would in effect serve as consultants to the market-
ing/commercialization teams, to ensure that information will be available to
bring "on line" as needed in the future.

2, Information-Dissemination '

At each point in the technical development, information is being generated
which is of immediate concern to some actors. Therefore key opinion leaders
for those groups are invited in to see the equipment demonstrated. When the
equipment is still behind the fence, homeowners would not be invited en masse,
for instance, but engineers would be. Builders might be invited when the
equipment was installed in a home. When the home is occupied, then the home-
owners would be targeted. In short, the populations targeted to receive
information at this time would be those for whom PV systems at that point in
their development were of immediate relevance. .

3. Awareness~—Raising

At the same time that small market panels representing groups of "actors"
who will need information later are being questioned about anticipated
information needs (#1) and that specially targeted audiences for whom the
equipment is a demonstratlon in its present state are being fed detailed,
extensive information relevant to their needs (#2), general information \
should be given out through the media to arouse interest in residential
photovoltaics (#3). For instance, long before the equipment is installed
in a house and therefore could be considered a demonstration for archi-
tects, articles about the equipment should have appeared in architectural
magazines, suggesting this equipment as a coming attraction to be watched.

Generally, people have to be aware of a new idea for a while and then to
evaluate it, before they try it themselves. Media is the most efficient
way to raise awareness. Personal contact is relatively more important
when the time comes for people to consider adopting the innovation.
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As an example of the three-tiered approach 1 am suggesting, I have attached
an outline of the kind of framework a pre-mission team might start work with.
This ie by no means complete; the 4-5 people I mentioned could fill the
outline in and determine the relevant research questions as their first

task., - - -

Hope these suggestions are of some use to you. I have just returned from
D.C. where I testified at hearings on D,0.E. appropriations held by Rep.
Ottinger's sub-committee on Energy Development and Applications of the House
Science and Technology Committee. 1 feel the fact that two diffusion
scholars were asked to recommend what kinds of "behavioral and motivational"
research should be done by D.O.E., evidences growing awareness of the im-
portance of social science theory to the development of energy programs.

Waryg regards,

Dorothy Leonard-Barton
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RESIDENTIAL APPLICAT TONS WORKSHOP

Sessfon I11 Experfment & Sub=Experiment Design

Prepared bye  J.L. Smith, Pl

[ Y [
.

Session Overviow

P

This sessfon fatrodaced the topic o esxperiment desipn withino the
restdentlal applications experiment program.  Three prosentations weore
given In the two=hour sesslon,  Tom Hamflton, Manager, Plamning Asooae-
ment and Integration, Photovoltales Technology Development and Applica-
tion Lead Center, pave an introduciory presentation that reviewed the
current status of planning tor the experiments and presented contestual
informat fon on the photoveltiale program,  Dr, Frank Camm of the Rand
Corporation discussed gsome of the constraints and difficualtles favelved
In desfgning and implement ing soctal experiments,  Given that the pro-
pram wishes to increase {ts understanding of non-hardware issues, as
well as hardware related fssues, during its conduct of the residential
experiments, careful attention must be patd to sample desipn, experiment
desipgn, measurcement and objectives. Garv Lillien of MIT Fnergy Labora-
tory presented approaches to and results of several survevs (experiments)
conducted by MIT in conjunction with varly photovoltale experiments,  The
react fons of potential purchasers te several photovoltaic installaticens
were measured and correlated with the potential purchaser's preconceived
attitudes toward solar systems, energy problems, previous fnnovat fve
behavior, ete,

The gession was truncated due to lack of sufffcient time to con-
plete all the presentations. No discussion of the presentatfons was
possible within the time constraints,

It was clear, however, that the participants of the workshop dfd
not share a common perception of the purposes and objectives of the
residential experiments. Even though the word "experiment" was cexpli-
citly adopted to imply that the major intended purpose of the activities
is the production of new information, many of the workshop participants
apparently believe that issues such as "involving the right plavers" or
"contacting the appropriate people" are dominant considerations in the
design of the experiments., In my opinion this confuses "information
dissemination" or "demonstrations' with "discovery or production of
new information" or "experiments". Obviously, one cannot disseminate
something one does not know, Thus, discovery of nonexistent information
must precede its dissemination.




s L S e T Syt e T A TEAATTERIES ARG T e T
e e e U

The session emphasized the huge gaps in our knowledge with respect
to the "barriers" facing deployment of grid~connected photovoltaic sys-
tems as well as the inherent difficulty in designing, implementing and
conduct ing experiments* to fill in those gaps. Careful attention must
be paid to designing the experlment and selecting the experimental
sample.

In summary, the session revealed wide differences in the percep-
tions of the workshop participants of the purpuses and implementation
planning requirements of the residential application program,

*Experimentation is the classical scientific method for advancing the
state of knowledge.
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RESIDENTIAL TMPLEMENTATION WORKSHOP
SOME CLARIFICATIONS, IMPRESSIONS, AND POSSIBLE FUTURE DIRECTIONS

Prepared by: Tom W. Hamilton, JPL

The first day was spent discussing and clarifying the context and
terminology being used, Participants began to work on improving the desiyn
and the implementation details of the Photovoltaics Residential Program,
I concluded that a series of meetings with continuity of participation
is necessary to round out the residential plan, The firat session intro-
duced a great deal of information to persons not familiar with the pro-
gram., A better degree of coordination of nomenclature could have made
this information easfer to digest. In the Seasion I presentation, a
sequence of phases shown in the Figure 1, below, were described. In the
following discussion, Ed Kern, of MIT/Lincoln Laboratory described the
phases shown below in the dotted boxes, The "Prototype Development"
phase is done in the regional Residential Experiment Stations, as neces-
sary, as o precursor to the "TSEE" which is the first block, The terms
"EFT" and "SRE" can be (and were) used interchangeably,

SYSTEM SYSTEM COMMERCIAL
PEASIBILITY READINESS READINESS
FIRST-OF -A-KIND ENGINEERING MARKET FREE MARKET
EXPERIMENTS FIELD TESTS TEST
(ISEE) (EFT) (MT) (With INCENTIVES)
I 1T T }
| (SAME) READINESS |
l DEVELOPMENT | | { } EXPTS (SRE) |
e I, - S, -

Figure 1. Residential Program Phases Reconciled;
Top Line: Tom Hamilton's Presentation
Bottom Line: Ed Kern's Presentation

The workshop was held before solid content of the EFT, MT phases
of the program were developed. This was done with the intent of obtain-
ing help and guidance in rounding out the DOE plans by adding the appro~
priate market development plans to those already existing. I believe we
underestimated the time required to become familiar with photovoltaics
and the existing thought and plansg for the residential market. The ideas
offered by several participants, and well expressed by Dorothy lLeonard-
Barton's comments carlier in Appendix C, have influenced my thinking
about how we should proceed to further develop residential plans, It isg

c-11
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clear to me that we need to establish a temporary two-part team consist-
ing of "plan developers and integrators' and relevant reviewers who can
Interact on a regular basis over a perifod of months, Plans along this
line are under development as are considerations on how the multi-phase
procens described in current plians might be accelerated withcut excessive
risk, 1 Lelieve that the Information generating and information dissem-
{natfon functions of experiments and demonstrations can be overlapped
when we carefully consider who needs information in the following stages
and what the most credible source Is to each party.

c-12
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PRE~CONFERENCE COMMUNICATIONS

A letter was sent to potential workshop participants, A sample
letter follows:

Dear :

Thank vou for agreeing to participate In the Photovoltaicx Residential
Applications Program Implementation Wrokshop. This workshop is being
conducted by the .Jet Propulsion Laboratory Photovoltaics Lead Center for
the Department of Energy and is being held in the Millikan Board Room of
the California Institute of Technology of Februaryv 12-13, 1980.

It is the first in a series of workshops designed to assist the photo=-
voltaic program in further developing its program implementation plans,
Due to their high priority, we are beginning with a focus on residential
applications,

Enclosed is a brief statement of the workshop objectives, an agenda and
participant list. Note that we plan to start at 8:30 a.m., on Tuesday
morning. Tihe enclosed maps should assist vou in locating Caltech and the
Millikan room.

You will also find enclosed a copyv of the Photovoltaic Program Multi-Yoear
Plan (if you have not been closely involved in the program) and a copv of
the slides from a recent presentation I made to representatives of the
Photovoltaics industry on current plans for the so-called "Multi-Year
photovoltaic System Purchase Program'. The Multi-Year Plan should serve as
background for aspects of program philosophy and the timing of certain
technologyv-related events. 1t is currently heing revised to fnclude the
content of the purchase program. The plans for detailed timing of the
resident fal aspects of the program will be introduced during the first
workshop session.

We are looking forward to vour participation in a stimulating and construc-
tive workshop.

Sincerely,

Tom W. Hamilton

Managper, Planning, Assessment
and Integration

Photovoltaies TD & A lLead Center

W
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Roxalvn Barbleri
Dorthy Leonard-Barton
Drew Bottaro
Frank Camm

Paul Carpenter
Dennis Costello
Bob Easter
iancis Grechan
Tom Hamilton
Charles Hulfck
Tom .laras

Gary .Jones

Earle Kennett

Ed Kern

Gary Lilien
Glemn Lovin

Fd Meballck
Peter Morton

Miarv Pope

Tom Nut t=Powel!

Lewis Perelman
David Posner
hick Rittleman
Ted Scehlie

Flaine Smith
Jeff L. Smith
Pete Spewek

Richard Tabors

ATTENDEES

Jet Propulxion Laboratory
Stanford University

MIT Energy lLaboratory

The Rand Corporat fon

Jet Propulsion Laboratory

Solar Fnerpgy Rescarch Institute
Jet Propulsion Laboratorv

SR1 International

Jet Propulsion Laboratorv

Nat fonal Burcau of Standards/ETip
Selience Applications, Inc.
sandia Laboratoryv, Albuquerque
AlA Rescareh Corporation

MIT Lincoln lLaboratory

MIT Sloan School of Management
Edixon Flectyric Company

General Eleetric Company
Architects Collaborative, Inc.
MIT Lincoln Laboratory

Harvard=MIT Joint Center tor Urban
Studien

Jet Propulsion Laboratory

Sotar Fnergy Resceareh Institute
Burt, Hill, Kosar & Rittleman

Nat fonal Boreau of Standards/EVIP

Department of Energy
det Propulsion Laboratory
Regional Solar Energv Centers

MIT Energy laboratory
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