
()r. -;..5;;-'f 
SERI/TR-751-793 March 1981 

e:; ~ : <-l\ ~ - 4\\/G) 
":, /., .. ~~ "' \.l' ~ 1 

0-.. ..., Solar Energy Storage 
/ 1 -; Researchers 

~ 
0~? Information User Study 

W.W.Belew 
B. L. Wood 
T. L. Marie 
C. L. Reinhardt 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



Printed in the United States of America 
Available from: 
National Technical Information Service 
U.S. Department of Commerce 
5i85 Port Royal Road 
Springfield, VA 2 2161 
Price: 

Microfiche $3.00 
Printed Copy $ 6. 50 

NOTICE 

This report was prepared as an account of work sponsored by the United States Govern­
ment. Neither the United States nor the United States Department of Energy, nor any of 
their employees, nor any of their contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal liability or responsibility for the 
accuracy, completeness or usefulness of any information, apparatus, product or process '4t 
disclosed, or represents that its use would not infringe privately owned rights. 



r· 

SERii'TR-751-793 
UC CATEGORIES: UC-58e,59c 

ENERGY STORAGE RESEARCHERS SOLAR 
INFORMATION USER STUDY 

w. w. 
B. L. 
T. L. 
C. L. 

BELEW 
WOOD 
MARLE 
REINHARDT 

MARCH ·1981 

PREPARED UN~ER TASK Nos. 8420.11 

Solar Ene.rgy Research Institute 
A Division of Midwest Research Institute 

1617 Cole Boulevard 
Gulden. Colorado 80401 

Prepared for ttie 
_ U.S. Department of Energy 

Contract No .. EG-77-C-01-4042· 

I---- .. -od ~u,:o~.:::~::::oo:of1h0UoltodS1a~o~='""m:e1-. -1 
This book was ~repor as on a nt nor on agency thercot, nor any ot their emplovees, makes any 

I U1,.ilh1t 0~9 1,1n,111wt C:.1n1r., r,overn~ 'f , , U,'1'1" ta, \hA nrnirar-y 

warranty, 8XS,IIM Ot 11::\r,:;1',ll:::r!'~o~~~p:r~I;:~ :~:::II.Sor I 1~0C8SS d!sclu!iW, 'Ot ' 

.., 
AND 
1023.11 

~::~~~~~t 0;ts :: u ....01.1\d not Infringe ririv.uelv owned rights. Reference herein to any spoc,lic 
i :mmerclal product, process, or service by trade name, trademark, manufacturer, .or otherwise, dut.-s 
I n ll!lllllril · (;Onstltuto or lm('l1y hi1 cndortemen1, recommendation, or l8'10r1ng bV th.a United 

1 :~115 ~vern~ent or any agency 1horeol. The yiuWI and opinions of authors e,cpressed hi=rt1111 !Ji:.t l'IOI 
.~iiucrily r,,,~ nr rP.l!P.r.l lhOIV 91 the United S1am Gov_;;nment or any age~.cv thereol. ... 

~lSTIIIB.UTION OF THIS DOCUMENT IS utlLIM!TEO 

~~ 
\ 



THIS PAGE 

WAS· INTENTIONALLY 

LEFT BLANK 



S:fl 11l1 --:-------------------T=R.:.......-..:....:79~3 

FOREWORD 

· This document reports the results of a series of studies of users of solar 
energy storage information. It identifies specific energy storage informa­
tion user group needs, the priority of those needs, and methods of dis­
seminating information to each group. This is one of a series of ten reports 
covering many different solar technologies. These results will play an inte­
gral part in the planning of new information products and data bases for the 
Solar Energy Information Data Bank (SEIDB). 

This study was performed under Contract No. EG-77C-O.l-4042, FY 1980 
Task Number 8420.11. 

Approved for 

auiNof ari, Chi~f 
Information Outreach 

and Dissemination Br:anch 

SOLAR ENE'RGY RESEARCH INSTITUTE 

~~~ 
Information Systems Divisi.on 
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SOLAR ENERGY STORAGE R~EARCHERS 
INFORMATION USER STUDY 
.MANAGEMENT SUMMARY 

TR-793 .· 

This report describes the results of a series of telephone studies of solar _researchers who 
were potential, near-term (2-3 years) users of information on storage of energy from 
solar sources. These studies, part of· a larger study covering many different solar tech-
nologies, identified: · 

• the types of information each group of researchers needed, and 

• . the ways to get information to that group. 

This energy storage report is one of the ten discussing the results of these studies. In 
most of these studies, a variety of groups were interviewed regarding each solar technol­
ogy. The need for information on energy storage ·pervades all of the solar technologies. 
To a limited extent this need is addressed-in the other reports in this series which dealt 
specifically with individual solar energy technologies. In this report, only researchers 
were interviewed. In the case of storage of energy f'rom solar sources; the only group for 
which specific and primary involvement in energy storage could be .separately identified 
were those involved in energy storage research. 

BACKGROUND 

The purpose of the overall study was to obtain baseline data about the information needs 
. of the sol!;U' comm\Illity. Very little previous work has been done in this area; the studies 
that have been done were generally restricted to solar heating and cooling of buildings. 
The present ·study is the only one known to investigate all of the following technological· 
areas: 

• Photovoltaics 

• Passive Solar Heating and Cooling 

• Active Solar Heating. and Cooling 

• Biomass Energy 

• Solw· Thermal Electric Power 

• Industrial and Agricultural Process Heat 

• Wind Energy 

• Ocean Energy 

. • . Solar Energy Storage 

There have been a few previous studies which asked homeowners what solar information 
they needed, but this is the only known study to provide data on the solar information 
that such groups as researchers, manufacturers, architects, engineers, installers, lawyers, 
bankers, insurers, public interest groups, state energy offices, and extension agents 
themselves say they want.· 
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The data from this study will be used along with other data to determine what new 
information products and services the Solar Energy Research Institute (SERI), the Solar 
Energy Information Data Bank (SEIDB) Network,· and the entire solar information out­
reach community should be preparing for and disseminating to the solar community. 

STUDY CHARACTERISTICS 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. of 
Detroit, Michigan-under subcontract to SERI-conducted telephone interviews with 86 
distinct groups of solar information users taken from across the nine different techno­
logical areas. Approximately nine respondents were interviewed from each group. Inter­
views were based upon professionally reviewed and tested questionnaires that utilized a 
mixture of open-ended and closed-ended questions. The interviews took an average of 18 
minuteE: to complete. · 

The respondents proved to be very cooperative. Considering the length and nature of the 
telephone interviews, it was surprising that only about 396 of the respondents terminated 
an interview or refused to be interviewed. This finding supported the interviewers' 
statements that the respondents were very interested in telling what they were doing in 
solar energy, in obtaining solar information, and in specifying· what solar information 
would prove the most valuable. 

SAMPLE SIZE 

Studies of 86 groups, each interested either in one of nine specific solar technologies or 
in solar energy in general, provided an extremely broad view of the information needs of 
the solar community. Although the sample size of only nine respondents per group was 
small, the data still proved to be adequate for planning purposes. It was possible to 
determine the information most important to the respondents and the best channel for 
dissemination. A variety of valid statistical tests were performed, both to compare the 
priorities a group gave to different information items and to compare the priorities dif­
ferent groups gave to the same item (see Section 2.3 and Appendix E). 

SOLAR ENERGY STORAGE GROUPS STUDIED 

The results of an earlier study identified the groups of information users constituting the 
solar energy storage community [l] and determined the priority (to accelerate commer­
cialization of solar energy) of getting information to each user group. In the current 
study only high-priority groups were included. Considerable eft'ort (e.g.; hbrary searches, 
phone calls, subcontractors) went into obtaining the names of people professionally 
involved with solar energy storage. However, sufficient names could only be obtained for 
resear~hers. 

Respondents in the following two groups were asked about their need for information on 
storage of energy from solar sources: 

• · DOE-Funded Solar Energy Storage Researchers, and 

• Non-DOE-Funded Solar Energy Storage Researchers. 

Several of the groups discussed in another report from this study [2] also indicated an 
interest in information in solar energy storage (see Section 2.2.4). 
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RESULTS 

Only two groups (both Researchers) were interviewed in this study. For purposes of com­
parison, the following tables also list results for All Researchers who were interviewed in 
the various solar technologies. 

Usefulness of General Types of Inf <rmatim 

The mo.st important result obtained from tne study of Solar Energy Storage Researchers 
was the identification of the energy storage information categories ranked the most use­
ful by each group (see Table S-1). Solar. energy storage respondents in both groups gave 
high ratings to information on: 

• Co.st/performance, 

• Research in progress, 

• The state of the art, 

• Expected developments, and 

• Systems design. 

Usefulness of Specific Informatim Products 

. The same questions also provided information on how valuable a set of specifically pro­
posed information products would be to the respondents. Probably, the most interesting 
results for Solar Energy Storage Researchers (Table S-2) were: 

• The high level of interest in manual analytical tools, 

• The greater usefulness of manual analytical tools than of computer models for 
storage system design, and 

• The. relative lack of interest in bibliographies and nontechnical descriptions 
which was typical of Researchers. 

Sources Used to Obtain Inf <rmatim 

Table S-3 lists the proportion of each group that had used different sources to obtain any 
type of solar information in the past few years. · 

The information sources mo.st familiar to the Energy Storage groups were: 

• Periodicals, newspapers, or magazines; 

• Workshops, ccinf erences, or training sessions; 

• A solar installer, builder, designer, or manufacturer; and 

• Directly from the U. S. Department of Energy (DOE). 
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Table S-1. COMPARATIVE USEFULNESS OP GENERAL TYPES OP INFORMATION 
ON SOLAR ENERGY STORAGE 

Storage 
Storage Non-DOE- Total 

General Infcrmation DOE-Ftmded Ftmded Storage· All 
Types Researchers Researchers Researchers Researchersc 

Ranking& Ranking Ranking Rankingc 

State of the Art in Solo, 
Energy Storage Research 6 1 3 2 

Solar Energy Storage Research 
in Progress 4 1 2 1 

Solar Energy Storage Systems 
Cost/Performance 1 3 1 3 

Educational Institutions Offering 
Solar Energy Storag~Related 
Courses 11 11 12 20 

Expected Developments in Solar 
Energy_ Storage ("Next 10 Years") 3 4 4 5 

Intemational Solar Energy 
Storage Markets, Research, 
Programs, Industry 9 11 10 17 

Coming Events in Solar 
Energy Storage 6 8 8 9 

Solar Energy Storage lnfor-
mation Sources 4 4 R 6 

Technical Experts on Solar 
Ener~ Storage S~stems 9 8 9 11 

Technical Descriptions of Solar 
Energy Storage Systems 6 7 '1 8 

Nontechnical Descriptions of 
(2l)d Solar Energy Storage Systems 12 10 10 

Solar E~gy Storage Systems 
Design ~ 6 4 10 

Sample Size 10 8 18 181 

8The Ranking was based upon .asking respondents how useful each item would be to them (see text of 
main report). If items were tied, they were all given the highest possible rank. . 

bThis item was derived by combininir the results from four distinP.t qu~stions related to systems design 
(see Question Sa; items 4, 8, 10, and 11 in Appendix D). 

c All Researchers were asked general infcrmatim types which applied to their specific technology. 
They were asked about more types of information (21) than were Storage Researchers. Rankings by 
All Researchers are over 21 items, not just the 12 shown here. 

dn( )" means the question was not asked of all of the groups in this particular set of respondents. For 
example, "(21)" means that this item was ranked 21st by those who were asked about this source. In 
no case were fewer than nine respondents asked. --
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Table~2. VALUE ~BSSMENT OP SPECIFIC SOLAR ENERGY STORAGE 
INFORMATION PRODUCTS . 

Storage 
Storage Non-DOE- Total 

Specific Information DOE-PlDlded Fwtded Storage All 
Products Researchers . Researchers Researchers Researchersb 

Percent• Percent Percent Percent 

Bibliography of General Rea(}-
ings on Solar Energy 
Storage Systems 40 25 33 39 

Calendar of Solar Energy 
Storage Conferences and 
Programs 50. 25 39 49 

Solar Energy Storage System 
Diagrams or Schematics 44 50 47 42 

Solar Energy Storage System 
Design/Installatim Handbooks, 
Reference Tables 60 50 56 46 

Manual Analytical Tools for 
Solar Energy Storage System 
Design 90 75 83 52 

Computer Analytical Tools 
(Models) for Solar Energy 
Storage System Design 60 25 44 44 

Lists of Solar Energy Storage 
Technical Experts 40 38 39 45 

Technical Descriptions of Solar 
Energy Storage Systems 50 38 44 56 

Nontechnical Descriptions of · 
(14)C Solar Energy Storage Systems 10 38 22 

List of Solar Energy Storage 
Information Sources 40 50 44 57 

Sample Size 10 8 18 181 

8 Percent is the percentage of respondents rating the item as "essential" or "very useful" (as opposed to 
"somewhat useful" or "not et all useful"). · 

b All Researchers were asked about specific inf<rmatim· products which applied to their specific 
technology. 

Cn( )" means the questim was not asked of all of the groups in this particular set of respondents •. For 
example, "(44)" .means that 4496 of those who~ asked had used that source. In no case were fewer 
than nine respondents asked. 
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Table ~3. SOURCES USED TO OBTAIN SOLAR INFORMATION (Percent8 ) 

Storage 

Information Sources Storage Non-DOE- Total 
DOE-Fllllded Fllllded Storage All 
Researchers Researchers Researchers Researchers 

Public Media 
(28)b Radio or TV 30 38 33 

Periodicals, newspapers, or magazines 90 100 94 (94) 
Private Solar-Involved Organizatims 

Private solar energy.or environmental 
'39 organizatims 20 63 ·53 

International Solar Enerr Society (ISES) 
(inoluding publicnti~ · GO 88 7?. 48 

Solar' Energy Industries Association (SEIA) 
· (including puhlir.atim~) 30 25 28 33 

Contacts· With Prof esslonals 
Solar ·installer, builder, designer, 

or manufacturer 70 50 61 65 
Workshops, conferences, or training 

sessions 90 100 94 88 
Inf orination Services 

Respondent's organizatimal lib~y 
or local library 90 75 83 84 

Commercial data base 40 0 22 38 
Smithsonian Science Infcrmatim 

Exchange (SSIE) 20 38 28 17 
_Federal library or information center 50 63 56 54 
Government Printing Office (GPO) 40 63 50 74 

· National Teclmical Information 
Service (NTIS} 60 50 56 64 

Teclmical Information Center (TIC) 20 63 39 40 
Government Solar-Involved Organizatims 

Directly from the U.S. Department ot 
. Energy (DOE) 90 75 83 80 

National Solar Heating & Cooling 
Information Center (NSHCIC) 20 25 22 29 

Regional Solar .Energy Centers (RSECs) 30 25 28 23 
State energy or solar offices 50 88 67 48· 

Other 
Some other state or local government 

offiP.P. or publieaticn 20 50 33 28 
Public utility company 40 50 44 51b 
Association of Energy Engineers (AEE} 0 0 0 NA 
Institute of Electrical and 0 0 0 NA 

Electronics Engineers (IEEE) 

Sample Size 10 8 18 181 

ap~cent is the percentage of respondents who used the source to obtain any solar information in 
the past few years. 

bn( )" means the questim was not asked of.,!! of the groups in this particl:llar set.'of respondents. 
For example; "(44)" means that 44% of those who.!!!!:! asked .had used that source. In l)O case 
were less than nine respondents asked. ', 

c"NA" means the question was not asked of this particular set of respondents. 
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Technical.Areas Qf Interest 

Table··S-4 lists .the proportion of each group interested in information .on different types 
of solar .energy :storage applications. The major results were: 

• Fairly high levels of interest in only thermal and thermochemi_cal systems, and 

• Low levels of interest in magnetic and electrical· storage technologies. 

Advanced Inf <rmatim Acguisitim Methods Used 

Table S-5 lists the proportion of each group that had used select.ed advanced acquisition 
methods to obtain information in the past year. The following results were observed for 
Solar Energy Storage Researchers: · · 

• Storage respondents were more accustomed than rriost Researchers to using 
microf orms, and · 

• Computer terminals were used less widely than microf orms. 

Additimal Findings 

• There was substantial difference in the ranks which the two groups assigned to 
"computer models." While it ranked 3rd with the DOE-Fµnded group, it fell to 
13th for the Non-DOE-Funded Researchers. 
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TableH. INTEREST IN INFORMATION ON SOLAR. ENERGY STORAGE 
TOPICS 

Storage 
Storage Non-DOE- Total 

Topics DOE;_ Fllllded Fllllded Storage 
Researchers Researchers Researchers 

Percenta. Percent Percent 

Electrochemical 20 50 33 
Thermochemical 60 88 7?. 
Chemical 50 25 39 
Mechanical 40 38 39 
Magnetic .JO la 11 
Thermal 90 75 83 
Electrical 10 13 11 

Sample Size 10 8 18, 

aPercent is the percentage of respondents interested in the topic. 

Table~5. ADVANCED INFORMATION ACQUISD'ION METHODS USED 

Storage 
Storage Non-DOE- Total 

Acquisition Methods DO E-Fllllded FW1ded Storage All 
Researchers Researchers Rese.archers Researchers 

Percenta Percent Percent Percent 

Comr,uter Termmal Access to 
Data Banks 30 25 28 34 

Microform (microfiche, microfilm 
sheets or rolls, COM, etc.) 40 63 50 40 

Sample Size 10 8 18 181 

aPercent is the percentage of respondents who used the method in t·he past year. 
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SECTION 1.0 

INTRODUCTION 

TR-793 

This report describes the results of a series of telephone interviews with researchers who 
were potential near-term (2-3 years) users of information on storage of energy from solar· 
sources. These studies, part of a larger study covering nine different solar technologies, 
identified: 

• the type of information each group of researchers needed, and 

• the best way of getting information to that group. 

This section explains the background of the study, places this report in the context of the 
overall program, and describes the structure of this report. 

1.1 BACKGROUND 

The rapid, widespread commercialization of solar energy will be necessary if the United 
States is· to meet the energy crises of the next 50-years. But the use of solar energy will 
never reach meaningful levels without both the recognition that information transfer is 
essential to commercialization and the deliberate development of systems for the trans­
fer of information. For example: scientists need the latest solar res.earch results to 
enhance their own efforts; engineers and installers need performance data to design solar 
systems; public interest groups need environmental impact data to support solar technol­
ogies against conventional energy alternatives; potential owners of solar energy systems 
need cost information to make purchase decisions; __the general public needs basic infor­
mation to weigh which public policies to support. 

In 1974 the Congress, noting the importance of information transfer and recognizing the 
value to the solar comm1mity of an integrated, comprehensive data collection and infor­
mation dissemination system, called for the implementation 9f a Solar Energy Informa­
tion Data Bank (SEIDB). In The Solar Energy Research and Development Act (P.L. 93-
473) Congress stated that the SEIDB should be established" for the purpose of collecting, 
reviewing, processing, and disseminating information and data ••• ln all of the sulw­
energy technologies." 

The U.S. Department of Energy (DOE) has a!:5igned the Solar Energy Research Institute 
(SERI) the task of serving as the lead center to fulfill this Congressional mandate to col­
lect all types of solar-related information, to convert it into a user-oriented format, and 
to disseminate this information to the widest possible range of persons and groups with 

· an interest in solar energy. These groups range from decision makers at all levels of 
government to manufacturers of solar products; from solar architects, installers, and 
service persons to home or farm owners; and from banks and financial institutions to sci­
entists and researchers. In accord, SERPs Information Systems Division (ISD) is now in 
the process of collecting solar informatioo, building data bases, and preparing and dis-
seminating information through a variety of products and services. ( · 

The long-range objective of the SEIDB is a centrally coordinated network to ensure that 
all individuals concerned with solar energy have prompt and efficient access to whatever 
information is necessary to. support sound decisions. Ultimately, this information will be 
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accessible through a variety of means (publications, computer data systems, audiovisual 
products, the Solar Energy Information Center, inquiry and referral services, etc.) to 
serve the diverse requirements of the solar community. 

1.2 SOLAR ENERGY INFORMATION DATA BANK PROGRAM PLANNING 

In the past decade, information scientists have studied many organizations responsible 
for data collection and information product development. A consistent finding of this 
research is that a key to the successful, efficient operation of such an organization is to 
design the entire system with the· potential information user in mind. It is essential that 
development of information products and data bases be targeted for specific users rather 
than merely developed spontaneously. The information users, their information needs, 
and the priority of those needs must all be identified before effective information prod­
ucts and services can be developed efficiently. To ensure that the SEIDB is responsive to 
the high-priority int'ormation needs of the solar community, the Information Mar~et 
Research Section of ISD is performing the following tasks: 

1. Defining the community of solar information users; 

2. Setting priorities as to which groups of informat_ion users have the most impor­
tant near-term information needs; 

3. Determining the near-term information needs of the high-priority users; 

4. Determining the information channels which can be effectively used to reach the 
high-priority users; 

5. Determining what high-priority information needs are being met fully by existing 
products and services; and 

6. Recommending additional, targeted, cost-effective information products and 
servi_ces to meet high-priority needs. 

The results of the first two tasks are described in a previous document [l]: First, for 
each solar technology, those members or potential members of the solar community who 
will need solar information were identified; second, the relative importance of meeting 
the near-term information needs of each group of information users was described. This 
document provides guidelines to SEIDB planners as to who might be using the SEIDB and 
whose near-term needs are the most important. 

The results of the third and fourth tasks are described in the current set of 10 reports 
(see Section 1.3). These reports document the high-priority information needs and the 
most familiar information channels for each of 86 groups which were interviewed by 
telephone. 

There have been a few previous studies which .asked homeowners what solar information 
they needed, but this is the only known study to provide data on the solar information 
that such groups as researchers, manufacturers, architects, engineers, installers, lawyers, 
bankers, insurers, public interest groups, state energy offices, and agricultural extension 
agents themselves say they want. 

The data from this study will be used along with other data .to determine what new 
inf ormatjoh products and services SERI, the SEIDB Network, and the entire solar infor­
mation outreach community should be preparing for and disseminating to the solar com-
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mw1ity. These data will include (but not be limited to): contacts with SERI specialists; 
rev(e_w of the Annual Operating Plans, Institutional Plans, and Program Plans of DOE and 
SERI; reviews :0f other solar literature; development of an "information user profile" data 
base. from mailing list response cards; information user panels; direct contacts with 
members of the solar community at conferences, training sessions, etc.; visits to head­
quarters of ·national associations of users; and feedback provided by users of existing 
information products. Since information needs and priorities will continuously change, 
these tasks will necessarily be ongoing. 

1.3 REPORT CONTENTS 

This solar energy storage report is 1 of 10 issued on the results· of these studies of solar 
energy information users. The full set of reports covers: 

• Photovoltaics 

• Passive Solar Heating and Cooling 

• Active Solar Heating and Cooling 

• Biomass Energy_ 

• Solar Thermal Electric Power 

• Industrial and Agricultural Process Heat 

• Wind Energy 

• Ocean Energy 

• Solar Energy Storage 

• General Solar Energy 

Section 2.0 of this report describes the type of study conducted and the re-sulting con­
straints. The method used to select these groups is also described in Section 2.0. Several 
groups discussed in another report from this study also indicated an interest in informa­
tion in storage of energy from solar sources. These groups are listed _in Section 2.2.4. 
Section 3~0 describes the results of studies of: 

• DOE-Funded Solar Energy Storage Researchers, and 

• Non-DOE-Funded Solar Energy Storage Researchers. 

These respondents were asked specifically about their needs for inforf!1ation on storage 
of energy from solar sources. In each of these sections describing study results, a stan-
dard presentation format has been used. · 

The appendices contain a list of all 86 groups interviewed (including the technologies 
other than solar energy storage). T·hey·~·also contain a description of how the study was 
developed, a copy of the letter of introduction, a sample questionnaire, a description of 
the statistical tests used, and the data from the studies of the two solar energy storage 
groups. 
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SECTION 2.0 

STUDY DESCRIPTION 

This section gives a brief description of the study. Appendix B gives additional infor­
mation on how the study was designed and conducted. This section also explains how 
groups from the solar energy storage community were selected as those to be sampled 
anq gives a few comments on interpretation of study results. The study findings are 
reported in Section 3.0. 

2.1 STUDY CHARACTERISTICS 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. (MOR) of 
Detroit, Michigan-under subcontract to the Solar Energy Research Institute (SERl)­
conducted telephone interviews with 86 distin~t groups of solar information users. 
Approximately nine respondents were interviewed from each group. Interviews were 
based upon professionally reviewed and tested questionnaires (see Appendix D); they took 
an average of 18 minutes to complete. The 86 groups, selected to cover 9 solar 
technologies/applications, are listed in Appendix A. The results discussed in this report 
are from the two of those 86 studies which dealt specifically with solar energy storage. 

Studies of 86 groups, each interested either in one of nine specific solar technologies or 
solar te~hnologies in general, provided an extremely broad view of the information needs 
of the solar community. Although the sample size of n'ine respondents per group was 
small, the data still proved to be quite adequate for planning purposes. It was possible to 
determine which information was the most important to the respondents and what was 
the best channel for disseminating that information. A variety of valid statistical tests 
were performed, both to compare the priorities a group gave to different information 
items and to compare the priorities different groups gave to the same item. 

The respondents proved to be very cooperative. Considering the length and nature of the 
telephone interviews, it was surprising that only about 3% of the respondents terminated 
an interview or refused to be interviewed. This finding supported the interviewers' 
statements that the respondents were very interested in telling what they were doing in 
the field of solar energy, in obtaining solar information, and in specifying what solar 
information would prove the most valuable. It was also observed that the number of 
respondents answering "don't know" or not answering a question was quite low. Including 
those cases where the potential respondent could not be reached within three attempts 
(or before the required number of interviews was completed), where the respondent 
refused to be interviewed, where the respondent terminated the interview prematurely, 
etc., the completion rate for the entire study was about 75%. The completion rate for 
each individual group is given in the section in which that group is discussed. 

2.2 GROUPS STUDIBD 

One of the most important tasks was the selection of the groups of potential users of 
solar information to be studied. Before t}:lis could be done, however, it was necessary to 
list the important groups constituting the solar energy storage community and to develop 
a concep~ual framework within which selections could be made. 
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2.2.1 Target Audiences, Classes, and Groups 

An important information science concept in developing information products and· ser­
vices is that of the "target audience" or "target group." These are generally' defined as a 
collection of individuals or organizations who have similar information needs and infor­
mation-acquiring habits. People in the same group tend to need information on the same 
subjects, at a similar technical level, and within a similar timeframe. In developing an 
information product program, it is important to begin with a typology that assigns infor­
mation users who have similar needs to common groupings. This allows development of 
efficient, targeted information products to meet identified needs of specific users, with­
out inundating other members of the solar community with unneeded information • . 
In the Solar Information User Priority Study [1] such a typology wa.s developed. Under 
this system members of the solar community were placed in distinct "user groups." A set 
of user groups t'ormed a "user class" and a collection of user classes formed a "target 

· ·audience." For more precise definitions: 

• A User· Group is the most basic category of information users who can be com­
bined together under a single definitive title (e.g., Civil Engineers). A single 
information user group should be addressable by many specific information prod­
ucts. The purpose of defining distinct information User Groups is to identify a 
single set of users who can be served by the same information product (e.g., a 
civil engineers' handbook). 

• A User Class is a set of information user groups which exhibit many common dis­
tinguishing characteristics (e.g., Facility or System Designers). A single infor­
mation user class should be addressable by many general information products. 
The purpose of defining separate information User Classes is to identify sets of 
two or more groups of users who can be served by similiar information products 
(e.g., solar heating and cooling system design models). 

• A Target Audience is a set of information user classes which exhibit some com­
mon distinguishing characteristics (e.g., Researchers). A single target audience 
should be addressable by one or more distinct types of information products. The 
purpose of defining separate information-user Target Audiences is to identify 
broad sets of users who can be served by the same generic types of information 
products (e.g., research-in-progress newsletters). 

Following this system, all solar information users fall within one or more of five Target 
Audiences. These Target Audiences are: 

Researchers - those who are actively involved in researching, developing, and testing 
of new state-of-the-art technical developments in solar energy. 

Applications Technologists - those involved in translating research results into 
marketable equipment and services. This classification includes manufacture, dis­
tribution, sales, design, installation, and maintenance of solar systems or 
components. 

Facilitators - those whose decisions or actions directly aid (in either a positive or 
negative manner) the commercialization of solar energy. Thus, congressmen would 
be Facilitators in that they have the ability to pass legislati_on giving incentives; lob­
byists in that they can affect legislation; state energy offices in that they can 
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initiate demonstration projects; and the Environmental-Protection Agency (EPA) in 
that it can forbid construction of a manufacturing plant at a specific site. 

Users or Prospective Users - those individuals or organizations who have already 
applied this type of solar energy technology in their operations or· have a reasonable 
chance of doing so in the near future. 

'General Public - Individuals who are not likely to utilize solar energy in the near 
future. An important aspect of this audience is its ability to influence the course of 
solar development through political influence, pro or con. 

Based upon this scheme, the solar energy storage information user community has been 
defined. Table 2-1 enumerates the user groups comprising the solar energy storage infor­
mation community and shows into which target audience each falls[l]. 

2.2.2 Criteria for Selectim of Groups to Study 

From Table 2-1, it is rapidly evident that there are many user groups who will eventually 
be needing information on solar energy storage. The.problem was, thus, to select those 
groups to be included as a part of this study. To determine which groups would be stud­
ied, each group was evaluated with respect to the following selection criteria: 

• Appropriateness of using a structured telephone interview to collect information 
from the group on information needs and habits, 

• Relative priority of the group's short- or medium-range information needs, and 

• Availability of a sample frame for the group. 

First, for many groups a structured telephone interview was not an appropriate method 
for defining information needs. It was not practical to interview the U.S. Department of 
Energy (DOE) or an organization like the Electric Power Research Institute, or to inter­
view a group like Congressional committee staff which would be too busy to respond. 
Rather than defining the information needs of these groups by telephone interview, they 
will be contacted directly in FY 1981. · 

Second, only those groups with a high immediate or potential need for energy storage 
information were selected. Further, since fulfilling short-range information needs is 
critical, it was decided that in most cases those people who were already involved with 
storage of energy from solar sources would be sampled. It was felt that these were the 
people who would be primli!'y users of the Solar Energy Information Data Bank (SEIDB) 
over the next few years. These groups had been identified earlier in the Solar Infor-
mation User Priority Study [l]. · 

Finally, for many of the groups, lists of persons to be interviewed could not be developed 
or acquired. In the absence of sample frames, studies of su~h groups were not possible. 
(For more detail on sample frame development, see Appendix B.) 
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Table 2-1. SOLAR ENERGY STORAGE INFORMATION USERS 

· Target Audiences 
User Classes 

User Groups 

1.0 Researchers 

1.1 DOE-Funded Researchers or Developers 
Contractors 
National Laboratories 

1.2 Non-DOE, Federally Funded Researchers or Developers 
National Aeronautics nnd Space Administration (NASA) 
National Science Foundation (NSF) 
U.S. Department of Defense (DOD) 

1.3 Nonfederally Funded Researchers or Developers 
Universities 
Solar Manufacturers or Potential Manufacturers 
Independent Research Organizations 

Institute of- Gas Technology 
Trade Research Associations 

Gas Research Institute 
Electric Power Research Institute (EPRI) 

Ammonia ,Producers 
Chemical Industry 
Fuel Industi·y 

2.0 Applications Teqhllologists 

2.1 Storage-Related Manufacturers 
Photovoltaics System Manufa<!turers 
Solar Heating and Cooling (SHAC) Manufacturers 
Heating, Ventilating and Air Conditioning 

(HVAC) MRnuf R.cturers 
Wind System Manufacturers 
Battery Manufacturers 

2.2 Storage System Designers 
System Designers/En~neers 
Architectural/Engineering Design Firms 
Mechanical Engineers 
Electrical Engineers 
Chemical Engineers 

2.3 Builders, Developers or Contractors 
General Contractors 
Architectural/Engineering Construction Firms 
Mechanical Engineering Contractors 
Construction Engineers 

8 



S:~l 1fl1 ____________________ TR_-_79_3 

Table 2-1. SOLAR HNHRGY STORAGE INFORMATION USERS (Continued) 

2.4 Storage System Installers and Maintainers 

2.5 Storage Equipment Distributors 

2.6 Technical Specialists for Utility, Government, 
Commercial, or Industrial Organization Using a 
Solar Storage System 

3.0 Facilitators 

3.1 Legislators or Staff 
Congressmen 
Congressional Committee Staff 
State Legislators 
National Conference of State Legislatures 

3.2 Local Government Organizations 
County Government Officials 
Local Government Officials 
Municipal Planners 
Tax Assessors and Officials 

3.3 Government Solar-Active Organizations 
U.S. Department of Energy (DOE)-Conservation and Solar Energy (C&SE) 

. DOE-Energy Information Administration (EIA) 
DOE-'-Energy Research (ER) ' 
DOE-Regional Solar Energy Centers (RSECs) 
DOE-Regional Energy Offices 
DOE-Energy Extension Service 
DOE-Federal Energy Regubttion Commission (FERC) 
National Center for Appropriate Technology (NCAT) 
International Energy Agency 
State Energy OfficP.s 
State Solar Energy Offices 
Municipal Energy Offices 
United States Department of Agriculture (USDA)­

Cooperative Extension Service 
U.S. Department of Commerce (DOC) 

3.4 Government Solar-Concerned Or~1mizRtions 
General Services Administration (GSA) 
DOD 
U.S. Department of Housing and Urban Development (HUD) 
USDA-Rural Electrification Administration (REA) 
USDA-Other 
Council on Environmental Qtiality (CEQ) 
General Accounting Office (GAO) 
State Governorsi Offices 
State Agricultural Offices 
State Forestry Offices 
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Table 2-1. SOLAR ENERGY STORAGE INFORMATION USERS ( Continued) 

3.5 Nongovernment Solar-Active Organizations 
Solar Trade Associations 
Solar Professional Societies 
Solar Public Interest Groups · 
Solar Lobbyists 

3.6 Nongovernment Solar-Concerned Organizations 
Public Interest Organizations 
Environmental Organizations 
Chambers of Commerce 
Nonsolar Professional Societies 
Nonsolar Trade Associations 

3. 7 Regulatory, Codes, or Standards Community 
Environmental ProtP.r.tinn AgP.ncy (EPA) . 
Occupational Safety and Health Administration (OSHA) 
American National Standards Institute (ANSI) 
Building Officials and Code Administrators (BOCA), 

Council of American Building Officials (CABO), 
International Conference of Building Officials (ICBO), 
Southern Building Code Congress (SBCC) 

American Society of Mechnical Engineers (ASME) 
Better Business Bureaus 
American Society for Testing Materials (ASTM) 

3.8 Utility Comrrilmity 
Electric Power Companies 
National Association of Regulatory Utility Commissioners 
State Utility Commissions 
Utility Trade Associations 
Federal Power Marketing Agencies 

DOE-Bonneville Power Administration 
Tennessee Valley Authority (TVA) 

3.9 Financial Commlmity 

3.10 Legal Commlmity 

3.11 Real Estate CommW1ity 

8.12 l.m;urance Community 

3.13 Educational Commlmity 
High School Science Teachers 
University Faculty 

· Vocational Instructors 
Career Counselors 
Seminar Organizers and Instructors 
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Table2-4~ SOLAR ENERGY STORAGE INFORMATION USERS (Concluded) 

,::J-~14 · ·information Intermediaries 
Federal Technical Libraries 
Industrial Technical Libraries 

· Academic or Nonprofit Technical Libraries 
Public Libraries 
Federal Information Centers 
On-Line Information Services 
Bookstores 
Film Distributors 

·3.15 Media 
Newspapers or Magazines 
Technical and Trade Journals 
Television 
Radio 
Book Publishers 

3.16 Labor Organizations 

4.0 Users or Prospective Users 

4.1 Government, Commercial, or Industrial. Users 
Federal/State/Local Agencies· Owning or 

Holding Titles to Buildings 
Electric Utilities 
Users of Industrial Process Heat 
Owners of Large Buildings or Complexes 
Owners of Small Buildings · 
Owners of Photovoltaic Systems 
Owners of Wind Energy Conversion Machines 

4.2 Residential or· Farming Users . 
Homeowners 
Farmers, Ranchers 

5.0 General Public 

Secondary School Students 
College Students 
Adults 
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. 2.2.3 Groups Included in the Solar Energy Storage Study 

After all decision criteria and constraints had been applied, it ·was determined that stud­
ies of the following two groups would be conducted to ask respondents about their need 
for information on the _storage of energy from _solar sources: 

• DOE-Funded Solar Energy Storage Researchers, and 

• Non-DOE-Funded Solar Energy Storage Researchers. 

The results for these studies are reported in Section 3.0. 

2.2.4 Solar Energy Storage-Concerned Groups Included in the General Solar Study 

Additionally, as a part of the overall study a number of groups were queried about their 
need for information on solar energy in general, rather than on a specific technology like 
solar energy storage. While it was determined that all respondents in these grqups had 
some involvement with solar energy, for many of them it was likely that this involvement 
was not, nor would it become, a primary factor in their professional work. Rather, for 
most-if not all-of them, solar energy was a new but minor i~ue which they were begin­
ning to address within the scope of their existing jobs. Because· each of these groups had 
peripheral interests in more than one solar technology, yet had not yet become fully 
involved with any, they were asked for general solar information needs rather than tech­
nology-specific solar information needs. 

The results of the general solar study are reported in another document [2]. For solar 
energy storage the following seven groups were especially relevant because for each 
group at least seven of the nine respondents indicated solar energy storage was one of 
the areas in which they were "particularly interested in obtaining information:" 

• Real Estate Appraisers, . 

• Agricultural engineering specialists at state Cooperative Extension Service (CES) 
Offices, 

• Information specialists _at state CES Offices, 

• Public Interest Groups, 

• Tax Assessors, 

• Insurers, and 

• Lawyeri. 

The General Solar Energy report [21 also discusses the results of studies in which state 
solar/energy offices representatives were asked about their general, rather than technol­
ogy-specific, solar information needs. Ninety-six percent of these representatives were 
interested in solar energy storage information. 

2.3 DATA INTERPRETATION 

This subsection describes several points the reader should keep in mind in interpreting 
the. data and results presented in the following sections. 
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2.3.1 Impact of the "Sample Frames: Who was Sampled? 

There were several ways in which the method of constructing the sample frames 
impacted the data. First, in some of the sample frames one geographic region was rela­
tively over-represented, while another was relatively under-represented. For a study of 
sample size nine, however, such biases were generally not bothersome since the results 
were principally qualitative rather than quantitative. 

Second, the sample frames were only as good as the sources. For example, the Smith­
sonian Science Information Exchange (SSIE) data base and DOE's Research in Progress 
(RIP) data base were principal sources in developing lists of researchers. The SSIE was 
not always up-to-date, often did not include the name of the correct principal investi­
gator, and did not contain much of the nonfederally funded research. RIP had similar 
problems, varying greatly in quality according to which technology was involved. Each of 
these problems could cause biases as to which researchers were included and which were 
excluded from the samples. 

Third, many arbitrary decisions were necessary in developing the sample frames. For 
example, it was important not to interview a respondent more than once, even if he or 
she was working in more than one technical area. Thus, if Researcher X at Company Y 
was listed as principal investigator both for one project in ocean energy and for another 
in solar thermal electric power, then X was arbitrarily assigned to one of the two tech-
nologies, usually to the one with the smaller set of names. · 

. ' 

The most important advice for the reader is to study carefully the description of how the 
sample frame was developed for each individual group. The reader must review sample 
frame development carefully to understand just who was being studied. 

2.3.2 Statistical Tests 

The statistical tests used are described in Appendix E. In the following section test 
results are reported only if the statistical tests were significant at the P<0.05 level. 
Thus, if a test result indicated that a difference between two means was statistically 
significant (P<0.05), it meant that there was a maximum of a l-in-20 chance that the 
two means were not different. 

2.3.3 Hypotheses, Versus Conclusims 

Because of the limitations of sample size it was not always poosible to draw· definitive 
conclusions. In certain cases, when definitive conclusions could not be drawn, the 
Authors have instead formed hypotheses based upon the results. 

2.3.4 Significance of Rankings 

One of the most valuable results of this study was the development of a ranked list of 
information topics or products whi-rlh would be useful to the members of each group (for 
example, see Fig. 3-1). Typically, statistical significance tests (see Appendix E) indi­
cated that the four-to-six top-ranked items were·rated significantly higher than the bot­
tom four-to-six items. Thus, typically there was no statistically significant difference 
between the top-rated item and the second-rated item-or even between th~. top-rated 
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and the fou~teenth-rated item. If the sample size had been greater, the number of com­
binations in which one item was rated significantly higher than the other would also have 
been greater. Even if every sample size had been raised by a factor of 10, however, it is 
highly unlikely that all pairs of items would have had significantly different ratings. 

How, then, should the reader treat two items which were not significantly different in 
rating? Was there any meaning to the ranking system? 

Yes, the fact that there were statistically significant differences between the top-rated 
and the bottom-rated items established the validity of the ranking scale as a whole • 

. Despite the fact that two ratings are not significantly different, they still have the sta­
tistical property of being the Best Linear Unbiased Estimators. For example, even if 
Item 1 (with a rating of 3.4) was not significantly greater than Item 2 (with a rating of 
3.1 ), Item 1 should still be considered the more important need unless there is additional, 
outside information· to the contrary. (In determining which information products to 
develop, of course, one must also consider additional factors such as the cost of the prod­
uct, the proportion of the group which will be reached, and the degree to which the 
information need will be met.) 

2.3~5 Altemative Mee.st.res of Usefulness 

The ranking of selected information items (in usefulness to the respondent). was based 
upon the rating developed by assigning a "4" for each 'response of "essential," a "3" for 
"very useful," a "2" for "somewhat useful," and a "I" for "not at all useful"; summing the 
responses for the entire group; then dividing by the number of responses in the group. 
Using the rating was the preferable way to establish rankings within a group because it 
fully used the information on the differences between "essential" and "very useful," 
between "somewhat useful" and "not at all useful." 

There were several alternative ways of comparing the usefulness of items, one of which 
was to calculate the percentage of respondents who classified the item as either 
"essential" or "very useful." Using this percentage was quite handy in considering how 
useful a product designed for more than one group would be. For example, both "a cal­
endar (of solar events)" and "a bibliography" were examples of information products that 
would be designed for many groups to use. In comparing the two potential products as to 
usefulne~, this method (calculating for each item the percentage of the respondents who 
considered the item either "essential" or "very useful") provided a much more meaningful 
comparison than, for example, summing the r~ks for all g;roups, 

2.3.6 Combining Results From Dilfa-ent Groups 

It should be pointed out that combining results from both energy storage groups inter­
viewed will not provide unbiased estimates of the total energy storage community. First, 
the proportions of respondents from one group interviewed in this study may not cor­
respond to the proportion of such persons in each entire community, as only researchers 
were interviewed in the storage technology. Second, the peculiarities of each individual 
sample frame were responsible for varying degrees of bias for each group. Third, some 
of the important groups in the solar energy storage community were not studied (see Sec­
tion 2.2). 
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2.3. 7 Specific Inf ormatim Products 

. Several specific .information products were included among the items for which useful­
ness was assessed. It is important that responses to these items not be interpreted as 
totally generic responses. People who gave "a bibliography of general readings on solar 
energy storage systems" a low rating may have done so either because of the level and 
content of the subject matter (i.e., general readings on solar energy storage) or because 
of the format (i.e., bibliography). These people may or .may not want bibliographies on. 
9ther topics. 

2.3.8 Informatim Sources 

Another important question investigated how many respondents had used specific infor­
mation so~ces •. In using these results to plan how specific information is to be trans­
mitted, it will be essential to specify fully both the information products or services and 

· the groups to be reached before making the final decision of which information channels 
are to· be used. One cannot assume, for example, that the two or three top-rated sources 
should be used for all~ or even most, of the information transmissions to the group. 

There were two other issues related to th~ question. The first was the decision not to 
ask respondents whether they had used SERI as an information source. The reasons are 
discussed in Appendix D. · 

The second issue concerned poosible bias in responses to the question "have you obtained 
any solar information directly from the U.S. Department of Energy?" The intent of the 
question was to find out if respondents had contacted DOE directly for .information, 
rather than if they had obtained DOE-produced information from other· sources (such as 
SERI, National Technical Information Service (NTIS), Government Printing Office (GPO), 
National Solar Heating and Cooling Information Center (NSHCIC), Regional Solar Energy 
Centers (RSECs), libraries, etc.). There was, however, no assurance that respondents 

· interpreted the question in this light. In cases where the response "directly from DOE" 
was high, there was the poosibility that respondents were referring to information 
authored or funded by DOE, but obtained from other sources. 
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SECTION 3.0 

INFORMATION NEEDS OF RfflEARCHERS IN SOLAR ENERGY STORAGE 

3.1 DfflCRIP'ffON OF RfflPONDENTS 

3.1.1 Descripticn of Sample 

This section describes the results of two telephone studies to determine the needs of 
researchers for information on the storage of energy from solar sources.· In one study 10 
DOE-Funded Solar Energy Storage Researchers were interviewed; in the other 8 Non­
DOE-Funded Solar Energy Storage Researchers were interviewed. 

The sample frame for DOE-Funded Solar Energy Storage Researchers was constructed 
from the Research in Progress (RIP) [3], the Smithsonian Science Information Exchange 
(SSIE) [41, and the Current Research Information System (CRIS) [5] data bases. Only 
those projects in progress during some part of FY 1978 or FY 1979 were included. From 
the data base searches, only those projects receiving at least some funding from the U.S. 
Department of Energy (DOE) and involving solar energy and storage -were selected. 
Entries without contact names (i.e., principal investigator) were eliminated. In addition, 
this sample frame was compared to other Researcher sample frames (for active and pas­
sive solar heating and cooling, photovoltaics, wind, solar thermal electric power, indus­
trial process heat, agricultural process heat, and ocean) and duplicate principal investi­
gator names were deleted. After all adjustments were made, the 9 interview candidates 
were randomly selected from a sample frame of 38 names. Another respondent was 
added from the Non-DOE-Funded sample frame when it was later discovered that he had 
received DOE funding. 

The sample frame for Non-DOE-Funded Solar Energy Storage Researchers was con­
structed by reviewing searches of RIP, SSIE, and CRIS files, then selecting those projects 
which had not received any funding from DOE. Only those projects in progress during 
some part of FY 1978 or FY 1979 were included. Duplicates were handled the same as 
for the DOE-Funded Storage Researchers, except that principal investigators who had 
received any DOE-funding during FY 1978 or FY 1979 were eliminated from the Non­
DOE-Funded Storage Researchers. After all adjustments were made, the 8 interview 
candidates were randomly selected from a sample frame of 60 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event 
another randomly selected name was substituted for the original name. When individuals 
were contacted it was verified that they had been involved in solar energy storage 
research (and had or had not received funding from DOE, as appropriate for the specific 
group), and that they would be needing information on solar energy storage within the 
next year. If they were not both involved and needing information, they were asked if 
they could refer the interviewer to someone else in their organization who would be an 
appropriate respondent_. If such a referral was made, a call was then made to this new 
candidate; if no intraorganizational referral was made, a new candidate was randomly 
selected from the sample frame. The results of this process may be seen in Table 3-1. 
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Table 3-1. COMPLETION OP INTERVIEWS: SOLAR ENERGY STORAGE 
RfflEARCHEllS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termina.tim 
Contact attempted: could not reach candidate 

within three attempts, or before interviews 
were completed 

Subtotal 

Contact attempted: invalid candidate (e.g.; in­
appropriate field of interest, no telephone) 

TOTAL 

Sample frame er5or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of Candidates 

DOE-Funded Non-DOE-Funded 

9 5 
I 3 
0 0 

3 3 

13 11 

3 I 

16 12 

19 8 
77 73 

Comparisons. For additimal insight into the inf ermatim needs and the information 
habits of· these two groups of Solar Energy Storage Researchers, results from these 
groups are· compared to the results from all of the researchers interviewed in this study 
(All Researchers). The list of all the grour;,s contained in All Researchers can he found in 
Table F-2 of Appendix F. In. perferming any statistical comparisons the totals for Stor­
age Researchers (one or both groups as appropriate) have been subtracted from the totals 
for All Researchers. The data fer DOE-Funded Storage Researchers, Non""."DOE-Funded 
Storage Researchers, and All Researchers can be found in Appendix F. 

3.1.2 Current .Status of Respmdents 

Role. Three of the DOE-Funded Storage Researchers were employed by universities; 3 
were working for the Federal Government (U.S. Army or DOE national labo.ratories); and 
I each for an engineering firm, an aerospace firm, and a hotel chain. Five of the Non­
DOE-Funded Storage Researchers were employed by 1miversities (3 at Agricultural 
Experiment Stations), 2 by the U.S. Department of Agricultlll'e, and I by the Federal 
Government (U.S. Navy). 

Current activities of the DOE-Funded respondents involved: investigation of thermo­
stratification, chemical heat pumps, identification of new methods to store solar energy, 
manufactlll'e of a solar heating tmit, promotion of storage of cold water for air condi­
tioning, "processing systems," development of solar colleciors for agricultural applica­
tions, and storage of hot water fer space heat and chicken brooding. 

Current activities of the Non-DOE-Funded respondents invqlved: greehnouse heat stor­
age (3), rock and water heat storage fer residential use (2), "infra-red energy storage for 
use on plants" in a solar heated and cooled greenhouse, use of batteries and other 
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commercially available equipment, research on chemical storage materials, and "size 
stabilization." 

,;· . . 

Involvement. F:our of the 10 (4096) DOE-F1.B1ded Storage Researchers and 3 of the 8 
(3896) Non-DOE-Funded Storage Researchers said that they were "very involved'' with 
solar energy storage systems. This compares with the 107 of the 181 (59%) of All 
Researchers who said they were very involved with their respective solar technologies. 

Informedness. Similarly, 4 of the 10 (4096) DOE-Funded Solar Energy Storage 
Researchers considered themselves "very informed," compared to 3 of the 8 (3896) Non­
DOE-Funded Storage Researchers and 117 of the 181 (6596) of All Researchers. 

3.1.3 Background of Respondents 

Five of the 10 (5096) DOE-Funded Storage Researchers and 6 of the 8 (7596) Non-DOE­
Funded Storage Researchers held a doctoral deg_ree. This compares to 5296 
(95 of the 181) of All Researchers who held doctorates. The remainder (2) of the 
Non-DOE-Funded Storage Researchers held master's degrees, as did 3 of the DOE-Funded 
Storage Researchers. The other 2 D0E-F1.B1ded Storage Researchers held bachelor's 
degrees. · · · 

Three of the DOE-Furided Storage Researchers had received their most recent degree 
from 5-10 years ago, 4 from 10-20 years ago, and 3 over 20 years ago. Similarly, 2 of the 
Non-D0E-F1.B1ded Storage Researchers rE!ceived their degrees from 5-10 years ago, 3 
from lQ-20 years ago, and 3 over 20 years ago. Sixty-seven percent 022 of the 181) of 
All Researchers had received degrees within the past 20 years, compared to 70% (7 of 
the 10) of DOE-Funded Storage R~searchers and 6396 (5 of the 8) of Non-DOE-Funded 
Storage Researchers. 

Nine of the DOE-:-F1.B1ded group had their most recent degrees in engineering (including 
general, civil, agricultural, mechanical, aero-physics, or chemical). The other degree 
was in chemistry. Prof essims mentimed included company vice-president, manager or 
director (research, project), engineer (research, chemical, mechanical, agricultural), 
researcher or research scientist, solar and gas turbine heating designer, and "experi­
menter in space environment." Five had been in their present profession for over 10 
ycnrst 1 for 6-10 years, and 1 for 3-5 years. 

Most (5) of the Non-DOE-Funded Storage Researchers also held degrees in engineering 
(mechanical, civil, agricultural). The remainder (3) held degrees in soil physics, physical 
chemistry, and chemistry. Two respondents were currently teaching. Others described 
their professions as agricultural engineers (2), biophysicist, soil physicist, mechanical 
engineer, structural engineer, researcher in energy engineering, and materials applica­
tions expert. Six had been in their present profession for more than 10 years, 1 f0r 6-10 
years, and 1 for 3-5 years. ~ · 

3.2 INFORMATION NEEDS OF Rm;PONDENTS 

3.2.1 Teclmical Areas 

Solar Energy Storage Researchers were asked to choose those areas in which they were 
"particularly interested in obtaining information" from a list of selected technical areas 
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in solar energy storage. At least half of the respondents in each group were interested in 
thermal storage and thermochemical storage. In both groups magnetic and electrical 
storage were of the least interest (see Table 3-2). 

Table 3-2. AREAS OP INTEREST: SOLAR ENERGY STORAGE 
RESEARCHERS 

Non- Total 

· Technical DOE DOE Storage 

Area of Interest Funded - Funded Researchers 

No, Percent No. Percent Nn. PP.r<'P.nt 

Thermal 9 90 6 75 15 83 

Thermochemical 6 60 7 88 13 72 

Chemical 5 50 2 25 7 39 

Mechanical 4 40 3 38 7 39 

Electrochemical 2 20 4 50 6 33 

Magnetic I 10 I 13 2 11 

Electrical I 10 I 13 2 11 

Total Respondents 10 100 8 100 18 100 

One of the DOE-Funded Storage Researchers also expressed interest in phase-change 
materials, greenhouses, and photosynthesis in conjunction with energy storage systems. 
One of the Non-DOE-Funded Researchers was also interested in liquid storage systems; 
another was interested in metal hydrides. 

3.2.2 Types of Inf <rmatim 

Storage Researchers were asked to name the information about solar energy storage that 
was important for them to obtain. All of the 10 respondents in the DOE-Funded group 
volunteered one or more items of information which they considered important. They 
were interested in information on storage media other thAn water, including other liquid 
systems, chemical-bond storage, and seasonal and long-term storage. Also mentioned 
were: collector test data, performance records, demonstrations, and costs of various 
storage systems. The. impact of the storage system on total solar system performance, 
ways to minimize heat loss, and new types of solar heating units were also. mentioned­
as were computer simulation programs and research in progress. 

Seven of the. 8 Non-DOE-Funded group responded to the que;;tion regarding important 
information. Two respondents mentioned information on phase-change materials and 2 
mentioned costs. Other topics mentiones as being important were: heat storage capac­
ity of materials, storage capacity per unit weight of materials, air flow character~tics in 
rock storage, infra-red storage, information _on salt-crystals, cost-benefit analyses of 
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· various types of storage for water heating systems, storage research in progress, theo­
retical information, and repor_ts on government funding of solar energy. 

Information that 3 of the DOE-Funded Storage Researchers volunteered that they needed 
but were unable to get included: properties of storage materials, performance data on 
various collector systems, simulation programs for collector and storage systems, demon­
strations of thermal storage, and descriptions and calendars of upcoming conferences on 
solar energy storage. 

Only I Non-DOE-Fl.Ulded Storage Researcher reported that he needed but was unable to 
get information. This information was on phase-change materials. 

Choice Between Specific Needs. A list of 10 types of solar energy storage information 
products and 6 types of solar energy storage inf ormf:ition categories was read to each 
respondent. Each respondent described the usefulness of each particular item by assign­
ing it a value of "essential," "very useful," "somewhat useful," or "not at all useful." The · 
results are given in Figs. 3-1 (DOE-Fl.Ulded Storage Researchers) and 3-2 (Non-DOE 
Funded Storage· Researchers). For the purpose of comparison, Fig. 3-3 shows results for 
All Researchers. 

DOE-Funded Storage Researchers gave both items in the research category high 
ratings. Their four. top-rated information categories/products were: 

• Man!,lal methods for sizing and predicting performance or costs; 

• Costs and performance of systems; 

• Computer models for sizing and predicting performance or costs; and 

• Design handbooks, installation handbooks, or reference tables. 

Only two of these items were highly · rated by the Non-DOE-Funded Storage 
Researchers. Their four top-rated information categories/products included: 

• Research in progress, 

• The state of the art, 

• Costs and performance of systems; and 

• Manual methods for sizing and predicting performance or costs. 

Among Researcher groups generally, high ratings were· always given to the two research 
items, so that the relatively low rating given these two items by DOE-Funded Storage 
Researchers was surprising, as was the relatively high rating this group gave to the two 
prediction methods. However, the high rating given to the cost item was typical of 
Researchers. 

DOE-Funded Storage Researchers assigned the lowest relative ratings to: 

• A nontechnical description of how a particular system works; 

• Educational institutions and other organizations offering courses; 

• Solar energy programs, research, industries, and markets outside the United 
States; and 

• List of technical experts. 
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Question #8. I will read a list of potential Information or Information products on solar systems. For each, please 
tell me how useful that Information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TyJ.J~ ul Information Ronk Awe,egu Usefulne11••• Number or Responses ...... or Information Producr 
EIMn- .. .., """' llal UMIUI UMful , .. 1.S 2.0 23 3.0 33 ... 14) (3) (2) 

Information Categories: 

Auearch lnf2rm!llgn ~ateg9!!ll; 

T.he state of the art 9 0 5 4 

Research in progress 6 0 6 3 

Cosl Information Categories: 

Costs of installing and operating ' 
a solar system compared _to a NA NA NA NA 
conventional- system . 

' ' C.:osts and performance.of ·-2 2 6 2 systems 

Slte=.§PAFIUF lofnr.r.natlnn Cal,i,gnr1 ... -

Lvt..ol Uulh.Jh 1y 1...uUc~ u, · u1l 1e1 

NA NA NA NA regulations affecting siting or 
installation of systems 

Climatological data such as wind. NA NA NA NA 
weather. or amount of sunshine 

Marketing Information Categories: 
MarkAtino sr~tistic:s and sales 

NA NA NA NA projections 
Information on how to market and 

NA NA NA NA sell systems including guidelines 
on obtaining fi11am;ic1I support 

Olher Information Cat~orfes: 
Educational institutions and other 
organizations offering related courses 15 0 4 3 on system design or application 

Standards, specification&, or certifi-
NA NA NA NA cation programs for equipment 

Institutional, social. environ-
mental. and legal aspects of 
~y~tP.m ~pplic~tions 

NA NA NA NA 

Expected major developments 
5 0 7 . l 

Uuli11y lire 11eAi 10 yeais 
Solar system programs. research, 

13 0 5 2 indu3tric3. and markets outside 
the United States 

T11r r.rP.r1ils grnnt"i, nr nthP.r 
NA NA NA NA economic incentivP.i:i 

Information Products: 

BlliU:il:D,1 t!!formatlon Praduct11: 

A bibliography of general readings 12 0 4 5 
A calendar of conferences and 

9 0 . 5 4 programs 

A list of sources for information 6 2 2 5 

A 11st ot technical experts 13 0 4 4 
Lioto of local lcndcr3. in3urers. 

builders, engineers, installers, NA NA NA NA 
manufacturers.or distributors 

D•s.crlP-tlYe Information Product,: 
A non-technical description of how 

16 0 5 a particular system works 

A technical description of t:iow 
9 0 5 4 a particular system works 

Sysl~111 Uiay,ams ur st.:ht:ima11cs 8 3 4 

Q..e.1.tgn Information Products: 

System design handbooks, installation 
handbooko, or reference tables 4 3 3 2 
Manual methods for sizing and pre-

dieting the engineering performance z 7 
or lifo oyolo oooto of o·,·otoM!J · 

Computer models for sizinq and pre-
dieting the engineering pE!rformSnce 3 3 3 4 
or life cycle costs of systems 

• Each sample frame ol users was questioned on inlorma1ion and inlormation products in the context ol lheir specilic technology. For e1tample, biomass sample frames were 
asked about ··a bibliography ol general readings on biomass·· ... a calendar ol upcoming biomass conferences and programs", etc. 

Nol 
•tall 

uaeful 
(1) 

NA 

n 

NA 

NA 

NA 

NA 

3 

NA 

NA 

3 

NA 

1 

2 

NA 

4 

0 

0 

• · Rank-Each,nlormalion produc1 was assigned a rank based on average usefulness. Thus, the product wilh the highest average usefulness was assigned the rank of ··1 .. : the product 
with lhe lowest average usefulness would be ranked "25 .. where all items were asked. 11 t:,,.'O or more information products were tied tor 2nd. they were both assigned a .. 2 ... The nexl 
h1ghP.St ranking was lhen assigned a .. 4:· · 

•• · Average uselulness was calculated by anigning the responses on a 1-4 scale lrom a .. ,· 1or .. essential"·to a .. ,-1or "not very uselur·. 

Figure 3-1. Usefulness of Selected Information Items: DOE-Funded Solar Energy Storage Researchera· 



Question#B. I will read a list of potential Information or Information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essen~ial, very useful, 
somewhat useful, or not at all useful? 

Type of Information Renk · Average Usefulness• .. Number ol Responser 
or Information Product• Somo- Nol 

Esaen• Ver, ..... at all 
Ual useful useful UNIUI 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (41 (31 (2) (1) 

iafQrmatlon ·categories: 
' ' 

Research lnfQ[!Di!ll2n Categ!!!!u.i ' ·, 

The state of the art 5 2 0 

Research in progress 5 2 0 
Cost Information Categ2!!!!;_ 

Costs of installing and operating 
a solar system compared to a NA NA Nil NA NA 
conventional, system 

Costs and performance of 
3 0 6 systems 

Slte-Sf!!clllc lnformatloa k0lt9.2!!!!; 
I.or.al huilding codes or other 

NA Nil Nil NA NA regulations affecting siting or 
installation of systems 

Climatological data such as wind, 
weather. or amount of sunshine 

NA NA NA NA NA 

Marketing lnformt1liu1i Cat•gorle1: 
Marketing statistics and sales 

NA NA NA NA- NA projections 
Information on how to market and 
sell systems including guidelines NA NA NA NA NA 
on obtaining financial support 

' Other Information Categories: 
Educational institutions and other I 

organizations offering related courses 15 

~ 
0 0 4 4 on system design or application 

St::mdards. specifications, or certifi- NA NA NA NA Nil cation programs for equipment 
Institutional. social. environ- ' 
mental, and legal aspects of ' NA NA NA ' NA NA 
system ap~lications 

' . Expected major developments ' ' 0 4 4 0 during the next 10 years 5 
Solar system programs. research. 

~ 0 2 5 industries. and markets outside 15 
the United States 

. Tax credits. grants, or other NA NA NA NA NA economic incentives 

Information Products: 
Aeforonco Information Products: 

A bibliography ot general readings 7 5 

A calendar of conferences and 11 4 2 
programs 

A list of sources tor information 5 1 3 3 

A list ot technical experts 11 0 J 3 2 
Lists of local lenders. insurers. 

builders, engineers, installers. NA NA NA NA NA 
manufacturers.or distributors 

Oe1criP-:IIYe Information Products: 
A non-technical description of how 

13 0 3 2· 3 a particular system works 

A technical description of how 
7 0 3 4 a particular system works 

System diagrams or schematics 7 0 4 2 2 

!2JJ!90 lnfocm1t100 Products: 

Svstem Q'ilfign h~ndbooks, installation 
handb9oks, or reference tables 7 0 4 ~ 2 
Manual methods for sizing and pre-

dieting the engineering performance 
3 5 0 2 or life cycle costs of svstems 

Computer models for sizing and pre-
13 0 2 4 2 dieting the engineering performance 

or life cycle costs of systems 

• FAr.h AAmpte frame ol user, was queslioned on lnlormalion and inlorma1ion products in lhe conlext of !heir specific lechnology. For example. biomass aampte frames Were 
asked abou1 "a bibliography ol general readings on biomaas". "a calendar 01 upcoming biomass con1erence, and program,'", etc. . 

•• Rank-Eachinlorma1ion producl was assigned a rank based on average uselulness. Thus, 1he producl wilh the highest average usetulne:s:s was assigned ll'le rank ol "1": the produc1 
w11h the towe:st average uselulness would ba ranked "25" where all llams were asked. II two or more information products were tied lor 2nd. they were both assigned a ··2~. The next 
mgnes.1 rar111u1y waw 1111:m ,ulyHIN .s "":' 

"' Average useturneas was calculaled by assigning lhe resp,onseson a 1-4 scale lrom a"~" tor "easen1ial'" to a "IM lor "not very uselul", 
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Question #8. I will read a list of potential Information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of lnlormatlon Rank Average. Usefulness••• Number of Responses 
Some-or Information Product• Essen- Ver, .... 

llal uuful UNful 
1.0 1.5 2.0 2.5 3~ 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research 1ot2rmat12a Categories: 

The state of the art 2 34 93 44 

Research in progress 33 102 39 
Cost Information Categ!m!!i 

Costs of installing and operating 
a solar system compared to a 4 32 70 45 conventional, system 

Gusts amJ pt:!rformance of 
3 39 78 49 s'ystems 

!illi,-llj)b(:111(: lrilurmullon Caleg!!!l!!!i 
L9onl building oodoo or other 

20 regulations affecting siting or 19 38 58 
installation of systems 

Climatological data such as wind, 7 34 55 46 
weather. or amount of sunshine 

~g Information Categories: 
Marketin~ statistics and sales 

19 projections 14 38 56 
Information on how to market anrt 
sell systems including guidelines 23 3 0 7 
on obtaining financial 3upport 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 24 26 99 on system design or application 

Standards. specifications. or r.Artifi-
c_ation programs for equipment 17 18 55 53 

Institutional, social. environ-
mental. and legal aspects of 18 13 51 73 
system applications 

Expected major developments 
5 24 88 51 during tho ncxl 10 ycor3 

Solar system programs. research, 
industries, and markets outside 22 13 51 68 
the United States 

Tax cre(1i!s. Qranls, or olher 
economic incentives 

15 27 44 52 -.- ... _ ,· 
I 

Information Products: I 

Ae#erence Information Products: 55 89 
A bibliography of general readings 16 15 

A calendar of conferences and 
programs 

10 19 69 71 

A list of sources for information 6 23 79 67 

A ust ot 1ecnn1ca1 exper'tS n 16 66 72 
Lists of local lenders. insurers. 

20 builders. engineers. installers. 
manufacturers.or distributors 

12 39 56 

~P.!tlve 1n1ormauon Products: 
A non-technical description of how 25 3 18 62 a particular system works 

A technical description of how 0 18 84 63 a particular system works 

Cy:>tcrn diogrom:i or !che:matic~ 13 14 62 78 

!2f!l9D lnlorm!!lgn Products: 

Sys1em design handbooks. installation 
handbooks, or reference tablc3 12 17 67 65 
Manual methods for sizing and pre· 

dieting the engin'eering performance 
~ 30 b5 53 ,:ar lifo cycle c:ostc of uyctomo 

Computer models for sizing and pre-
51 dieting the engineering performance 13 28 62 

or life cycle costs of systems 

• Each sample lrame of users was questioned on information and lnformalion produc1s in the con1ex1 of !heir specific 1ect1nology. For example. biomass sample frames were 
asked aboul "a tiibliography of general readings on Cliomass". "a calendar of upcoming biomass conlerencesand programs'", e1c. 

Nol 
alall 

UNfuf 
(1) 

9 

7 

16 

14 

48 

28 

38 

8 

54 

37 

26 

17 

48 

40 

22 

22 

11 

27 

39 

70 

16 

25 

31 

33 

40 

• • Rank-Each1nlorma1ion producl was assigned a rank based on average usefulness. Thus. the produc1 with !he hlghes1 average usatulness was assigned Iha rank of "1·: lhe produc1 
w,1h !ho lowesl average usefulness would be ranked "'25" where all l1ems were asked, 11 lwo or more information producls were lied lo, 2nd. lhey were both assigned a "2'". The neicl 
h1ghes1 ranking was !hen assigned a "4:' 

••• Average usefulness w111 calculaled by assignlng lhe responsas on a I"" scale from a "4· ror "essenlial" lo a "1" lor "not very useful", 

Figure 3-3. Uaefulnesa of Selected Information Items: All Researchers 
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Non-DOE-Funded Storage Researchers were in agreement in assigning their lowest rel­
ative ratings to the same first three items. Also among their lowest four was: 

• Computer models for sizing and predicting performance or costs, 

which the DOE-Funded group had rated among their highest. 

Statistical tests indicated that for both groups of Storage Researchers, differences 
between the ratings for the four highest-rated and four lowest-rated iteins were signif­
icant (P<0.05). 

It should be noted that these lower-rated items were not necessarily of no worth to the 
Storage Researchers. For example, 1 of the 10 (10%) DOE-Funded Storage Researchers 
and 3 of the 8 (38%) Non-DOE-Funded Storage Researchers thought "a nontechnical 
description" was either "essential" or "very useful." Thus, these information 
categories/products could be useful to some Storage Researchers, but were of a lower 
relative priority to the entire group. 

Statistical tests were also used to determine whether the DOE-Funded Storage 
Researchers rated any of these information items significantly higher (or lower) than 
they were rated by the Non-DOE-Funded Storage Researchers, or whether either of these 
groups differed significantly from All Researchers. Some groups, however, tended to 
give higher scores in general than did other groups. To compensate fer this effect, these 
statistical tests compared the "relative rating" given by one group to the "relative 
rating" given by the other groups. The procedure fer calculating the relative rating is 
described in Appendix E. The average overall rating DOE-Funded Storage Researchers 
gave to all items was 2.48; for Non-DOE-Funded Storage Researchers it was 2.27; for All 

· Researchers, 2.41. 

In comparing the results for DOE-Funded Storage Researchers with Non-DOE-Funded 
Storage Researchers, the former group rated "computer models" significantly (P<0.05) 
higher. Conversely, the DOE-Funded Storage Researchers rated "research in progress" 
and "the state of the art" significantly lower than did Non-DOE-Funded Storage 
Researchers. 

In comparing the results of each of these two groups of Storage Researchers to All 
Researchers, DOE-Funded Storage Researchers were found to rate "manual methods" 
significantJy (P < 0.05) higher and "the state of the art" and "research in progress" signif­
icantly lower than did All Researchers. They also appeared to be more interested in 
"system design handbooks" and in "computer models." 

The Non-DOE-Funded Storage Researchers differed from All Researchers in.giving sig­
nificantly (P<0.05) higher·ratings to "a nontechnical description," and significantly lower 
ratings to "solar energy programs ••• outside the United States." They also appeared to 
be more interested in "manual methods." 

3.3 ACQUISfflON OP INFORMATION BY RESPONDENTS 

3.3.1 Use of Selected Inf <rmatim Sources 

Storage Researchers were asked which of 22 different potential sources of solar infor­
mation they had used in the past few years. For this question the respondents were not 
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asked if they had obtained infor!Jlation on solar energy storage systems, but instead were 
asked if they had obtained any solar information from each specific source. Thus, the 
question sought to determine which information sources were the most familiar to 
respondents. The results for the DOE-Funded and Non-DOE-Funded groups are shown in 
Figs. 3-4 and 3-5. For comparison, Fig. 3-6 shows the results for .{\II Researchers. 

The information sources mentiooed most often by DOE-Funded Storage Researchers 
were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or training sessions; 

•. An organizational library or a local library; 

• Directly from DOE; and 

• An inst.aJlP-r, huilne.r., d~signer, or manufaott.ll'ol' of solar 3ystems •. 

Those mentioned rnost often by Non-DOR-F1inde.d Storage Researchers were1 

• Periodicals, newspapers, or magazines; 

· • Workshops, conferences, or training sessions; 

• The Inter.national Solar Energy Society (ISES); 

• State energy or solar offices; 

• An organizational library or a local library; and 

• Directly from DOE. 

All of these sources except ISES and state energy or solar offices had also been used by 
at least 5096 of All Resear,chers. 

The information sources used· least often by DOE-Funded Storage Researchers (only 2 of 
the IO had used them) were: ·-

• Private solar energy or e!}vironmental organizatioos, 

• SS!E, 
• Technical Information Center (TIC), 

• National Solar Heating and Cooling Information Center (NSHCIC), and 

• Some other state or local government offi~e nr pnhli<!ation. 

The information sources mentioned least often by Non-DOE-Funded Storage Researchers 
were: 

• A commercial data base, 

• Solar Energy Industries Association (SEIA), 

• NSHCIC, and 

• Regional Solar Energy Centers (RSECs). 
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Question #11·., In the p.ast few years, have you obtained any type of solar information from any of the following sources? 
' • I • 

Information Sources 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
Solar Energy Society (ISES), including their publications 

The local chapter or national headquarters of Solar Energy· 
Industries Association (SEIA) •. including their. publications 

_Contacts with Protessionals: . 

An installer. builder, designer pr manufacturer of solar systems 

Workshops. conferences or training sessions 

_Information Services*: 

Your organizational library or a local library. 

A commercial data base: for example. Lockheed, SOC, BRS 

Smithsonian Science lnformaiion Exchange (SSIE) 

A Federal library or information center; tor example, the Naliuro;;I 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

Q.!!!!!: 

Some other state or local government office or publicatior. 

A public utility company 

Sources fo_r this specific sample frame**: 

Association of Energy Engineers 

Institute of Electrical and Electronics Engineers 

I 

0 

0% 

0% 

10 

• Services and centers whose. primary purpose is to disseminate information. 

20 30 

Percentage-Responding Yes 

40 so 60 

. 

~ ' 
I 

' 

70 80 90 100 

Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "the local or 
national office of the U.S. DepMtmP.nf nf Aorir.11lliirP., including l;xtension and Forestry'.' · . 
These data are based upon a total Ot 1 u r8$pOMMt$. 

Figure 3-4. Use of Selected Information Sources: . DOE-Funded Solar Energy 
Storage Researchers 
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Question #11. In the j!ast few years, have you obtaine~ any type of solar information from any of the following sources? 

, Information.Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 -80 90 100· 
I ' ! I I 

Public Media: ' i 
' ' I ' I ' I 

Radio or TV ' I . I ' ' I 

Periodicals, newspapers or magazines 
I ' ' I I I 

Private Solar-Involved Organizations: I I ' I ' I 
I I 

I I 

Private solar energy or environmental organizations ' ' ' 
The local chapter or nation;il he..idquarters of International ' 

I - ' 
Solar Energy Society (ISES), including their publications 

I ' The local chapter or na\ional headouarters of S0lr1r F.nPrgy ' ' ' 
lndusiries Association (SEIA). includin!l their P\Jblications I ' I 

' I : Contacts with Professionals: I 
I 

' ' I ' I I 

An installer. builder. designer or manufacturer of solar systems ' I 
, ' : 

Workshops, conferences or training sessions 
I I : 

Information Services*: 
I ' ' ' ' I 

' ' I ' ' 
Your organizational library or a local library 

I ' 
I 

A commercial data base; for example, Lockheed, SOC, BRS 0% I I I 

' ' 
I 
I 

' I I 
I I 

Smithsonian Science Information Exch_ange (SSIE) ' ' ' ' I 

I ' ' ' A Federal library or information center; for example, the National .. 
' Agricultural Library or the Environmental Data System I 

I : ' 
The Government Printing Office (GPO) ' 

I ' ' 
National Technical Information Ser~ice (NTIS) 

' I 

' Technical Information Center at Oak Ridge (TIC) 

I 
; 

: Governmt!nl Solar-Involved Organlzauons ' 
I 

I 

' 
I 

' I I 

Directly from tl1e U.S. Department of Energy 
I I ' ' 

National Solar Heating & Cooling Information Center ' ' ' ' ' ' ' I : / Regional Solar Energy Centers ' I 
I 

~ 

I ' ' I 
State Energy or Solar Offices 

' ' ' I 

0 _!!!!!: I I ' ' I ' ' ' I 

' I I 

Some other state or local government office ·or publication ' I 
' ' ' ' A public utility company 

Sourc;es for this specific sample frame**: 

Association of _Energy" Engineers 0% 

lristi,ute of Electrical and Electronics E_ngineers 0% 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example, the 
manufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: "the local or 

, national office of the U.S. Department of Agriculture, including Extension and Forestry'.' 
These data are based upon a total of 8 respondents. 

Figure 3-5. Use of Selected Information Sources: Non-DOE-Funded Solar Energy 
Storage Researchers 
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Question #11. In the past few years, have you o~tained any type of solar information from any of the following sources? 

Information Source·s 

0 10 

Public Media: 

Radio or TV 

Periodic_als. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

Th<> lnral rhar,tPr nr natinn,11 hP.ilr11111iHtflrs of lntern;i!iQn!II 
S0l<1r Fnmgy Socieiy (ISES). including their publications 

The local chapter or national headquarters of Solar Energy 
Industries Association (SEIA), including their publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

nformation Services*: 

Your organizational library o·r a local library 

A commercial data base; for example·. Lockheed. SOC, BAS 

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for example, the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (N 11::i) 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar HMung & Cooling lnfurrr1.iliu11 C1,111t.,, 

Regional Solar Energy Centers 

State Energy or Solar Offices 

0 ther: 

Some other state or local government office or publication 

A public utility company 

Services and centers. whose primary purpose is to disseminate information. 
These data are based upon a total of 181 respondents. 

20 

Percentage Responding Yes 

30 40 50 60 70 80 
I 

I I 

! I 

' ' I 
I 

I 
I ' 
I 

I I ! I 
I ' I 
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I I : 

' I I 

' ' 

' 

I : ' I 
' : I 
' ! 
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Figure 3-6. Use of Selected Information Sources: All Researchers 
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No statistically significant differences were found between DOE-Funded and Non-DOE­
Funded Storage Researchers in the information sources they had used. DOE-Funded 
Storage Researchers were significantly (P< 0.05) less likely than All Researchers to have 
used the Government Printing Office (GPO) or "private solar ••• organizations." Non­
DOE-Funded Storage Researchers were significantly (P<0.05) less likely than All 
Researchers to have used "a commercial data base," but significantly more likely to have 
used both state energy/solar offices and ISES. 

3.3.2 Membership in Solar-Interested Organizatims 

Seven of the 10 DOE-Funded Storage Researchers and· all of the 8 Non-DOE-Funded 
Storage Researchers studied were members of a professional, technical, or other organ­
ization with an interest in solar energy. The nrgRni?.atioos mentiooed and the number 
belonging to each are displayed in Table 3-3. One DOE-Funded Storage Researcher also 
mentioned belonging to an organization which the authors could not verify. This was 
"IES" (Institute of' Environmental Sciences or Institute f nr Earth Sciences?) •. Organiza­
tions which the Non-DOE-Funded Storage Researchers mentioned which the authors 
could not verify included "AMAE" and "AAAE." · 

Table 3-3. MEMBERSHIP IN SOLAR-JNTERBSTBD ORGANIZATIOlfS: SOLAR 
ENERGY STORAGE Rm3BARCHBRS 

Organization 

American Chemical Society 
American Institute of Aeronautics and 

Astronautics 
American Institute of Chemical Engineers 
American Society of Agricultural Engineers 
American Society of Heating, Refrigerating, and 

Air Conditioning Engineers (ASHRAE) · 
American Society of Mechanical Engineers 
American Society of Professional Bio~ogists 
Energy Consortium of the Califomia State 

University . , 
International Solar Energy Society 
National Society of Professional Engineers 
Solar Engineers of America 
Texas Solar Energy ·Society·. 

None 

Total Respondents 

aNumber belonging to each organizatim. 
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Storage Researcher Groupa 

DOE Non-DOE 
Funded Funded Total 

2 1 3. 

1 1 
1 1 
2 4 6 

1 1 2 
1 2 3 

1 1 

1 . 1 
l 1 2 

1 l 
1 1 

1 1 

3 0 3 

10 8 18 
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3.3.3 Exposure to Publicatims on Solar Energy 

During the past 6 months, all 10 DOE-Funded Researchers and all 7 Non-DOE Funded 
Researchers had read publications which includ~ information on i,olar energy storage. 
The publications they could specify and the number · mentioning each are shown in 
Table 3-4. Non-DOE-Funded ·storage Researchers also mentioned some publications 
which the authors could not verify. These included "Sea World Magazine" and "Animal 
Heating." · Many respondents in ·both groups responded that they had read too many to 
n~me, and (unidentified) "journal articles" and "technical joumals" ·were commonly added 
to the list.· · 

3.3.4 Use of Special Acguisitim Methods 

The respondents were asked whether they had obtained any information (not· just solar 
energy or energy storage) in the past year by computer terminal, by Computer Output 

· Microf orm (COM), or by other microform (e.g., mirofiche, microfilm sheets or rolls). 
The results are shown in Table 3-5. 

Table'H.. PUBUCATIONS READ WHICH INCLUDED INFORMATION ON 
SOLAR ENERGY: SOLAR ENERGY STORAGE RESEARCHERS 

Publication 

Agricultural Engineering 
ASHRAE publications 
Chemical and Engineering News 

. DOE publications 
International Journal of Heat and 

Mass Transfer 
International Solar Energy Society 

publi'!ations 
Journal of the American· Chemical Society 
Journal of Ener~ 
Mechanical Engmeering . 
Photochemistry and Photobiology 
Popular Science 
Solar Age 
Solar Energy 
Solar Engineering · · 
Transactions of the American Society of 

Agricultural Engineers 

aNumber mentioning each publication.· 
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Storage Researcher Groupa 

DOE 
Funded 

3 

1 

1 

1 

1 
2 
1 

Non-DOE 
Funded 

1 
2 
1 
1 

·-

2 

1 
1 
1 
1 
4 
1 

1 

Total 

1 
2 
1 
4 

1 

1 
2 
1 . 
1 
1 
1 
2 
6 
2 
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Table 3-5. ACQillsrrION METHODS USED: SOLAR ENERGY STORAGE 

RESEARCHERS 

Storage Researcher Group 

Acquisition Method 
DOE. 

Funded 

No. Percent 

Computer Terminal 3 30 

Computer Output Microform (COM) 0 0 

Ot_her Microf orm 4 40 

Total Respondents 10 100 

3.4 SUMMAltY _AND COMMENTS 

Non-DOE 
.Funded 

No. Percent 

2 25 

1 13 

5 63 

8 100 

All 
Researchers 

No. Percent 

62 34 

16 9 

72 40 

181 100 

Two types of solar energy storage researchers· were interviewed: those who were funded 
by DOE an9 those who received funding only from non-DOE sources. The DOE-Funded 
Researchers had a variety of employers: Federal Government, national laboratories, uni­
versities, private engineering or aerospace firms, and a hotel chain. Non-DOE-Funded 
Researchers were employed by universities or by the Federal Government. Both groups 
had a substantial proportion of researchers working in agricultural applications for solar 
energy storage (e.g.; greenhouses, livestock shelters). Most of the storage techniques in 
which these researchers were involved were in the area of low-temperature thermal 
storage. The only exception was one researcher working with electrical storage. Both 
their levels of involvement in and inf ormedness about the solar technology about which 
they were queried was somewhat lower than that exhibited by other researchers inter-· 
viewe.d in this study. 

Both groups attributed the greatest utility to information on: 

• Manual methods for sizing and predicting the engineering performance or life-­
cycle costs of solar energy storage systems, 

• Costs and performance of solar energy storage installations, and 

• Solar energy storage research in progress. 

High ratings for "manual methods" were unusual for other researchers interviewed in this 
study. DOE-Funded Storage Researchers also gave high ratings to "computer, models for 
sizing and predicting the engineering performance or life-cycle costs of solar energy 
storage systems" and to "solar energy storage system design handbooks, installation 
handbooks, or reference tables." Non-DOE-Funded Storage .Researchers also gave high 
ratings to "state of the art in solar energy storage." 
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Storage Researchers were not vexy interested in "educational institutions," "programs, 
research ••• outside the United States," "a nontechnical description," or "a list of solar 
energy storage technical experts." They appear to find any type of reference informa­
tion source less useful than research and design information or hard data. 

Storage Researchers obtained much of their solar information from "periodicals (etc.)," 
"workshops, conferences, or training sessions," "an organizational or a local library," and 
directly from DOE. For the Non-DOE-Funded groups, ISES and state enexgy or solar 
offices were also valuable sources. Moc;t respondents also received solar information 
from professional societies of which they were members and to a lesser extent, solar 
organizations and their publications. 
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The following table (Table A-1) lists the 86 groups included in this study of solar infor­
mation users. Major headings are the same as these of individual reports. Ten separate 
reports analyzing the study results by technology will be issued. · 

In general, results for each group are reported in only one volume, although comparisons 
to similar groups in other technologies are often part of the analysis. . There are two 
exceptions: the results for Concentrating Collector Manufacturers are discussed in both 
the Solar Thermal Electric Power and the Industrial and Agricultural Process Heat· 
reports; the results for Nonconcentrating Collector Manufacturers are discussed in both 
the Active Solar Heating and Cooling and the Indu.strial and Agricultural Process Heat 
reports. 

Table A-1. GROUPS STUDIED 

A. PHOTOVOLTAICS 

1.. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Researcher Manufacturers 

4. Manufacturers 

5. Electric Power Engineers · 

6. Utilities 

7. Educators 

B. PASSIVE SOLAR HEATING AND COOUNG 

1. Federally Funded Researchers 

2. Manufacturers 

3. Architects 

4. Builders 

5. Educators 

6. Cooperative Ext.ensloo Service (CES) CQ\lllty Agents 

7. Homeowners with Passive Systems 

...... 
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Table A-1 •. GROUPS STUDIED (Continued) 

C. ACTIVE SOLAR HEATING AND COOUNG 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Heating and Cooling System Manufacturers 

4. Water Heating System Manufacturers 

5. Nonconcentrating Collector Manufacturers (see also Industrial and Agricultural 
.Proc~ss Heat) 

6. · Other Component Manufacturers 

7. Distributors 

8. Installers 

9. Architects 

10. Builders 

11. Planners 

12. Heating, Ventilating, and Air Conditiooing Engineers 

13. Industrial ~ngineers 

11. Utilitico 

15. Educators 

16. CES County Agents 

17. Homeowners with Space Heating Systems 

18. Homeowners with Water Heating Systems 

19. Owners/Managers of Buildings (with SHAC Systems) 

D. BIOM~ ENERGY 

1. Federally FlDlded Researchers in Productioo and Collectioo 

2. Federally F~ded Researchers in Conversion 

3. Nonfeclerally FlDlded Researchers in Productioo and Collection 

4. Nonfederally Funded Researchers in Conversion. 
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Table A-1. GROUPS STUDIED (Continued) 

D. BIOMASS ENERGY (Continued) 

5. Production and Collection Equipment Manufacturers 

6. Conversion Equipment Manufacturers 

7. State Forestry Offices 

8. · Private Foresters 

· 9. Forest Products Engineers and Consultants 

10. Educators 

11. CES County Agents 

12. Owners/Managers of Biomass Systems 

B. SOLAR THERMAL ELECTRIC POWER . 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Concentrating Collector Manufacturers (see also Industrial and Agricultural Pro­
cess Heat) 

4. Electric Power Engineers 

5. Utilities 

6. Educators 

F. INDUSTRIAL (IPH) AND AGRICULTURAL (APB) PROCESS HEAT 

1. IPH Researchers . 

2. APH Researchers 

3. Concentrating Coll~tor Manufacturers (see also Solar Thermal Electric Power) 

4. Nonconcentrating Collector Manufacturers (see also Active Solar Heating and 
Cooling) -

5. Plant Engineers (IPH) 

6. Industrial Engineers (IPH) 

7. Private Agricultural Engineers (IPH) 
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TABLE A-1. GROUPS STUDIES (Continued) 

P. INDUSTRIAL (IPB) AND AGRICULTURAL (APB) PROCESS BHAT (Continued) 

8. Educators (IPH) 

G. 

·g. State Agriculttn"al Offices (APH) 

10. CF.8 County Agents (APH) 

WIND ENERGY 

1. DOE-Funded Researchers . 

2. Non-DOE-Funded Researchers 

3. Manufacturers 

4 •. Distributors· 

5. Wind Engineers 

6. Electric Power Engineers • 

7. Utilities 

8. Educators 

.9. CES County Age.nt.s 

10, · Small Wind Energy System Owners 

B. OCRAN ENERGY SYSTEMS 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

I. SOLAR ENERGY STORAGE 

I. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers . 

J. GBNERALSOLAR 

I. Loan Officers 

~- Real Estate Appraisers 

'--
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Table A-1. GROUPS STUDIBD ( Concluded) 

J. GOHR.AL S()JAR (Continued) 

3. Tax A.ssessors 

4. Insurers · 

5. Lawyers 

6. Nonsolar Utilities 

7. Public Interest· Groups 

8. CES State.Agricultural Specialists 

· 9. CES State Information Specialists 

10. · State Energy/Solar Offices (Western SUN states). 

11 •. State Energy/Solar Offices (MASEC states) 

12. State Energy/Solar Offices (NESEC states) 

13. State Energy/Solar Offices (SSEC states) 

43 

/ 



44 



S:il 1f} __________ ...;.__ __________ TR~-~7~93~ 

APPENDIX B 

STUDY DEVELOPMENT 

AND PROCEDURE 

45 



· 46 



S:~l 11l1 _______________________ T_R_-_79_3_ 

This appendix describes several aspects of the way in which the studies were developed 
and conducted. 

FACTORS IN STUDY DESIGN 

Studies of 86 groups, each interested either in one of nine different solar technologies or 
in solar energy in general, provided an extremely broad view of the information needs of 
the solar community. Although the sample size of nine respondents per group was small, 
the data still proved to be quite adequate for planning purposes. It was possible to 
determine which information was the most important to the respondents and what was 
the best channel for disseminating that information. There were a number of valid sta­
tistical tests that could be made, both to compare the priorities a group gave to different 
information items and to compare the priorities different groups gave to the same item. 

Several major factors resulted in the decision to conduct a study with these character­
istics. First, there were vexy few data available on the information needs and informa­
tion-acquiring activities of the various segments of the solar community, and those data 
that did exist were related almost exclusively to the area of active solar heating and 
cooling (SHAC). Many people had strong. opinions as to which information products 
should be developed first, but data obtained directly from the information users was vir­
tually nonexistent. Due to this general lack of information, most of the potential users 
of the findings of these studies could not define highly-specific questions that they 
needed to have answered by these studies. Instead, baseline data was needed. It did not 
make sense to ask a researcher detailed questions on whether he/she needed a calendar 
of solar events to be updated monthly or updated quarterly, when no one knew whether 
he/she even needed calendars at all. Thus, the lack of baseline data dictated that most 
of the potential users of study findings framed their questions at the level of "What 
information do you need the most?" For such a level of questions there was obviously no 
great need to use large sample sizes to obtain extremely precise, quantitative answers. 
Since gualitative data would be quite adequate, there was no need for a large sample 
size. 

Further, there was a need to obtain this baseline data as rapidly as possible so that real­
time programmatic decisions about development of information products and data bases 
could be based upon data rather than conjecture. As a result, the decision was made to 
conduct the studies by telephone in an attempt to speed up the data collection process. 
Interviewing by telephone also had the result of improving the response rates (over those 
using a mail questionnaire). 

Thus, these factors dictated the final study design: a broad-based study (the final num­
ber of groups included, 86, was determined primarily by the number of meaningful sample 
frames that could be constructed) to collect qualitative data by obtaining completed 
telephone interviews, with approximately 9 randomly selected respondents from each of 
the 86 groups being interviewed. 

Impact on Questimnaires 

As a result of using telephone interviews to conduct the studies, it was necessary to limit 
the number of questions to be asked. Telephone interviews had to be kept relatively 
short (pref er ably under 20 minutes) to keep the respondents from prematurely termi­
nating the interview. Even if a respondent did not hang up in mic}- questionnaire, his/her 
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attention span could be tried severely by lengthy interviews; respondents would then 
answer questions without much thought in order to terminate the interview as rapidly as 
possible. In the final study the interviews took an average of about 18 minutes to com­
plete (with a range from 10 minutes to 50 minutes) and incorporated very simple question 
formats, sometimes open-ended questions. For each of the 86 studies a separate and dis­
tinct sample frame, letter of introductim, and questionnaire were developed and sepa­
rate computer runs and analyses were performed. 

Perhaps a more important effect of deciding to do a telephone study was the necessity of 
using interviewers without solar backgrounds to conduct the study. With almost 800 
interviews to be conducted, each requiring an average of 35 to 40 minutes to complete an 
18 minute interview (due to callbacks, referrals, busy signals, wrong numbers, etc.), there 
was too much effort required to conduct the interviews using internal staff. Thus, the 
effort had to be contracted. The choice was whether to conduct the interviews by con­
tracting solar experts (who would not know anything about interviewing techniques) or by 
contracting a professional telephone interview firm (whose interviewers would not know 
anything about solar energy). Due to the significantly lower cost and to the significantly 
reduced chance of biasing the responses, it was decided to use a professional telephone 
interview firm. -

As a consequence of this decision, there were some problems caused by using nonsolar 
interviewers to pose questions of solar experts. If a respondent asked for a question to 
be clarified, the interviewer could not assist. Instead, the interviewer could only repeat 
the question. The biggest problem involved the open-ended questions. Sometimes the 
interviewer simply did not understand what the respondents were talking about. Inter­
viewers were briefed in solar terminology and instructed to ask respondents to spell out 
words the interviewers did not understand. Nevertheless, some of the verbatims (i.e., 
quotes from the respondents that were copied down verbatim by the inte.rviewers) were 
not intelligible. J;c'or example, one interviewer recorded "small square train feeders" 
when the respondent really said "small-scale terrain features," another recorded "nel 
lenses" instead of "Fresnel lenses." To minimize errors in translation, all of the CJUP.s­
tionable verbatim items listed in this report were reviewed and verified by Solar Energy 
Research Institute (SERI) technical experts. However, based upon listening to live inter­
views and comparing the results to the verbatims, usually the interviewers were able to 
transcribe the salient points of the responses. 

Impact on Statistical Characteristics 

The sample size of nine respondents per group was limiting for the analyst. To illustrate 
the lack of precision in the results, if five of the nine respondents answered "yes" to a 
particular question, there was a 95% chance that the true proportion saying "yes" was 
between 0.212 and 0.862. Obviously, this was an extremely wide confidence interval. 
For such a small sample size, it was not feasible to make national estimates (e.g., the 
number of DOE-Funded Solar Energy Storage Researchers in the country who need bibli­
ographies), and it was not meaningful to construct cross-classification tables (e.g., "type 
of information needed'' versus "degree of informedness"). Because of these small sample 
sizes, the authors were sometimes f<rced to propose hypotheses rather than draw 
conclusions. 

Nonetheless, the results were extremely useful when taken as qualitative, baseline 
results. Certain statistical tests could still be performed (see Appendix E). One could 
test whether Solar Energy Storage Researchers wanted "state-of-the-art" information 
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significantly more than they wanted "climatological data." Several tests could be made 
comparing one group to another. Thus, one could test whether Passive Architects wanted 
"cost data" significantly more than did Active Solar Heating and Cooling Architects. 
This type of comparison usually highlighted basic differences between technologies. One 
could also test whether Solar Energy Storage Researchers responded differently from All 
Researchers. 

Comparisons of this type were valuable foc several reasons. First, they allowed the com­
parison of the information needs of a relatively unknown group against those of a more 
familiar group. For example, the inf ocmaticn needs of Wind Manufacturers were easier 
to understand when compared to the more familiar information needs of SHAC Manufac­
turers. 

Second, if one can establish basic similarities in infocmation habits and the types of 
information needed, it will eventually become possible to use the results of other infor­
mation science studies. For example, many studies have detailed the types of informa­
tion researchers need and the ways of getting information to them_. Thus, if Solar Energy 
Storage Researchers were quite similar in needs to All Researchers, it was an indication 
that many of the well-known findings for researchers in general may also apply for Solar 
Energy Storage Researchers. 

STUDY DEVELOPMENT 

There were several tasks which had to be completed before the studies could be con­
ducted. These tasks are described in the following subsection. 

Development of Sample Frames 

Sample frame development was the single most difficult, time-consuming task in the 
entire study. As discussed in Section 2.2, the initial attempt was to obtain lists of the 
names, addresses, and phone numbers of members of as many meaningful groups as pos­
sible. A total of about 86 such sample frames was the maximum that could be developed 
adequately within a reasonable amount of time. 

The services of reference and research librarians were used in this proce~, much of it on 
a subcontractor basis. Over 200 documentary sources (printed, published and unpublished 
sources, and data bases) were consulted. Staff searched the Solar Energy Information 
Center and Denver-area public and academic libraries to examine directories, catalogs, 
periodicals, and data bases. Directories of professionals, ocganizations and associations, 
and solar-related individuals and groups were examined, both to obtain sample frames 
and to obtain individual names. Periodicals were searched both to identify associations 
whose members might be eligible foc sample frames and to identify authors who could be 
contacted because they represented certain target groups. Various data bases were iden­
tif ed which contained names of individuals, categorized by sample frame categories (e.g.; 
educators, researchers, manufacturers) .. Lists of conference attendees were accumu­
lated. Sample frames were also constructed by establishing numerous personal contacts 
with professional, technical, and special interest crganizations; authors of solar articles; 
technical staff at SERI; federal offices; publishers; solar groups; at least 30 state solar 
and state energy offices, etc. 

49 



S:~l 1t1, ________________________ T_R_-_7_93 

Both the Mid-American Solar Energy Complex (MASEC) and the Northeast Solar Energy 
Center (NESEC) were subcontracted to provide additional names and addresses. Western 
SUN also provided many names on a voluntary basis. The Southern Solar Energy Center 
(SSEC) was asked to participate on either a contractual or a voluntary basis, but 
declined. Additionally, the Technical Information Dissemination (TID) program subcon­
tracted a consulting firm to develop lists of members of the solar community. Although 
the resulting lists were significantly smaller than had been anticipated, they provided 
valuable backup information for some sample frames. The National Solar Heating and 
Cooling Information Center provided several of the data bases and other lists used. 

It sometimes occurred that the person contacted was not in the presumed field; for 
example, an installer was no longer involved with solar energy. The proportion of the 
time that this or a similar sample-frame error occurred has been calculated for each 
group and is included in the section documenting the results for the group. Sample frame 
error included such factors as rio known telephone number, individual not in the specified 
field or employment sector, etc. Averaging over all groups, approximately 20%-25%. of 
the candidates in the sample frames were no longer valid. · 

Pilot Testing 

In August 1979 Market Opinion Research (MOR) conducted a pilot test by doing telephone 
studies of 10 groups (9 respondents for each). The groups were: 

• Wind: Engineers, 

• Wind: County Extension Agents, 

• Active Solar Heating and Cooling: DOE-Funded Researchers, 

• Active Solar Heating and Cooling: Installers, 

• Active Solar Heating and Cooling: Utilities, 

• Active Solar Heating and Cooling: Educators, 

• Active Solar Heating and Cooling: Commercial Building Owners, 

• Passive Solar Heating and Cooling: Equipment Manufacturers, 

• Solar ~ndustrial Process Heat: Industrial Engineers, and 

• General Solar Energy: Lawyers. 

These groups were selected specifically to test a range of questionnaires, the pecu­
liarities of selected sample frames, and the receptiveness of certain target groups to 
telephone interviews on solar energy. The persons contacted in the pilot were not 
contacted in the full study. 

The pilot test proved very useful. There were no major revisions resulting, but several 
refinements improved the interview procedure and the questionnaire content and for­
mat. The interviews were completed within a reasonable time, an average. of about 18 
minutes per interview. The most important finding of the pilot test was the enthusiasm 
of the respondents for solar energy. Most respondents were very cooperative and were 
excited about receiving solar information. Because of this attitude interviewers had no 
difficulty in getting respondents through long lists of information products and sources or 
in keeping respondents on the telephone to finish the interview. 
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SERI personnel visited MOR while the pilot test was being conducted, personally partici­
patiJJ.g in monitoring interviews, reviewing tape recordings of previously conducted inter­
views, and debriefing interviewers. Based upon these inputs, several changes were made 
in the basic que~tionnaire concept, resulting in changes fer each of the 86 distinct ques­
tionnaires. Among these changes were the addition of a question designed to defuse the 
respondent by allowing expression of the respondent's individual concerns, deleting two 
questions which were not working, changing the sequence of a few questions, making a 
few small wording changes to sharpen questions, and changing MOR's suggested question­
naire format in order to minimize interviewer errors. 

Upon realizing that there was more sample frame error than had been anticipated, the 
screening procedure was revised to a double screening procedure. Only people who said 
they needed solar information within the next year, and who were truly in the proper 
group (e.g., "a DOE-Funded Researcher doing work on solar energy storage") were to be 
interviewed. The rules fer handling referrals were revised to allow interviews with 
intraorganizational referrals only. 

Perhaps the most important change was in the interviewer training procedure. More spe­
cific instructions were developed for each question so that the interviewers would know 
the real point of the question, would ask the question properly, and would know what to 
emphasize. Lists of words being mispronounced by the interviewers were developed. 
Specific interviewers with pronunciatim problems were singled out for additional coach­
ing. Because of the interviewers' lack of familiarity with solar energy terminology, glos­
saries and other background inf ormatim on solar energy were provided to interviewers. 

Interviewer Trainil!{ and Mmitoring 

The MOR interviewers used for these studies were all experienced interviewers. They 
went through three separate training sessions: a pilot test briefing, a pilot test debrief­
ing (with question and reactim session), and a full study bri_efing. The full study briefing 
was held in four separate sessions so that the interviewers could be trained in small 
groups. SERI representatives were present fer and assisted with the second two sessions. 

These training sessions covered the purpose of the study, question wording, recording 
procedures, the screening procedure, and pronunciation of unfamiliar words. The training 
was built around the use of an annotated briefing questionnaire. Notes concerning each 
question were written on a questiamaire, which the interviewer studied during the brief­
ing. Additional written materials covered included a list of solar energy terms, a list of 
common solar acronyms, and a list of words fer pronunciation reminders. · 

Randomized Selectiai of Respoo.dents 

Once the sample frames were developed fer each group, a random sample of 30 to 40 
potential respondents was drawn by S!{stematic sampling. (If the sample frame for a 
group only had 30 to 40 names in the beginning, this step was omitted.) These reduced 
sample frames were then forwarded to MOR. At MOR, these randomly selected names 
were put through a second randomizatim process which assigned the order in which these 
names were to be called. The MOR process used systematic sampling to identify the 
first nine candidates for interviewing: the total number of potential candidates was 
?tWded by nine to obtain "i," the "skip interval." Starting from a random point (R), every 
i name then became one of the first nine candidates. 
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An initial call and up to two callbacks (at different times of day on different days of the 
week) were made attempting to reach each designated respondent. If an interview was 
not completed after three attempts, the interviewer took the questionnaire to the inter­
viewing supervisor. The supervisor the{\, designated the next person in the sequence ~ 
the substitute candidate: if the (R + nt person could not be reached, the (R + i + I) 
became the replacement candidate. If after three attempts to reach the subsl\}ute, no 
interview was completed, this process was repeated. (This time the (R + i + 2) person 
would become the candidate, etc.) For the entire study, 54% of the completed inter­
views were with the originally designated respondent and 26% were with the first substi­
tute. The remainder were completed with a second or higher substitute. 

There is evidence that for some sample frames MOR did not use a random sM1rting po\lj\t 
to commence the skip interval, but instead used the sequence of ls , (I + i)t , (I + 2i) , 
etc. names for initial candidates. Such a practice clearly does not conform to profes­
sional standards. This practice was not critical in those of the sample frames with a 
large initial size or no particular order, since SERI did a valid random subsampling to 
reduce the sample size to 30 or 40. In small sample frames or in frames with n definite 
pattern, however, this procedure could have caused biases. 

STUDY PROCEDURE 

The procedure was the same fer each study. Each of the potential respondents was sent 
a letter of introduction one to three weeks before they were telephoned (see Appendix 
C). This letter explained that the person was selected as a candidate and may be called 
by MOR, that MOR was calling for SERI, the purpose of the call, the type of information 
being sought, and that the respondent's identity would be kept confidential. 

The telephone interviews were conducted in one of MOR's two telephone rooms, with 
each individual interviewer in an acoustically insulated booth. Throughout the study, 
interviews were monitored by MOR's phone room supervisors. They were responsible for 
randomly listening to interviews to determine whether the operators were conducting the 
interviews correctly. If mistakes were being made, the supervisor explained the proper 
procedure to the interviewer. The supervisors were able to monitor calls without the 
interviewers knowing they were being monitored. 

Candidates were telephoned during business hours (except for homeowners who were 
called during the early evening and weekends). If the interview candidate could not be 
contacted in the initial call, as many as two additional callbacks were made. These call­
backs were made at different times of the day and on different days of the week. If no 
interview was completed after three attempts, a substitute candidate replaced the initial 
candidate and the process started over. If a secretary indir.ated the candidate would be 
in later a.t a specified time and day, the callback was scheduled correspondingly. If a 
candidate was too busy to talk when initially contacted, an appointment was made to call 
back at a specified time. Only 3% of the candidates contacted refused· to be interviewed 
or terminated the interview before it was completed. Once a candidate was contacted, a 
screening procedure was used to verify that the l'espondents being interviewed actually 
represented the group to which they ostensibly belonged. For example, a respondent who 
was presumably a DOE-Funded Researcher doing research on solar energy storage was 
read the following statement at the beginning of. the interview: 

Hello (respondent's name). This is (interviewer's name) of Market 
Opinion Research. A week or so ago you were sent a letter from the 
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Solar Energy Research Institute describing a sl.ll'vey of solar energy 
infor~ation needs.and requesting your participatic:n. 

Your name has been provided to us as someone who has been doing 
DOE-Funded research related to solar energy storage systems. Is 
that correct? 

TR-793· ·. 

If the respondent answered "yes," the interview continued. If the respondent answered 
"no," then the respondent was not interviewed but instead was asked if there was another 
person within the same organization who was doing DOE-funded research related to solar 
energy storage systems. If the initial candidate could give the name of another person, 
the referral person (or "referral") was called as a substitute fer the initial candidat_e. If 
no intraerganizational referral was given, another candidate was telephoned. 

A second screen was used to eliminate those people who did not feel they would be need­
ing information in the near future. For example, solar energy storage respondents were 
asked the following two questions: 

• In the next year do you expect to need infermation on solar energy storage sys­
tems for your job? 

• In the next year do you expect to need inf ermatic:n on solar energy storage sys-
tems outside your job? · 

If the answer to both questic:ns was "no," the interview was terminated and a substitute 
candidate telephoned. No request for a referral was made. 

· Once an interview was completed, the questic:nnaire was reviewed fer completeness by 
the phone room supervisor. Incomplete questionnaires _were returned to interviewers to 
recall the respondents. 

Completed questionnaires were ferwarded from the phone rooms to the Coding Depart­
ment where they were checked in and assigned a unique identification number. They 
were subsequently sent to the Data Entry Department where they were keyed directly 
into computer data files. Since no computerized editing system could prevent the incor­
rect entry of a data value that was within the proper range (e.g., entering a "3" when the 
correct number -was a "211 but where the numbel'S "1," "2," "3," and "4" are all valid mun­
bers), SERI did a random sample of suppa;edly correct values to verify that they were 
correct. Out of 225 allowable values reviewed, only 1 had been incorrectly entered. 
Once the data were entered on the comp~ter file, data tables were printed and analyzed. 

Nmunifcrm Group Sample Size. The study was originally designed to sample nine 
respondents from each group. For ma;t groups this was done correctly. Upon analysis of 
the completed questionnaires, however, it was someUmes apparent that. a respondent 
obviously belonged in a group other than the one in which originally sampled. This was 
generally due to two simultaneous errors: a sample frame error and a screening error. 
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First, the person was included on the wrong sample frame. For example, a person listed 
as doing non-DOE-funded research could have received DOE funding after the sample 
frames were completed. Second, the screening process did not successfully remove this 
person from the Non-DOE-Ftmded Researchers; instead the interview was completed • 

. During the interview the respondent mentioned that he/she was receiving DOE funds for 
his/her research. As a result the analyst received eight interviews completed with Non­
DOE-Funded Researchers and one completed with a DOE-Funded Researcher. 

For such cases, the dissimilar interview was removed from the original group (in the 
example · above, the Noh-DOE-Funded Rese~chers). If there was another group into 
which that interview natlll'ally fit (above, the DOE-Ftmded Researchers), the interview 
was included with the interviews for the second group. Although the added interview did 
not have exactly the same probability of selection RS did the original interviews, the 
resulting inaccuracy was minimal given the qualitative nature of the data. · 
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APPENDIX C 

LETl'ER OF INTRODUCTION 
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All potential respondents from the initial sample frames were sent the following letter 
(see Fig. C-1) from one to three weeks prier to being contacted by telephone. There 
were three phrases (underlined in this example) which were changed to describe the group 
and the solar technology. For example, "a researcher" was changed to read "a manufac­
turer" or "an educator," etc., as appropriate for the specific sample frame. Similarly, 
"passive solar heating and cooling" read "photovoltaics" or "wind energy systems," etc., 
according to the technolog:y about which this potential respondent was to be inter­
viewed. About 3,500 such letters were mailed over a period of several weeks. Less ttian 
100 were returned as undeliverable. 

It should be noted that in cases where the actual respondent was a referral, that respon­
dent had not necessarily received this letter. 

There were numerous telephone calls to the Solar Energy Research Institute (SERI) from 
people who had received this letter. Most volunteered they were eager to participate 
(and concerned that they had not yet been called) or that they wanted study results. A 
few volunteered referrals or gave the best times for them to be c~lled. 

57, 



. S:~l 11f1--------------~--TR~-7_93 

September, 1979 

Dear Colleague: 

The Solar Energy Research Institute (SERI) is currently developing a Solar Energy Infor­
mation Data Bank (SEIDB). The SEIDB is designed to include many categories of solar 
information and will serve the needs of a variety .of groups: among them, resear~hers, 
manufacturers, architects, builders, lawyers, and homeowners. Services provided to you 
by the SEIDB may include an inquiry response service, computer access to models or 
large sets of data and free brochures, handbooks, etc. 

· The U.S. Department of Energy has· defined solar energy as encompassing technologies 
which irivolve both direct and indirect uses of sunlight; inf <rmation f <r all of the follow-
ing technologies will be included in the SEIDB; · 

Solar heating and cooling (active) 
Solar heating and cooling (passive) 
Solar agricultural process heat 
Solar industrial process heat 
Wind energy conversion systems 
Biomass energy systems 
Photovoltaics (direct conversion of sunlight to electricity) 

· Ocean energy systems 
Solar thermal electric power 
Solar energy storage 

So that this data bank can be developed to meet your present or futur~ solar information 
needs, SERI is surveying inf amation users like yourself. You have been selected as a 
candidate for this interview because you are a researcher with an active or potential 
interest in passive solar heating and cooling. 

We believe your participation in this survey will be beneficial to you and to the country. 
if called, you wi.11 have an opportunity to express your opinions and to define your solar 
information needs. This will help us ensure that the data bank will be responsive to the 
needs of researchers as well as those of other groups. · 

Market Opinion Research of Detroit, Michigan, has been chosen to conduct this survey 
for SERI. A trained interviewer may contact you within two weeks· to interview you. 
The telephone interview will last no ·more than 20 minutes. You can be assured th11t your 
responses to this survey are strictly confid~ntia1 . No names will be used in reporting the 

.· results. 

If you have questions about this survey, its purpose, or the interview methods to be used, 
please feel free to contact me at (303} 231-1155. Thank you for your assistance. 

Sincerely, 

Barbara L. Wood, 
Staff Market Research Information Specialist, 
Information Dissemination Branch, 
Information Systems Division 

Figure C-1. Letter of Introduction 
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APPENDIX D 

STUDY QU:mITIONNAIRE 
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A different questionnaire was developed for each distinct group in this study. These 
questionnaires were very similar, however, in that the same type of information was 
being sought from each of the groups. The individual questionnaires were developed by 
constructing a core questiamaire, then making appropriate revisions, additions, and dele­
tions to produce a distinctly tailored questionnaire for each group. 

The questionnaires used in the solar energy storage study were very similar to those used 
for the other studies. The instrument which follows (see Fig. D-1) contains references to 
solar energy storage in Questioos 1 through 9. Questioonaires that were used for respon­
dents from other technologies substituted references to their appropriate technologies 
instead of to solar energy storage. 

Question 5. This question asked, "What is the most important information that could be 
provided to you about solar energy storage?" This question allowed respondents to volun­
teer the information need that came to mind spontaneously, without reflecting any of the 
biases of the questionnaire designers as to what \Vas the most important. Most of the 
time, however, it did not result in an answer which could be compared to another respon­
dent's answer: for nine respondents, there were typically seven or eight distinct answers 
given. Since each respondent did not rate each of these items, it was impossible to 
determine which of these information needs was the most important. Afforded a second 
thought, respondents often gave items they had mentiooed as "most important" in Ques­
tion 5 a lower rating in Question 8 than they gave to items that they had not even men­
tioned in Question ·5. As a result, the data from Question 5 could not provide a valid 
measurement of the most important information items which could be provided to the 
respondent. Therefore, this report refers to the responses to Question 5 as "information 
which was important. for the respondents to obtain." 

Question 6. In this question, a list of different solar energy storage technologies was 
read to the respondent, and the respondent was asked for which application he/she was 
particularly interested in obtaining informatioo. After this was completed, respondents 
were asked "Are there any other areas of solar energy storage for which you are particu­
larly interested in obtaining informatioo?" Responses to this question fell into one of 
two areas: additional solar energy storage applications of interest or specific types of 
information wanted. The former were discussed with other results from Question 6; the 
latter were included with the responses from Question 5. 

Question 8. In this questioo a list of up to 25 specific information products or types of 
information was read to the respondent. The respondent rated each item as "essential," 
"very useful," "somewhat useful," or "not at all useful" as it applied to himself. In con­
trast to Question 5, this question assessed each respondent's ratings for each of a set of 
items that the study designers thought might be important to the respondents. Ques­
tion 8 did not allow respondents to add and rate items not already on the list. To reduce 
the possibility of introducing bias due to item order within Questioo 8, the interviewers 
rotated their starting point by randomly selecting which item would be read to the 
respondent first. Items in Questioo Sa were rotated separately from those in Ques­
tion Sb. 

Question 9. This questioo asked "Is there any solar energy storage information which you 
need but are not able to get?" Unfortunately, this question just did not work. ·Answering 
Questions Sa and Sb required the respondent to assign a rating to each of 16 information 
items. By the tiryie the respondents had completed Question 8 they were usually starting 
to get fatigued with the interview. As a result many did not answer Question 9 at all. 
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1. In the next year, do you expect to 
need inforrnat ion on-solar energy 
storage •••••• 

(a) For your job? Yes •••••••• 1--..(IF "YES" 
No ••••••••• 2 CONTINUE. 
D·on' t know. • • • .8 OTHERWISE 
NA ••••••••• 9 TERMINATE) 

2. To what extent are you currently 
involved with solar energy storage? 
Would you say you are: 

(b) NOT ASKED. • 0 

Very involved. • • •••••• • 4 
Moderately involved, or ••••••• 3 
Slightly involved ••••••••• ~2 
Not at a11 1nvolved. {VOLUNTEERED) .1 
Don't know. • • • • • •• 8 
NA. • • • • • . . • • • • • • 9 

3. What are you doing in the field of solar energy storage? (ASK AS AN OPEN END) 

4. How well informed would you say 
you are about solar energy storage? 
Wuulu you say you are: 

Very informed. • • • 
Moderately infQrmed. 
Slightly informed •• 
Not at all informed. 
Don't know. 
NA. • •• 

. . . . . . ' ' 4 
or, • . . . . . 3 . . . . . . . . 2 
(VOLUNTEERED) . 1 . . . ' . • •• a 

• • • 9 

5. What is the most important information that could be provided to 12.!:!_ about solar 
energy storage? (INTERVIEWER: THIS INCLUDES INFORMATION WHICH COULD BE PROVIDED 
BY AN INFORMATION CENTER) 

1st mention 

2nd mention 

Figure D-1. Questionnaire 
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6. For which of the following areas of solar energy storage are you ~arti­
cul arl y interested i.n obtaining information? (READ LI ST. CIRCLE O E 
RESPONSE PER ITEM.). 

(1) Electrochemical (BATTERIES, FOR EXAMPLE) 
(2) Thermochemical (SUCH AS REVERSIBLE 

CHEMICAL REACTION PRODUCTS) 
(3) Chemical (HYDROGEN, FOR EXAMPLE) 
{4) Mechanical (SUCH AS FLYWHEELS, 

COMPRESSED AIR, PUMPED HYDROELECTRIC) 
(5) Magnetic · 
(6) Thermal (FOR EXAMPLE, SENSIBLE HEAT, 

LATENT HEAT, CHEMICAL BOND) 
(7) Electrical (SUPERCONDUCTING MAGNETS, 

FOR EXAMPLE) 

Don't 
Yes No Know NA 

1 2 . 8 9 

1 2 8 9 
1 2 8 9 

1 2 8 9 
l 2 8 .9 

1 2 8 9 

1 2 8 9 

Cd 2 1-lOasl 
11-50 Blk 

51 

52 
53 

54 
55 

56 

57 
58-7,5 Blk 

76, Cd fl 
77-80 Job fl 

Cd 3 
Are there any other areas of solar energy storage for which you are especially 1-10 as l 
interested in obtaining information? 11-43 Blk 
(SPECIFY) 

(1st Mention) 

(2nd Mention) 
44 C+V 

45-51 Blk 

7. What publications have you read in None. • • • •• • 001 
the past six months that include infor­
mation on solar energy storage? 

1st Mention 

2nd Mention 

3rd Mention 

Read, but can't remember titles. 002 
(VOLUNTEERED) 

Read too many to name •••••• 003 52_54 
(VOLUNTEERED) 
(ASK) Wh1ch are most 1mportant? 
(RECORD TITLES) -

Names publications(RECORD TITLES) 004 

CL 

--······· ... , ........ ~,---------------------:.-------------

Figure D-1 ~ Questloonalre (continued) 
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8a. I will read a list of potential information -products on solar energy storage. 
For each, please tell me how useful that information would be to you. Would the 
the fo 11 owing be: es sent i a 1 , very usefu 1 , somewhat useful or not at a 11 useful ? 
(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM). 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Essential 

A bibliography of general readings 
on solar energy storage. • • 4 

A list of sources for information on 
so 1 ar energy storage. • • 4 

A calendar of upcoming solar energy 
storage conferem.:es drtd programs. 4 

Diagrams or schematics -0f a solar 
energy storage system ••• 

A non-technical description of how 
a particular solar energy storage 
system works •••• 

A technical description of how a 
particular solar energy storage 
system works ••• 

4 

4 

4 

(7) NOT ASKED •••••••••••• 

(8) 

(9) 

Solar energy storage system 
handbooks, installation handbooks, 
or reference tables. • • • 4 

A 11st Ot techn1cal experts in 
solar energy storage. • • 4 

Very 
Useful 

3 

3 

3 

3 

3 

3 

3 

3 

Not 
Somewhat At All 
Useful Useful 

2 

2 

z 

2 1 

2 1 

2 

1 

2 

Don't 
Know 

8 

8 

8 

8 

·a 

8 

8 

8 

[

10) 

11) 

Manual methods for sizing and pre­
dicting the engineering performance 
or 11fe cycle costs of solar energy 
storage systems. • • · · 4 

Computer models for sizing and pre­
dicting the engineering perfor.mance 

3 2 1 8 

or life cycle costs. • • • • 4 3 2 1 8 

Figure 0-1. .Questionnaire (continued) 
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9 43 

9 46 

9 47 

9 '48 

• .o 49 

9 50 

9 51 
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8b. I will next read a list of types of information on solar energy storage. For each 
please tell me how useful information of that type would be to you. Would 
the following be: essential, very useful~ somewhat useful or·not at all useful? 
(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM}. 

Not 
Very Somewhat At All Don't 

Essential Useful Useful Useful Know NA 

(1) Educational institutions and other 
organizations offering courses on 
solar energy storage. • • • 4 

(2) Solar energy storage research 
currently in progress. • • 4 

(3) The state-of-the-art in solar 
energy storage systems. • • • 4 

(4) Costs and performance of solar 
energy storage installations. • 4 

( 5} NOT ASKED. 

( 6} NOT ASKED. 

( 7} NOT ASKED. 

(8) NOT ASKED. 

(9) NOT ASKED. 

(10) Solar energy storage programs, 
research, industries and markets 
outside the United States.· •• 

( 11) 

(12} 

NOT ASKED •• 

NOT ASKED. 

(13) Expected major developments in 
solar energy storage during the 
next ten years. 

(14) NOT ASKED •••• 

4 

4 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

Figure D-1. Questionnaire (continued) 
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9. 

10. 

Is there. solar energy storage information-Yes • • • • • ••••••••• 1 
which you need but are not able to getJ _ Yes (BUT CAN'T DESCRIBE) •••••• 2 

No. • • ••••••••••• • 3 
Don't know. • • • •. • • •• 8 

, NA._ • ••••••••••••••• 9 

(IF YES) What information do you need? 

1st ment i. on 

2nd mention 

In the past year have you obtained iRr° information, not just solar, 
lowing forms? (READ LIST. CIRCLE OE RESPONSE PER ITEM) 

Don't 
~ ..!iL Know 

(a) On-line access to a central ~ata 
bank via computer terminal 1 2 8 

(b)" Microform from a computer, sometimes 
referred to as C-0-M 1 2 8 

(c) Other microforms, for example, micro-
fiche, microftlm sheets or rolls 1 2 8 

Figure 0-1. Questionnaire (continued) 
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11. Solar information refers to information about any solar technology, and 
factors whi.ch may relate to its use such as weather, economics, legislation, 
architecture. environment, etc. In the past few years, have you obtained~ 
type of solar information from any of the following sources? (READ LIST. 
CIRCLE ONE RESPONSE PER ITEM.) Don't 

Know 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Your organizational 1 ibrary or a local 1 i brary. . . 
A public utility company. . . 
An installer, builder, designer or manufacturer of 
solar systems. . . 
Workshops, conferences or training sessions. . 
A commercial data. base, for example, Lockheed, soc. BRS. 

A federal library or information center, for example, the 
National Agricultural library or the Environmental Data 
System ••• 

~ . 
Smithsonian Science Ini(rymation Exchange (SSIE) ••• 

The Government Printing Office (GPO) •• 

How would you evaluate the . service you received from GPO?. 
Good 3 .. 
Fair 1+1-1 Poor 
Don't know 
NA g V 

What are some of the reasons you do not consider their service 

1st Mention 
2nd Mention 

(9) National Technical Information Service (NTIS) •••• 

How would you evaluate the received from NTIS? 
3 

service you 
Good 
Fair 
Poor 
Onn't know 

1281 l-1 

NA 9 V 

Yes 

1 

1 

1 

1 

. 1 

1 

1 

rr1 
T 

V 

"good"? 

No 

2 

2 

2 

2 

2 

2 

2 

2 

1-r1 2 
T 

V 

I What are some ot'""'tne- reasons you .dO not cons 1 der their serv1 ce "good"? 

1st Mention ----------------------------

8 

8 

8 

8 

8 

8 

8 

8 

8 

NA 

9 

9 

17 

18 

9 19 

9 

9 

9 

9 

9 

9 

25 

20 

21 

22 

23 

24 

Verti. 

26 

27 

Verb, 12 n d Mention 

11---=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--11 . 

Fi~ure D-1. Questionnaire (continued) 
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55~1,-,------------------

(Cont'd) 
Yes No 

(10) Technical Information Center at Oak Ridge (TIC) ••• 1-1-1 2 
T 

How would you evaluate the service you received from TIC? 
,; Good 3 

Fair Lf_l-1 Poor 
Don't know 
NA 9 V 

!What are some of the reasons you do not consider their service 

1st Mention 

2nd Mention 

( 11) National Solar Heating and Cooling Information Center •• 

V 

11 9ood 11 ? 

rr1 
T 

V 
How would you evaluate the service you 

Good 
Fair 
Poor 
Don't 

received from the 
3 

Center? 

111-, 
know o 

NA 9 V 

What are some of the reasons you do not consider their service 11 good 11 ? 

.1st Mcnt ion 

2 

---------------------------
2nd Mention ---------------------------

(12) Regional Solar Energy Centers •••• 

l How would you evaluate the received from your 
3 

service you 
Good 
Fair 
Poor 
Don't know l_~l 1 
NA 9 V 

1-=fl 2 

V 
regional center? 

IWhat are ·some of the reasons you do not consider their service "good"? 

.1st Mention ------------------------· 

Don't 
know NA ----
8 9 28 

29 

I 
' 

Verb. 

8 9 30 

31 

Verb. 

8 9 32 

33 

2nd Ment1on Verb. 

Figure D-1. Questionnaire (continued) 
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(Cont'd) 
Yes 

(13) Directly from the u. s. Department of Energy. • • 1 

(14) Radio or TV. 1 

(15.) Periodicals, newspapers or magazines 1 

(16) Private solar energy or environmental organizations ••• l. 

( 17) State Energy or So 1 ar Offices • • • l 

(18) Some other state or local government office or publication.l 

(19) The local chapter or national headquarters of the Internat-
ional Solar Energy Society (!SES), including their publicat-
ions. • • • • 1 

(20) The locaJ chapter or national headquarters of the Solar 
Energy Industries Association (SEIA), including their_ 
publications ••• ! 

(21) Association of Energy Engineers (AEE) 

(22) . The Institute of Electrical and Electronics. Engineers 
(IEEE, PRONOUNCED "I" TRIPLE "E") 

(23) 

(24) 

NOT ASKED. 

NOT ASKED • 

Figure D-1. Questionnaire (continued) 
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1 

1 

Don't 
No Know NA 

2 

2 

2 

2 

2 

.2 

2 

2 

2 

2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 34 

9 35 

9 36 

9 37 

9 38 

9 39 

9 40 

9 41 

9 42 

9 43 

• 0 44 

• 0 45 
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In conclusion, I would like to ask you some questions about yourself. 
ansHers will be kept completely confidential. 

Ola. What is the highs.st level of education 
you have completed? (DO NOT READ) 

8th grade or less •••••• 
Some high schoo 1 • • • • • • 
High school gradttatP ••• 
Post high school vocational/ 

Technical ••••••••• 
Attended college/University: 

Your 

No degree. • • • • • • • • • • 
Associate (2 year junior/ 

Co1T111unity college) • 
~Bachelors ••••• 
~Masters •••••••••••• 
----Ph.D/Do~torate 

~~JD/LLD •••• 

Other 

Don't.know . 
V NA . . . . . . . 

. . . . . 

(SPECIFY) . . . . . . . . . . . . . . 
Dlb. In \1hat field is your most recent degree? 

(RECORD) 

Ole. In what year did you get that degree? 
{YEAR) 

• 01 
• 02 
• 0:1 

• 04 

• 05 

• 06. 
• 07 
• 08 
• og 

10 

11 

. 98 . 99 

02a. Please describe your present profession by completing the following statement: 
"Based on my total education and experience, t now regard myself professionally 
as a (an) " ~ ." {AV01u u~ING Joa TllLl 1~ 
f'O~!> i BL£). 

02b. How many years have you been in this 0-2. . . . . . . r . . . . . . . . .1 
profession? (CIRCLE CODE) 3-5. . . . . . . . . . . . . . .2 

6-10 . . . . . . . .3 
Over 10. . . . . .4 
NA . . . . . . . . . . . . . . . . .9 

Figure D-1. Questionnaire (continued) 
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48-49 

Verb. 

50-51 

Verb. 
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D3. Do you belon!} to any professional, tech-I-Yes •••••••••• 
nical, or other organizations \~hich havel Yes (BUT CAN'T NAME) • 
an interest in solar? No • • • • • • ••• 

Don't kno1~ 
NA • • • • • • • • • • 

V 

a. What organizations? 

1st Mention -----------------------
2nd Mention ~------------------,------
3rd Mention -----------------------
4th Mention -----------------------

Thank you very rTUJch for your time. 

Figure D-1. Questionnaire (concluded) 
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Question 11. In this question respondents were not asked if they had obtained solar 
information from the Solar Energy Research Institute (SERI). The principal reason was 
the probability of obtaining biased responses. Aii respondents liad received a letter 
describing the Solar Energy Information Data Bank (SEIDB) and introducing SERI. It was 
felt that many respondents would attempt to encourage information flows from SERI by 
responding positively when asked whether they had used SERI as an information source­
whether or not they actually received information directly from SERI. Since explaining 
the nature of SERI and the SEIDB was necessary to promote a good response rate, no 
questions about SERI were included. ' 

In Question 11, items 21-23 require some explanation: they are shown as "NOT ASKED" 
on the sample questionnaire (readers may note that data for items 21-23 does occur on 
the tables in Appendix F for some groups). These items were left open for the inclusion 
of specific organizations which seemed most appropriate for each group. Table D-1 lists 
the organizations, the respondent groups, and the question numbers for each item used 
for the groups covered in this report. · 

Table D-1. SELECTED ORGANIZATIONS ABOUT wmcH 
SOLAR ENERGY STORAGE RESPONDENTS 
WERE ASKED 

Item8 

?.1 
22 

Organization 

As.c:icw.iRtinn nf RnPrgy RnginP.P.rs (A RR) 
Institute of ElP.P.trir.Al Anet RlP.r.tronfr.s 
Engineers (IEEE) 

a'I'he number of the item in which the group was asked about 
the particular organization. For· example, 21 is Item 21 of 
Question 11. 
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APPENDIX B 

STATISTICAL TlmTING 

73 



74 



S5~l 1t1, _______________________ T_R_-7_93 

Despite the· .small sample sizes, selected statistical tests could be used. All of these 
tests .used ~ 5% rejection region unless otherwise noted. Thus, if a test result indicated 
that ·a: difference. between two means was statistically significant (P. < 0.05), it meant 
that there was ·only a one-out-of-twenty chance that the two means were not.different. 
Actual calculations were made with the Statistical Package for the Social Sciences 
(SPSS) software and other computer J;>ackages. 

The tests conducted fell into three mairi types: tests of proportions between two groups, 
.t-Tests between two groups, and Paired t-Tests within a group. Each of these are dis­
cussed below. 

Fo.r all ·except Question 8, tests of proportions were used. For exs,mple, the proportion of 
DOE-Funded Solar Energy Storage Researchers using computer terminals was compared 
to the proportion of Non-DOE-Funded Solar Energy Storage Researchers using computer 
terminals. If the sample sizes were small, Exact Binomial Tests were used. When the 
sample sizes were larger (e.g., a comparison of Solar Energy Storage DOE-Funded 

· Researchers to All Researchers), Chi-8guare Tests were used. · 

For analysis of the results from Question 8, t-Tests were used. In Question 8 each 
respondent was asked to describe the usefulness of up to 25 information products/cate­
gories as either "essential," "very useful,'' "sornewhat useful," or "not at all useful." The 
"average usefulness" rating that the group assigned an item was then calculated by 

. assigning the responses a "4" for "essential," a "3" for "very useful," a "2" for "somewhat 
useful," and a "l" for "not very useful," then calculating the average for the entire 
group. A t-Test was used to determine whether group A rated a specific information 
item significantly higher (or lower) than it was rated by group B. Some groups, however, 
tended to give higher scores in general than did other groups. To compensate for this 
effect, these statistical tests compared the "relative rating" given by one group to the 
"relative rating" given by the other groups. The relative rating giv~n by a group to a par­
ticular item was calculated as follows: take the average usefulness rating the group gave 
that item (for example, suppose "a bibliography" received a. 3.15 rating), then subtract 
the average overall rating this group gave to all items (suppose the average rating the 
group gave all items was 2. 75); the difference was the relative rating (for this example 
3.15 - 2.75 = + 0.40). The t-Test then was used for the comparison of the rel~tive rating 
group A gave to the item with the relative rating group B gave the item. 

For the tests of proportions (or the t-Tests involving Question 8), if group A was being 
compared to group B and group A was a subset of group B (e.g., a comparison of DOE­
Funded Solar Energy Storage Researchers to All Researchers), the totals for group A 
were subtracted from the totals fer group Band the propertions (or the relative ratings) 
for group 13 were recalculated from the adjusted totals. 

For Qtiestion 8 it sometimes occurred that the researcher wanted to compare the rating 
a group gave one item to the rating they gave another item. For. example, did iDOE­
FWlded Solar Energy Storage Researchers" rate "lists of sources fer information" signif­
icantly higher (or lower) than they rated·"Hsts of technical experts?" This test was con­
ducted using a Paired t-Test. 
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APPENDIX P 

SOLAR ENERGY STORAGE 

DATA TABLffi 
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In the followinf data tables, each table entry shows counts and percentages displayed in 
the format (% ), where % is the column percentage for each group and # is the number 
of respondents in each group who gave the response shown in the row title. Each column 
shows the results for an individual group or f oc a combination of groups. 

Table F-1 lists the groups and combinations for which data are shown in the data tables. 
Table F-2 shows which groups are included in each of the combination groups listed in 
Table F-1. Table F-3 lists the data tables and Fig. F-1 contains the data tables them­
selves. 

Table F-1. GROUPS AND COMBINATION GROUPS WITH 
DATA INCLUDED IN APPENDIX F 

Group 

Solar Energy Storage DOE-Funded Researchers 
(STOR DOE-FUND RES) · 

Solar Energy Storage Non-DOE-Funded Researchers 
(STOR NDOE-FUND RES) 

Total Solar Energy Storage Researchers 
(TOT AL STOR RES) 

All Researchers (ALL RES) 

79 
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Table F-2. COMBINATION GROUPS 

Total'Solar Energy Storage Researchers (TOTAL STOR RES) 

Solar Energy Storage D.OE-Funded Researchers 
Solar Energy Storage Non-DOE-Funded Researchers 

All .Researchers (ALL RES) 

Photovoltaics (PV) DOE-Funded Researchers 
PV Non-DOE-Funded Researchers 
PV Researcher Manufacturers 
Biomass Federally Funded Researchers in Production and Collection 
Biomass Federally Funded Researchers in Conversion 
Biomass Nonf ederally Funded Researchers in Production and Collection 
Biomass Nonfederally Funded Researchers in Conversion 
Wind DOE-Funded Researchers 
Wind Non-DOE-Funded Researchers 
Solar Thermal Electric Power (STEP) DOE-Funded Researchers 
STEP Non-DOE-Funded R·esearchers 

· Ocean Energy DOE-Funded Researchers 
Ocean Energy Non-DOE-Funded Researchers 
Solar Energy Storage DOE-Funded Researchers 
Solar Energy Storage Non-DOE-Funded Researchers 

. Active Solar Heating and Cooling. (SHAC) DOE-Funded Researchers 
SHAC ·Non-DOE-Funded Researchers 
Passive Federally Funded Researchers 
Industrial Process Heat (IPH) Researchers 
Agricultural Process Heat (APH) Researchers 

.Table P-3. LIST OF SOLAR ENERGY STORAGE DATA TABLES 

Question 
Numbera 

Question 1 
Question 2 

. Question· 3 
Question 6 
Question SA 

· Question 8B 
· Question 10 

Question 11 
Question D2B 
Question D3 

Table Title 
. . 

Need for Information On the Job and Outside the Job ••••••••.••. 
In vol vem ent .............................. · .................. . 
Informedness .............................................. . 
Interest in Specified Solar Energy Storage Areas ••••••.••••••••••• 
Usefulness of Specified Information _Items •••••••••••••••••••••• 
Usefulness of Specified Information Items •••••••••••••••••••••• 
Use of Special Acquisition Methods •••••••••••••••••••••••••••• 
Use of Selected Solar Information Sources .•••••••••••••••••••••• 
Years in Current -Profession · ••••••••••••••.•••••••••••••••••••• 
Membership in Solar-Interested Organizations ••••••••••••••••••• . ., . . . ' 

8see Appendix·D, Fig. D-i for the wording of e~ch question; 

80. 

. Page 

8] 
82 
83 
84 
86. 
91 
99 

100 
107 
108 



00 ..... 

018 TOTAL 

IOCTOBER, 19791 

NEED FOR INFOR~ATION ON THE JOB ANO OUTSIDE THE JOB IQU[STION 1, 

· ENER&Y STOP.AGE 

TES FOR JOB 

NO FOR JOB 

DON' l KNOW/t,IA 

TES OUTSIDE JOB 

NO OUTSIDE JOB 

DON t T KNOW/~'A 

YES, JOB+ OUTSIDE 

Figure F-1. Solar Energy Storage Researchers Data Tables 
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s. 

2. 

1. 

00 
N> 

E~ER&Y STORA&E 

VERY JNIIOLVED 

MODERATELY INVOLV[D 

SLJGHTLY INVOLVED 

NOT AT ALL INVOLV[O 

DON•T KNOW/NA 

AVERA&[ 

STANDARD DEVIATION 

CC·CTOBER, 19791 
IN~OLVEMENT (QUESTION 21 

STOR STOR TOTAh pot. t,90E• STO 
UNO UNO RES 

RE.S RE'S 

10~! 8 
10~~ 100. 

If a 191 If Q. !le • 
If 2 u'. 1to. as. • 
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Figur,e F-1 .. Solar Energy Storag-e Researchers Data Tables (continued) 

Ill 
Ill 
N -)-' 

~~~ 

1H!. 

H! 
.. 5 

2 ... 

11: 
1 

1. 

1 
1. 

s.112 

.11 



ENERGY STORAGE 

•• VE~Y INFORMED 

3e MODERATELY INFORMED 

2' • ·SLI &HTLY I NFORMEI> 

le NOT AT ALL.INFORMED 

DON'T KNOii/NA 

· · AVERAGE 

STANDARD DEViATION 

·iOCTOBERt 19791 
IN~ORMEDNESS :tDUESTION SJ 

S10R. STOR lOlAL ~LL 
1)0£• NOnE• SOR IIES 
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RES RES 
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5 
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Figure F-1. So~ar Energy Storage Researchers Data Tables (continued) 
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. 00 
,;,. 

ELECTROCHEMICAL 

le·YES 

2e NO 

ENERGY STORAGE 

DON•T KNOW/NA _ 

THE.RMOCHEMICAL 

le YES 

2, NO 

DON•T KNOii/NA 

CHEMCIAL 

le YES 

2e NO. 

DON•T KNOW/NA 

MECHANICAL 

1, YES 

2, NO 

DON•T KNOW/NA 

COCTOBER, 19191 
INTEREST IN SPECIFIEO ENt,&Y STORAGE AREAS IQUESrJoN ,, 

S10R STOR TOffth 
DOE• N~OE• S 
Fl.IND UNO RES 

· RES 

10~: 

u! 
a ao. 

RF:S 
8 

100, 

.. 
!50. 

.. so. 

1 
11. 

! 2 
50, 25, 

! ' !SO, 15, 

101! 

u~ 
,J! 

n! 
. 11 
61, 

A~~ 

~·· lO • 

6 
!! • 

,~! 

u 
72, 

! 
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. ~ I 7 7 
ijQ, 58, 59, 59, 

~o! ,s~ ,l! ,l! 

. Figure F-1. Solar Energy Sto:rage· Researchers Data Tables Gcontlnued) 
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00 
C1I 

COCTOBERt 1979t 
INTEREST IN 8PiECIF1ED.ENER8Y STORAGE AREAS~ CONTINUED (QUESTION 6t 

ENERGY STORAGE 8i~~ M~ie~, Tela~ 
F~ND FUND RES 
RlS RtS 

MA6NETJC 

1. TES 

2. NO 

DON•T KNOW/NA 

THERMAL 

1. TES 

2. NO 

DON•T KNOW/NA 

ELECTRICAL 

1. YES 

2. NO. 

DON•T KNOW/NA 

10A~ 100: 10A: 

l 
10. 

9 ,o. 

. 9 .,o. 
1 

10. 

1 
10. 

9 ,o. 

Figure F-1. Solar Energy Storage Researchers Data Tables (continued) 
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OUIU 

OIIAII) 

ENERGY STORA&[ 

BIBLIOGRAPHY 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL+ VERY 
USEFUL 
DON'T KNON 

AVEAA&E 

STANDARD DEVIATION 

LIST OF SOURCES 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENT1AL + VERY 
USEFUL 
DON'T KNOW 

AVERA&E 

I OCTOBER, 1'79 I 
USEFULNESS OF SPECIFIED INF.DRMATION .ITEMS CQUESTIDN ii 

STOR STOR 
DOE:• NOOE• 
FUND FUND 
RES R[S 

10 I 
100. 100. 

10 8 100. · 100. 

1 u. 
If 1 

If O • 1 le' 

' Do. 
1 

10. 
.. 

lfO • 

.• 61f 

10~: 
2 ao. 
2 

20. 
5 so. 
1 

10. 

If 
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Figure F-1. Solar Energy Storage Researchers Data Tables (continued) 
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