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FOREWORD 

This document reports the results of a series of studies of users of wind 
energy systems inf orrilation. It identifies specific wind information user · 

· group needs, the priority of those needs, and methods of disseminating 
information to each group. This is one of a series of ten reports covering 
many different solar technologies. These results will play an integral 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-:-Ol-4042, FY 1980 
Task Number 8420.11 •. 

Approved for 

~~ 
~i,Chief 

Information Outreach 
and Dissemination Branch 

Siwi;JZ~ITUTE .. 
Herbert B. Landau, Manager 
Information Systems Division 
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WIND ENERGY 
INFORMATION USER STUDY 

MANAGEMENT SUMMARY 

This report describes the results of a series of telephone studi~ of potential users of 
information on wind energy conversion systems. These studies, part of a larger study 
covering many different solar technologies, identified: 

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

• the ways to get information to that group. 

This wind energy report is one of ten discussing the results of these studies. 

BACKGROUND 

The purpose of the overall study was to obtain baseline data about the information needs 
of the solar community. 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 orie known to investigate all of the following technological 
areas: 

• Photovoltaics 

• Passive Soiar 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 

There· have been a few previous studies which asked homeowners what solar information 
they needed, but this is the only known stµdy to provide data on the solar irif ormation 
that such groups as resear~hers, 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 
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 comm~ity should,be preparing for and disseminating .to the solar community. 

STUDY CHARACTERISTiq, 

Between ·3 September 1979 and 13 October 1079 Market Opinion Research, Inc. of 
Detroit, Michigan-under subcontract to SERI-conducted telephone interviews with 86 
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distinct groups of solar information users taken from across the nine different technolog
ical 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-end~d and closed-ended questions. The interviews took an average of 18 
minutes to complete. · 

The respondents proved to be very cooperative. Considering the length and nature of the 
· telep~one 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 
solar energy, in obtaining solar information, and in specifying what solar information 
w.ould prove the most valuable. 

S.A MP l~F. SIZ R 

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). 

WIND ENERGY GROUPS STUDIED 

The results of an earlier study identified the groups of information users constituting the 
wind energy community [l] and determined the priority (to accelerate commercialization 
of solar energy) of getting information to each user group. In the current study only 
high-priority groups were included. Considerable effort (e.g.; library searches, phone 
calls, subcontractors) went into obtaining .the names of people professionally involved 
with wind energy. When the phone interviews were conducted, an elaborate screening 
process was used to guarantee that the potential respondent was truly involved in wind 
energy. Respondents in the following ten· groups were queried about their need for 
information on wind energy conversion·systems: 

, . 
. • DOE-Funded Wind Energy Conversio·n System Researchers,·' 

• Non-DOE-Funded Wind Energy Conversion System Researchers, 

• Representatives of wind systems and component Manufacturers, 

• Pistributors of wind systems and components, 

• Electr.ic Power Engineers who ~ere interested in wind energy on the job, 

• Wind Engineers who were members of the Internat.ional Solar Energy Society 
(ISES), 

• Representatives ·of Utilities conducting wind energy -experiments or demonstra-, 
tions, · 

• Educators teaching college level courses in wind energy conversion, 
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• Cooperative Extension Service (CES) County Agents who will be needing infor-
mation on· wind energy conversion, and · 

• Small Wind- Energy System Users. 

Several of the ·groups discussed in another report from this study [2] also indicated an 
interest in information on wind e~ergy (see Section 2.2.4). 

RESULTS 

In most cases the results from both groups of researchers were similar~. Thus, in 'the fol
lowing tables the data· for Wind Researchers have been combined. 

Useful.n~ of General Types of Information 
- . 

The most important result obtained from this study was the identification of the wind 
energy information categories ranked the most useful by each group. of respondents (see 
Table S-1). Wind respondents in almost every group gave high ratings to information on: 

• Climatological data; 

• Cost/performance; 

• Installation/operation costs; 

• Hesearch in progress; 

• Tax credits, gra:nts, incentives; and 

• Expected major developments. 

Most notable, however, was the wide range of rankings the groups gave to the informa
tion items. For example, for some of these generally high-ranked items, there were ~ev
eral groups who ranked the item 10th or worse. Similarly, for the generally low-ranked 
it~ms, there were often several groups ranking the item 7th or better. This underlines 
the need to design most information products on a group by group basis. 

Usefulness of Specific Informatim Products 

Ttie same questions also provided information on how valuable. a set of specifically pro
posed information products would be to the respondents (see Table S-2).· The first seven 
of. these products could be targeted for large segments of the wind energy community 
rather than for specific groups. Probably the most interesting results were: 

• The high level qf interest in technical descriptions, lists of wind energy informa
tion sources; and systems design information;, 

·, 

• The greater usefulness of manual analytical tools than of computer models for 
wind system design; and . · 

• The relative lack of interest in bibliographies. 

ix 



Table S-1: COMPARATIVE USEFULNF58 OF GENERAL TYPF.S OF WIND ENERGY INFORMATION UI 
Ill _.., 

Wind Wind Wind Wind Small -
Tctal Manufac- Wind Electric Utility Wind ·cES Wind < , . 

II II 
General lnformati:ri Wind Re- lurer Distri- Wind Power Repr~ 3duca- . County· System ' > 

Types sear~hers Reps butori; Engineers Engineers . :sentatives tors Agents Owners 

Ran·<ing8 Ranking Ranki~ Ranking Ranking Rankiag F.anking Ranking Ranking 

State of the Art in Wir<I 
Research l 12 8 2 2 4 10 13 10 

Wind Research in Prog,ess i 8 6 4 12 6 2 9 8 
Wind Systems lnstallatia,/ 

Op:ratia, Costs B 12 II 2 14 5 
Wind. Systems Cost/ 

Performance 4 8 6 4 4 4 2 
Local Building Codes. 

Regulatia,s 14 5 4 8 7 3 14 7 10 
Climatological Data 2 l 8 l 2 12 2 ll 2 
Marketing Statistics and 

Self's Projections for 
Wind Systems ]16 8 3 18 17 19 17 19 19 

Wine Systems Markethg 
NAb ("How To Market") 12 4 i8 19 20 10 NA NA 

Educational lnstitutic,as Offering 
Wind-Related· Courses 18 7 20 15 17 17 10 17 17 

Standards, Specificati :ms, or 
Certiricetia, fer Wind 
Systems !2 2 .l. 16 7 8: 4 9 15 

Institutional, Social, E.nvi-
ronmentaI,·or Lege! Aspects 
of Wind Applicatia,;; 9. 12 15 ll 12 1-2 4 17 18 

Expected pevelopmerts ia 
Wind ("Next 10 Yea~s") 5 4 17 10 7 4 4 ll 15 

lnte~national Wind ·Enerin; 
Markets, Research, Pro.rams, 
Industry 16 5 12 20 19 .NA, 19 NA NA 

Tax Credits, Grants, lnce·1tives 15 2 1 ll 7 6 l 7 5 
Coming Events in Wird 5 12 17 17 15 IE 8 13 · 14 
Win,~ Information Sou~ces 7 20 12 ll 4 E 8 2 4 
Technical Experts on Win-3 

Systems !13 12 · 17 11 4 I~ 17 13 13 
Loc.;,.l Wind lnfrastructureC !18 8 8 8 16 1e 19 5 6 
Tec:,nical Descripticr.s of 

Wind Systems 10 12 15 ·4 11 t 14 2 6 
Nontechnical Descriptiors of 

Wind Svstems 20 21 20· NA NA lo! 19 2 12 
Wind Sysiems Designd 11 19 12 7 14 1·. 13 16 9 

Sample Size 18 9 9 9 e t 9 9 9 

8 The Ranking was bE:sed upon asking respoodents how usef:ui each item would be to then (see text of main ~epor10. If itetr s were tied, they were all given the 
highest possible rank. ""3 

b"NA" meani; the qu;!Stic,i was nc,t asked of this particular sie1 of respondents. ::ti 
I 

cLc-cal lenders, insur:rs, ~uilders, engheers, installers, distriblltors, or nanufacturers of \"ind systems. ...;i 
.s:,. 

dThis ite;,, was deri•:d t-.., combining t,e re,ults from four dist;nct ques:ions related to sy.;tems ~sign (see Questior Ea; items 4, 8, IO, end 11 in Appendix D). co 



UI 
Table S-2: VALUE ASSESSMENT OF SPECIFIC WIND ENERG'Y INFORMATION PRODUC'J'S,- Ill 

At --I I 

-
Wind Wind Wind Wind Small All 

Total Manufac- Wind Electric Utility Wind CES Wind Wind 
Sp~ific Informatian Wind Re- turer Distri- Wind Power Repre- Educa- County System Respog-

Products searchers Reps butors Engineers Engineers sentatives to1"13 Agents Owners dents 

Percent& Percent Percent Percent Percent Percent Percent Percent Percent Percen"tb 

Bibliography of General 
Readings on Wind 
Systems 39 '22 33 22 33. 22 67 33 67 38 

C!ilendar of Wind Con-
ferences and Programs 67 56 33 22 44 33 67 II 44 44 

Wind System Diagrams 
or Schematics 33 56 44 67 33 56 78 44 56 50 

Wind System Design/ 
Installatioo Handbooks, 
Reference Tables 61 44 67 67 33 44 56 56 100 59 

Manual Analytical Tools for 
Wind System. Design 50 &7 '33 78 67 56 67 33 67 57 

X Computer Analytical Tools -· (Models) for Wind 
System Design 61 l3 33 56 -33 89 56 II II 44 

Lists of Local Wind 
Expertsc 17 67 78 56 33 33 56 56 78 49 

Lists of Wind Technical 
xd Experts 39 56 33 44 78 33 44 22 44 

Technicai Descriptions of 
xd Wind Systems 50 ~.6 44 78 67 67 67 67 67 

Nontechnical Descriptions 
xd of Wind Systems II ~;3 33 NAe NA 67 44 78 . 44 

List of Wind Information 
Sources 59 44 56 44 67 78 78 67 78 xd 

Sample Size· 18 9 9 9 9 9 9: 9 9 90 

&Percent is the percentage of respondents rating the item as "essential" or "very useful" (as opposed to "som.ewhat useful" or "n~t at all useful"). 

bAlthough a percentage is given for All Wind Respondents, it may not be indicative of the percentage of the whole wind community interested in that item (since 
the proportioo of each type of respondent in this study may not correspond to the proportion that group ~onstitute.s of. the entire population). 

ci.ocal lenders, insurers, builders, engineers, installers, manuracturers, ·or distributors for ~ind systems. 

d.,xn indicates no overall percentag~ was calculated. For these items it may be necessary to develop different 
information needs are to be fully met. · 

products/services for ~ach group if their 
~. 

e"NA" means the questioo was not asked of this particular set of·respondents. I 
--1 
~ 
CO. 
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Sources Used to Obtain Information 

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. It. Will be noted that a column is given 

· for all wind respondents;. these summary figures are indicators (not estimates) of the 
familiarity of the entire wind energy community with these information sources. In 
planning how specific information is to be transmitted, however, it will be essential to 
fully specify both the information products or services and the groups to b~ reached 
before making the decision of which information channels are to be used. One can ·not 
assume, for example, tllat the two or three top-rated sources should be used for all-or 
even most-;-of the information transmissions to the wind energy community. 

The information sources most familiar to the wind energy groups studied were: 

• Periodicals, newspapers, or magazines; 

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

• Workshops, conferences, or training sessions;. 

• The Governnient Printing Office (GPO); 

• An organizational or local library; and 

• Directly from the Department of En~rgy (DOE). 

Technical Areas of lntf;n"est 
I 

Table S-4 lists the proportion of each group interested in informati'on on different types 
of wind energy applications. The major 1·esull:s we1·e: 

• Fairly high· levels of interest in all applications, and 

• Highest levels of inte·rest in "electrical equipment" and "small-scale systems.'i 

Advanced Inf ormatim Acquisition Methods Used 

Table S-5 lists the proportion of each group that had used selected advanced acquisition 
methods to obtain information in the past y~r. The following results wert:l observed: 

• Wind respondents in general were not very accustomed to using these techniques; 

• Computer terminals were used less widely than microforms; and 

• Wind Researchers were lhe most likely of wind respondcnt:8 tu use microforms; 
Wind Engineers and Electric Power Engineers were the most likely to use com
puter terminals. 

Additimal Findings 

• DOE-Funded Wind Researchers felt significantly more involved with and better 
informed about wind energy conversion systems than did the Non-DOE-Funded 
Wind Researchers. DOE-Funded Wind Researchers appeared to be working on 
feasibility, assessment, or impact types of. studies, while Non-DOE-Funded 
Researchers were generally working on specific wind energy conversion systems. 

xii 



Table S-3: SOURCES USED TO OBTAIN SOLAR INFORMATION {Percent8 ) Ill 
Ill 

,o. Wind Wind Wind Wind Small All N 
Intormation Sources Total Manufae- Wind Electric Utility Wind CP.8 Wind Wind -Wind Re- turer Dlstri- Wind Power Repre- Educa- County System Respog-· -searchers .Reps butors Engineers Engineers sentatlves tors Agents Owners dents .I I 

-
Public Me~ia 

(4~)d Radio or TV NAc NA 56 NA NA NA 67 11 33 
Periodicals, news-

papers, or magazines 100 100 100 NA NA 100 100 89 100 (99) 
Private Solar-Involved Orgs 

Private solar energy or 
67'\ environmental orgs. 56 78 67 33 33 89 11 33 52 

lnternat'l. Solar Energy 
Society (including 
publicatims) 44 33 67 78 33 11 56 0 56 42 

Solar Energy Industries Ass'n. 
(including publicatims) 22 22 22 44 22 11 56 0 33 26 

Contacts With Professionals 
Solar installer, builder, 

designer., or manufacturer 72 78 100 89 100 67 100 22 100 80 
Workshops, conferences, or 

training sessioos 94 89 78 67 67 100 89 56 56 79 
Information Services 

Respondent's organizatiooal 
library or local library 94 56 67 89 78 67 100 33 33 71 

Commercial data base 33 22 33 44 11 22 22 22 22 - 27 

~: Smithsonian Science Inf or-.... mation Exchange (SSIE) 22 NA NA ,11 II 22 33 0 0 (15) 
Federal library or In for-

matioo center 44 44 44 67 33 56 56 22 33 44 
Gov't. Printing OCCice (GPO) 83 67 89 89 78 78 78 33 44. 72 
National Technical Inf or-

mation Service (NTIS) 78 _33 56 78 56 44 78 0 44 54 
Technical Information 

Center (TIC) 22 33 II 33 33 22 44 0 22 24 
Government Solar-Involved Orgs· 

Directly from the U.S. Depart-
78 ment of Energy (DOE) 83 67 89 89 78 78 II 33 69 

National Solar Heating & 
Cooling lnformatioo Center 28 22 44 NA .NA 22 44 0 33 (28) 

Regional Solar Energy Centers 33 33 33 56 33 33 56 33 56 40 
State energy or solar offices 56 44 56 56 44 67 56 44 56 53 

Other 
Some other state or local gov't. 

office or publicatioo 17 67 56 44 44 22 67 44 33 41 
Public utility company 67 33 56 56 56 56 I 56 22· 33 50 
Aml'.rican Wind Energy Ass'n. 78 89 89 33 22 56 67 0 44 56 

Sample Size . 18 .9 9 9 9 9 9 9 9 90 

aPercent is the percentage of respondents who 11sed t~ source to obtain .!!!!.Y solar Information in the p~st few years. · . 
b Although a percentage Is given for All Wind Respondents, it may not be indicative of the percentage of the whole wind community interested in that item (since i-3 the proportioo of ea.ch type or respondent in this study ma~ not correspond to the proportion that group constitutes of the entire population). 

~ c"NA" means the question was not asked of the particular set of respondents. I 
dn( )" means the questioo was not asked of all af the groups in the particular set of respoodents. For example; "(44)" means that 44% of those who~ asked had -.,3 

~ used that source. In no case were fewer than nine·respondents asked •. co 



Table 8-4: IN'l'EREST IM INFORMATION ON WIND ENERGY TOPICS 

Wind Wind Wbd Wind All 
'::'otal Mwufac- 'IY~nd Electric Utiiit! Wind CES Wind 

Wind Re- ::urer Distri- Wind Power Repr~ Educa- County Respog-
Topics seuchers 3.eps l>;.1tors Engineers Engineers sentilli\leS tors Agents dents 

Percent8 Percent PerC?ent Percent Percent Percent Percent Percent fercentb 

>< Small-Scale Wind Systems 83 [00 ~8 89 56 7.3 100 89 84 .... Med/Large-Scale Wind Systems 83 56 f,6 67 67 7,3 44 67 67 < 
Rotary Equipment 61 67 E,7 56 100 6i' 56 67 67 
Towers 56 89 'i8 56 56 6i' 100 67 69 
Control Equipment 72 56 'i8 78 100 10) 100 33 77 
Electrical Equipment 78 67 89 78 100 10) 100 89 86 

Sample Size 18 9 9 9 9 :I 9 9 81 

a Percent is the percentage of res;>0ndents iderested in the ap;>licatioJL 

b Although a percentage is giv:in i'~ All Wbd R:?spondents, it may not be indicative of the percentage o( tile whole wind community interested in 
that item (since the proporti:>n •)f each type of respondent iin this stLdy may not correspond to the prop,)rtion that group coni;.titutes of the entire 
populatim). The data for Small Wind System Owners is not included in AU Wind Respondents, as they were· r.ot asked this question. 

~. 
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TableS-5: ADVANCED INFORMATION ACQUISITION METHODS USED 

Wind ·Wind Wind Wind All 
Total Manufac- Wirid Electric Utility · Wind CES Wind 

Acquisitim Wind Re- turer Distri-
, 

Wind Power Repre- Educa- County Respog-
Methods searchers Reps butors Engineers Engineers sentatives tors Agents dents 

~ Percent8 Percent Percent Percent Percent Percent Percent Percent Percentb 

Computer Terminal Access I 

to Data Banks i2 22 22 33 33 11 22 0 21 

Microform (microfiche; 
microfilm sheets or 56 11 33 44 33 44 22 11 35 
rolls, c9M, etc.) 

Sample Size 18 9 9 9 9 9 9 9 81 

8 Percent is the percentage of respondents who used the method in the past year. 

bAlthough a percentage is given fer All Wind Respondents, it may not be indicative of the percentage of the whole-wind community interested in that 
item (since the proportion of each type of respondent in this study may not correspond to the proportion that group constitutes of the entire 
populaticn). The data for- Small Wind System C•wners is.not included in All Wind Respondents, as they were not asked this question. · 

... 
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"" The DOE-Funded Researchers were more interested in programmatic types of 
information while the Non-DOE-Funded Researchers were much more interested 
in cost and design information. 

• Wind Distributors were similar_ to distributors of active solar heating and cooling 
systems in giving high ratings to "tax credits, grants, or other economic incen
tives" and to "costs and performance of systems." The Wind Distributors were 
much more interested, however, in research-related information, in marketing 
information, in site-specific information, and in "standards, spec1ficat1ons, or 
certification programs for systems or installations." 

• Wind Electric Power Engineers and Wind Engineers were very similar in both 
information needs and information sources. Wind Engineers, however, appeared 
to be more interested in small wind energy conversion systems, but not by a large 
margin. Both gave very high ratings to "manual methods for sizing." 

• There were almost no differences between the information needs of Wind Utility 
Representatives and those of Wind Electric Power Engineers. Their information 
sources were similar, but the Engineers were more likely to receive information 
through their professional associations. 

• Wind Educators were much more involved with wind systems beyond just teaching 
(designing, manufacturing, installing, servicing, and using) than was the typical 
solar Educator in his technology of choice. rhey were aware of many sources of 
available information and rated almost every type of information as useful. 

• County Extension Agents obtained almost none of their information through the 
American Wind Energy Association or through solar-related or DOE-sponsored 
sources. The most efficient way to get them information would probably be 
through cooperative agreements between the United States Department of Agri
cuiture and DOE or by getting information directly to the state specialists who 
would then forward it to the county-level agents. 

• Since seven of the nine Owners of small wind energy conversion systems had 
owned their system for over three years, they must be classified as "early inno
vators" [3]. As such; care must be taken in extrapolating these results to poten-
tial purchasers of active solar he_ating and cooling systems. · 

• Owners of small wind energy conversion systems had used substantially fewer 
information sources than Passive Homeowners and Active Solar Heating and 
Cooling Homeowners, both of whom were also considered to be "early innova
tors." 

• Owners of small wind energy conversion systems gave very high ratings to "wind 
systems design handbooks, installat_ion handbooks, or reference tables." 
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SECTION 1.0 

INTRODUCTION 

This report describes the results of a series of telephone interviews with potential users 
of information on wind energy conversion. These interviews, part of a larger study cov
ering nine· different solar technologies, attempted to identify: 

• the type of information each distinctive group of information users 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. 

I.I 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 research 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 informati.on to make purchase decisions; the general public needs basic infor
mation to weigh which public policies to support. 

In 197 4 the Congress, noting the importance of inforl'!}ation transfer and recognizing the 
value to the solar community of an integrated, comprehensive data collection and infor
mation dissemination system, called for the implementation of a Solar Energy Informa
tion Data Bank (SElDB). 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 ~ •. .in all of 
the solar energy technologies." 

The U.S. Department of Energy (DOE) has assigned 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 
scientists and researchers. In accord, SERI's Information Systems Division (ISD) is now in 
the process of collecting solar information, 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 efficie·nt access to whatever 
information is necessary to support sound decisions. Ultimately this information will be 
accessible through a variety of means (publications, computer data systems, audiovisual 
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products, the Solar Energy Information Center, inquiry and referral services, etc.) to 
serve the diverse requirements of the solar community. 

1.2 SOLAR ENERGY INFORMA110N DATA BANK (SEIDB) PROGRAM PLANNING 

In t-Q_e 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 information needs of the solar community, the Information Market 
Research Section of ISD is perf ormini the following tAsks: 

1. Defining the community of solar information users; 

2. Setting priorities as to which groups of information 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 wl}at high-priority information needs are being met fully by existing 
products and services; and ' 

6. Recommending additional, targeted, cost-effective information products and 
services 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 guideline~ 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 ten 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 that 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 
information 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
munity. These data will include (but not be limited to): contacts with SERI specialists; 
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-review of the Annual 'Operating Plans, Institutional Plans, and Program Plans of ·D.OE and · 
SERI; reviews of 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 wind energy report is one of ten issued on the results of t~ese 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 He,;1t 

• Win~ Energy 

• Ocean Energy 

• Solar Energy Storage 

• General Solar Energy 

Section 2.0 of this report describes the type of study conducted and the resulting con
straints. The method used to select these groups is also described in Section 2.0. Sev
eral groups discussed in other reports from this study also indicated an interest in inf or
mation on wind energy. These groups are listed in Section 2.2.4. Sections 3.0 through 9.0 
describe the results of studies of: 

• DOE-Funded Wind Energy Conversion System Researchers and Non-DOE-Funded 
Wind Energy Conver~on System Researchers, 

• Representatives of Manufacturers of wind eriergy systems and equipment, 

• Distributors of wind energy ·systems and equipment, 

• Wind Engineers and Electric Power Engineers working with utilities, 

• Representatives from Utilities conducting wind energy experiments or demon
strations, 

·• Educators teaching college level courses in wind energy technologies, 

• Cooperative Extension Service County Agents who will be needing information on 
wind_,energy, and 

• Small Wind Energy System Owners. 

These respondents were asked specifically about their needs for information on wind 
energy conversion. In each of these sections describing study results, a standard presen
tation format has been used. 
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. The. appendices contain a list of all 86 gro~ps interviewed (including the technologies 
other than wind energy). They also contain a description of how the study was developed, 
a copy of the letter of introduction, a sample questionnaire, a description of the statis
tical tests used~ and the data from the studies of the wind energy groups. 
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SECTION 2.0 

STUDY DESCRIPTION 

This section gives a brief description of the study. Appendix B gives additional informa
tion on how the study was designed and conducted. This section also explains how groups 
from the wind energy community were select_ed as those to be sampled and gives a few 
comments on interpretation of study results. The study findings are reported in Sections 
3.0 through 9.0. · 

2.1 STUDY CHARACTERISTICS 

Betwe.en 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. (MOR) of 
Detroit, Michigan-under subcontract to the Solar Energy Research Institute 
(SERO-conducted telephone interviews with 86 distinct 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 discuss~d in this report 
are from the 10 of those 86 studies which dealt specifically with wind energy. 

Studies of 86 groups, each interested either in one of the nine specific solar technologies 
or in solar technologies 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 possi
ble 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 informa
tion 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 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 
the field of solar energy, in obtaining solar energy 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. Includ
ing 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 comple
tion rate for each individual group is given in the section in which that group is discussed. 

2.2 GROUPS STUDIED 

One of the most important tasks was the selection of the groups of potential users of 
solar information to be studied. Before this could be done, however, it was necessary to 
list the important groups constituting the wind energy community and. to develop a con
ceptual framework within which selections could be made. , 
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2.2.l 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 inf or
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 ·solar Information User Priority Study [l] such a typology was developed. Under this 
system, members of the solar community were placed in distinct "user groups." A set of 
user groups formed a "user class" and a collection of user classes formed a "target audi
ence." 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 mar
ketable equipment ·and services. This classification includes manufacture, distribu
tion, 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 legislation giving incentives; lob
byists in that they can affect legislation; state energy offices in that they can initi
ate demonstration projects; and the Environmental Protection Agency (EPA) in that 
it can forbid construction of a manufacturing plant at a specific site. 
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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 energy technologies through political influence, pro oi' con. 

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

2.2.2 Criteria for Selection 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 wind energy. The problem was, thus, to select those groups to 
be surveyed as a part of this study. To determine w'1ich groups would be studied, each 
group was evaluated with resp,ect 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 ~roup'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 a group 
like Congressional committee staff which would be too busy fo respond. Rather than 
defining th~ information needs of these groups by telephone intervi~w, they will be con
tacted directly in FY 1981. 

Second, only those groups with a high immediate or potential need for wind energy 
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 
wind energy would be sampled. It was felt that these were the people who would be pri
mary users of the Solar Energy Information Data Base (SEIDB) over the next few years. 
These groups had been identified earlier in the Solar Information 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 such groups were not possible. 
(For more detail on sample frame development, see Appendix B.) 

2.2.3 Groups Included in the Wind Energy Study 

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

• DO-E-Funded Wind Researchers, 

• Non-DOE-Funded Wind Researchers, 
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Table 2-1. WIND ENERGY SYSTEMS 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 and Space Administration (NASA) 
Deparlmenl of Cvmmt!rc;~ (DOC)-N(ttionul Ql!eanic 

Ann Atmn.'ipheric Administration (NOAA) 
Department of Interior (DOl)-Bureau of 

Reclamation (BOR) 
U.S. Department of Agriculture (USDA) 

. 1.3 Nonfederally Funded Researchers or Developers 
Universities · 
Wind Manufacturers 
Trade Research Associations 

Electric Power Research Institute (EPRI) 
Independent Research Organizations 
Industrial Solar Users 
Utilities 

2.0 Applications Technologists 

2.1 Wind or Wind-Related Manufacturers 
Wind System Manufacturers 
Wind System Components Manufacturers 

2.2 Wind Facility or System Designers 
. Sy&tcm Designers/Engineers 
Architectural/Engineering Design Firms 
Power Engineers (Industrial) 
Electrical Engineers 
Mechanical Engineers 

2.3 Builders, Developers, or Contractors 
General Contractors 
Architectural/Engineering Construction Firms 
Mechanical Engineering Contractors 
Construction Engineers 
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Table 2-1. WIND ENERGY SYSTEMS INFORMATION USERS (Continued) 

204 Wind System Installers or Maintainers 
Installers 
Electricians 
· Wind Maintenance Workers 

2.5 Wind Equipment Distrjbtitors 

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

Operation Managers 
Power Engineers 
Planners 

3.0 Facilitators 

3.1 Legislators or Sta:ff 
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 Governrrfent Solar-Active Organizations 
DOE-Conservation and Solar Energy (C&SE) 
DOE-Energy Information Administration (EIA) 
DOE-Energy Research (ER) 
DOE-Regional Solar Energy Centers (RSECs) 
DOE~Regionol Energy Offices 

. DOE-Energy Extension Service 
DOE-Federal Energy Regulation Commission (FERC) 
USDA-Cooperative Extension Service 
USDA-Other 
National Center for Appropriate Technology (NCAT) 
DOI-Bureau of Land Management 
U.S. Department of Conunerce (DOC) 
International Energy Agency 
State Governors' Office 
State Energy Offices 
State Solar Energy Offices 
State Agricultural Offices 
Municipal Energy Offices 
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Table 2-1. WIND ENERGY SYSTEMS INFORMATION USERS (Continued) 

3.4 Government Solar-Concerned Organizations . 
Federal Communications Commission (FCC) 
Small Business Administration (SBA) 
USDA-Rural Electrification Administration (REA) 
.Council for Environmental Quality (CEQ) 

3.5 Nongovernment Solar-Active Organi:t.alion5 
Solar Trade Assoc.iations 
Solar Professional Societies 

American Wind Energy Association 
Solar Public Interest Groups .. 

The Alternate Energy Institute 
Solar Lobbyists 

3.6 Nongovernrnent Solar-Concerned Organizations 
Horne Improvement Associations 
Public Interest Organizations 
Environmental Organizations 
Nonsolar Professional Societies 
Nonsolar Trade Associations 

Farm er Co-ops 
Farmer's Education and 

Cooperative Union of America 

3.7 Regulatory, Codes, or Standards Community 
Environrn ental Protection Agency (EPA) 
Occupational Safety and Health Aumin~tration (OSHA) 
American National Standards Institute (ANSI) 
American Society of M P.chanical Engineers (ASME) 
Detter Business Hureali~ 
American Society for Testing Materials (ASTM) 

3.8 Utility Community 
Electric Power Companies 
National Association of Regulatory Utility Commissioners 
State TTtility Commissions 
Utility Trade Associations 

American Public Powe1· Association 
National Rural Electrification Association 

.Federal Puwt:lt Marketing Agonoies 
DOE--,Bonneville Power Administration 
Tennessee Valley Authority (TV A) 

Municipally Owned Gas and Electric Utilities 

3.9 Financial Community 
Bwlkers 
Venture Capital Brokers 
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Table 2~1. 'WIND ENERGY-SYSTEMS INFORMATION USERS (Continued) 

Government Loan Agencies 
Stock Brokers ' 

3.10 Legal Community 

3 .11 Real Estate Community 

3.12 Insurance Community 
Management 
Agents 
Actuaries 

3.13 Educational Community 
High School Science Teachers 
University Faculty 
Vocational Instructors 
Career Counselors 
Seminar Organizers and Instructors 

3.14 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 Publif:herE: 
Newspaper Farm Editors of America 

3.16 Labor Organizations 
Electrical Unions 
Carpentry Unions 
Construction Unions 
Aerospace Unions 

.4.0 Users or Prospective Users 

4.1 Government, Commercial, or Industrial Users 
Electric Utilities 
Owners of Large Buildings or Complexes 
Owners of Small Bui1c'lings 

11 
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Table 2-1. WIND ENERGY SYSTEMS INFORMATION USERS (Concluded) 

Other Commercial, Industrial Users 
Foreign Users 
Owners of Remote Facilities 

4.2 Residential or Farming Users 
Homeowners 
Farmers, Ranchers 
Remote Facility Owners 

5.0 General Public 

Secondary School Students 
College Students 
Adults 

12 
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. • Representatives of Manufacturers of. wind systems and components, 

• Distributors of wind systems and components, 

• Electric Power Engineers who were interested in wind energy on the job, 

• Wind Engineers who· were members of the International Solar Energy Society 
(ISES), 

• Representatives of Utilities conducting wind energy experiments or demonstra
tions, 

· • Educators teaching college level courses in wind energy conversion, 

• Cooperative Extension Service (CES) County Agents who will be needing infor
mation on wind energy conversion, and 

• Owners of small wind energy systems. 

The results from these studies are reported in Sections 3.0 through 10.0. Groups con
sidered for the study, but for. whom adequate sample frames could not be obtained, 
included wind system designers and potential purchasers of small wind energy conversion 
systems. 

2.2.4 Wi,nd Energy-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 
wind energy conversion. While it was determined that all respondents in these groups 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 issue 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 (21. For wind 
energy the following seven groups were especially relevant because for each group at 
least four of the nine respondents indicated wind energy was one of the areas in which 
they were "particularly interested in obtaining information": 

• Utilities not known to have conducted solar experiments or demonstrations, 

• Real Estate Appraisers, · 

• Tax Assessors, 

• Lawyers, 

• Public Interest Groups, 

• Information Specialists at State CES Offices, and 

• Agricultural engineering Specialists at State CES Offices. 
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The General Solar Energy report [2] also discusses the results of studies in which state 
solar/energy office representatives were asked about their general, rather than 
technology-specific, solar information needs. More than 80% of these respondents 
expressed an interest in wind energy 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. 

2.3.1 Impact of the Sample Frames: Who was Sampled? 

There were several ways in which the method of cunslructing 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 D0E1s Research in Progress 
(RIP) data base were principal sources in developing lists of researchers. The SSIE was 
not always current, often did not include the name of the correct principal investigator, 
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 re~earchers 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 photovoltaics and for another 
in passive solar heating and cooling, then X was arbitrarily assigned to one of the two 
technologies, 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. Often a generic title was 
assigned to a 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 sections. 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< Q.05), it meant that there was a maximum of a l-in-20 chance that the 
two means were not different. 
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2.3.3 HyPotheses Versm Conclusions 

Because of the limitations of sample size, it was not always possible 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 which·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 the top-rated 
and the fourteenth-rated item. If the sample size had been greater, the n.umber 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 
r.ating? 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 
product, the proportion of the group which will be reached, and the degree to which the 
information need will be met.) 

/ 

2.3.5 Alternative Measures 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 "l" for "not at all useful"r 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" and 
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 th.e percentage of respondents who classified the item as either "essen
tial" 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 calendar (of 
solar events)" and "lists of local lenders, etc." were examples of information products 
that would be designed for many groups to use. In comparing the two potential products 
as to usefulness, this method (calculating for each item the percentage of respondents 
who considered the item either "essential" or "very useful") provided a much more mean
ingful comparison than, for example, summing the ranks for all groups. 
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3.3.6 Combining Results From Different Groups 

It should be pointed out that combining results from all wind energy groups interviewed 
will not provide unbiased estimates of the total wind energy community. First, the pro
portions of respondents from one group interviewed in this study may not correspond to 
the proportion of such persons in the entire community. 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 wind energy community were not studied (see 
Section 2.2). 

Great .care should be exercised in interpreting results from a combination of groups. It is 
too easy to get the impression that one product can fully meet the needs of all groups 
when, in fact, it may only partially meet the information needs of some of the groups 
iuvulvt::d. · · 

2.3.7 Specific Information Products 

Several specific information products were included among the items for which useful...; 
ne:» was a:»e:»ed. It is important that responses to these items not be interpreted as 
totally generic responses. People who g~ve "a bibliography of general readings on wirid 
energy" a low rating may have done so either because of the level and content of the sub
ject matter (i.e., general readings on wind energy) or because of the format (i.e., bibliog
raphy). These people may or may not want bibliographies on other topics. · 

2.3.8 Information Sources 

Another important question investigated how many respumltmls htu.l used specific infor
mation sources. 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 this question. The first was the decision not to 
ask respondents whether they had used SERI as an information source. The reasons are 
discurocd in Appendix D. 

The second issue concerned possible 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 possibility that respondents were referring to information 
authored ~r funded by DOE but obtained from other sources. 
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SECTION 3.0 

WIND ENERGY CONVERSION SYSTEM RmEARCHERS 

3.1 DmCRIPTION OF RmPONDENTS 

3.1.l Descriptim of Sample 

· This section describes the results of two telephone studies to determine the needs of 
researchers for information on wind energy conversion systems (WECS). In one study 10 
DOE-Funded Wind Researchers were interviewed; in the other, 8 Non-DOE-Funded Wind 
Researchers were interviewed. · 

The sample frame for DOE-Funded Wind Researchers was constructed by reviewing the 
January 1978 U.S. Department of Energy (DOE) Federal Wind Ener Pro ram, Program 
Summary [4], and by searching the Research in Progress RIP 5 , the Current Research 
Information System (CRIS) [6], and the Smithsonian Science Information Exchange (SSIE) 
[7] 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 involving wind energy, 
wind power, windmills, or WECS and receiving at least some funding from -DOE were 
selected. Entries without a contact name (i.e., principal investigator) were eliminated. 
Duplicates between this list and any other lists of wind contacts were eliminated on the 
other. lists. In addition, this sample frame was compared to other Resear.cher sample 
frames (for active solar heating and cooling, passive solar heapng and cooling, photo
voltaics, solar thermal, ocean systems, solar industrial process heat, solar agricultural 
process heat, and 'energy storage) and duplicate principal investigator names were 
deleted from all but the smallest sample frame. No organization was sampled more than 
once within this group. After all adjustments were made, 10 interview candidates were 
randomly selected from a sample frame of 75 names. 

The sample frame for Non-DOE-Funded Wind Researchers was constructed by reviewing 
searches of CRIS (6), SSIE [7], and RIP [5] data bases, then selecting those wind projects 
that 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 Wind Researchers, except that any principal investigators who had 
received any DOE funding during FY 1978 or FY 1979 were eliminated from the Non
DOE-Funded Wind Researchers. No organization was sampled more than once within this 
group. After all adjustments were made, the 8 interview candidates were randomly 
selected from a sample frame of approximately 100 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 wind energy research (and 
had or had not received funding from DOE, as appropriate for the specific group) and 
that they would _be needing information on wind energy 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 respon
dent. 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 OF INTERVIEWS: WIND RESEARCHERS 

Event 

Inter,view completed with sample frame candidate 
Interview completed with referral candidate . 
Refusal or candidate termination 
Contact attempted: could not reach candidate 

within three attempts or before interviews 
were completed 

Subtotal 

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

TOTAL 

Sample frame er~.or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL· 
bcompleted interviews divided by Subtotal 

Number of Candidates 

DOE-Funded Non-DOE-Funded 

9 7 
1 1 
0 0 

1 5 

11 13 

1 6 

12 19 

8 32 
91 62 

I . . . . 
Comparisons. For additional insight into the information needs and. information habits of 
these two groups of Wind Researchers, results from these groups are compared to the 
results from all of the researchers interviewed in this study (All H.esearchers). The list 
of all the groups contained in All Researchers can be found in Table F-2 of Appendix F. 
In performing any statistical comparisons, totals for the Wind Researchers (one or both 
groups) have been subtracted from the totals for All Researchers. The data for Wind 
Researchers and for All Researchers can be found in Appendix F. 

3.1.2 Current Status of Respondents 

Role. Two of the DOE-Funded Wind Researchers were working for large manufacturing 
and research firms, 2 for universities, 1 for a National laboratory, 1 for a federal power 
administration, and 4 for private research or consulting companies. Four of the Non
DOE-Funded Wind Researchers were employed by universities, 2 by researc.h laborato-
ries, 1 by a utility company, and 1 by a federal agency. ' 

Current activities of the DOE-Funded Wind Researchers included: development of wind 
energy conversion systems, including new and innovative wind machines and small wind 
turbines; assessment of off-shore wind systems and other applications; a feasibility study 
of wind energy for rural and farm applications; examination of environmental aspects of 
wind systems, including impacts on electromagnetic environment; using wind energy for 
direct conversion to a water-pumping system;_ use of wind energy to heat water; and 
preparation of a handbook on wind power generation and a guide for siting which takes 
into account small-scale terrain features. 
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Non-DOE-Funded Wind Researchers were currently involved in: testing a 15-kW plant, 
design of a wind turbine for grain drying and ventilation, modification of large-scale wind 
machine design, safety and health problems, wind characteristics, regional and site spe
cific wind monitoring, current awareness, and planning. 

Involvement. Nine of the 10 (90%) DOE-Funded Wind Researchers said that they were 
"very involved" with wind energy, which was significantly (P < 0.05) higher than the 1 of 
the 8 (13%) Non-DOE-Funded Wind Researchers who were "very involved." 1:his com
pares to 107 of the 181 (59%) of All Researchers who were "very involved" with their 
respective solar technologies. 

Informedness. Eight of the 10 (80%) DOE-Funded Wind Researchers considered them
selves "very informed," which was significantly (P < 0.05) more than the 2 of the 8 (25%) 
Non-DOE-Funded Winq Researchers. Of All Reseachers, 117 of the 181 (65%) considered 
themselves "very informed." Only 3 of the other 18 groups of Researchers gave them
selves higher marks for inf ormedness than the DOE-Funded Wind Researchers. 

Need for Information. All 18 Wind Researchers indicated they would need information on 
wind energy either on the job and/or outside the job during the next year. While all of 
the DOE-Funded group needed wind information on the job, 4 of the 10 (40%) also needed 
such information outside of the job. Seven of the 8 (88%) Non-DOE-Funded Wind 
Researchers needed wind information on the job; of these, 2 also needed information out
side their jobs; 1 needed wind information only outside the job. Only 1 other Researcher 
(active solar heating and cooling) of the 181 in this study did not need solar information 
on the job in the next year. The proportion of Non-DOE-Funded Wind Researchers need
ing off the job information (3 of the 8 or 38%) was about the same as for the DOE
Funded group (40%). Of All Researchers who were asked this question, 48 of the 117 
(41%) expected to need information on their specific technology outside the job. 

3.1.3 Background of Respondents 

Five of the 10 (50%) DOE-Funded Wind Researchers and 5 of the 8 (63%) Non-DOE
Funded Wind Researchers held a PhD, as did 51% (92 of the mo) of All Researchers. 
Only 1 of the 10 (10%) in the DOE-Funded group held bachelor's degrees, as did 2 of the 8 
(25%) of the Non-DOE-Funded group and 31 of the 180 (17%) All Researchers. The 
remainder in both Wind Researcher groups held mru;tcr's degrees. 

Two of the DOE-Funded Wind Researchers had received their most recent degree within 
the last 10 years, 3 from 10-20 years ago, and 5 over 20 years ago. Similarly, 2 of the 
Non-DOE-Funded Wind Researchers had degrees granted within the past 10 years, 3 from 
10-20 years ago, and 3 over 20 years ago. 

Six of the DOE-Funded group had their most recent degrees in engineering (agricultural, 
mechanical, electrical). One held a physics degree, 1 a degree in electreroptics, 1 a 
degree in ~ology, and 1 a degree in business. Two respondents in this group appeared to 
have changed professions since receiving their degrees (their length of time in their cur
rent profession was shorter than the length of time since degree conferral). While 6 had 
been in their current profession for over 10 years, 3 had only 6-10 years experience, and 
1 had 3-5 years experience in his/her present profession. Current professions included: 
scientist, professor, aerodynamist, research ecologist, technologist, research project 
manager, and en~neer (agricultural, systems, electronics, atmospheric}. 
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Most (5) of the Non-DOE-Funded Wind Researchers also held advanced degrees in engi
neering (aeronautical, agricultural, ~lectrical). The remainder (3) held degrees in atmos
pheric science, aerophysics, and physics. Five of the 8.had been in their present profes-:
sion for over 10 years, the remainder for 6-10 years. Current professions included: engi
neer (research, structural), researcher, professor, manager, and administrator. 

3.2 INFORMATION NEEDS OF RESPONDENTS 

3.2.1 Technical Areas 

Wind Researchers were asked to choose those . areas. in which they. were ."particularly 
interested in 9btaining information" from a list of selected technical areas in wind 
ener~ (see Table 3-2). In each group of Wind Researchers, five or more respondents 
were mterested in all six areas listed. DOE-Funded Wind Researchers were most inter
ested (9 of the 10) in "small-scale wind systems" and almost as.interested (8 of the 10) in 
"medium-to-large-scale systems." They were least interested (5 of the 9) in "towers." 
Non-DOE-Funded Wind Researchers were most interested (7 of the 8) in "medium-to
large-scale systems," "control equipment," and "electrical equipment." They were least 
interested (5 of the 8) in "rotary equipment" and "towers." · 

Table 3-2. AREAS OF INTEREST: WIND RESEARCHERS 

Interested Respondents 

Non-. Total 
Technical DOE DOE Wind 

Area ol Interest Funded Funded Researchers 

No. Percent No. Percent No. Percent 

Small-Scale Wind 
Systems 9 90 6 75 15 83 

Medium/Large-Scale 
Systems 8 80 7 88 16 83 · 

Electrical Equipment 7 70 7 88 14 78 
Control Equipment 6 60 7 88 13 72 
Rotary Equipment " 60 5 63 lJ 61 
Towers 5 50 5 63 10 56. 

3.2.2 Types of Inf ormatim 

Wind Researchers wer~ asked to name the information about wind energy that was 
important for them to obtain. Seventeen of the 18 respondents from both groups volun
teered one or more items of information which they considered important. Four DOE
Funded Wind Researchers considered costs (including operating expenses and life-cycle 
costs) and economics important. Other topics mentioned were: siting information (2), 
innovative systems (2), sy~tem stability, deployment of large-scale systems, safety haz
ard analysis, public acceptance, consumer attitudes, utility interface, weather conditions 
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(ef(ects of changes in temperature and humidity as well as wind speed), materials, 
r'eports on demonstrations, availability of wind turbines, markets for small wind systems, 
verification of appropriate sites, performance under various environmental conditions, 
windmill interference with electromagnetic systems, environmental ·effects, advanced 
system developments, state-of-the-art, reliability, durability, and the contract award 
system as it relates to short- and long-range planning. 

Information that the DOE-Funded Wind Researchers volunteered that they needed but 
were unable to get included: marketing potential, operating parameters, maintenance 
inrormation, ways of financing wihd systems, and more detailed climatological informa
tion. 

Non-DOE-Funded Wind Researchers needed but were unable to get information on: cost, 
system reliability, power cur,ves, and "technical aerodynamics of airfoil and high range 
cycles." 

Choice Between Specific Needs. A list of 11 types of wind energy information products 
and 13 types of wind information categories was read to each respondent. Each respon
dent described the usefulness of each particular item by assigning it a value of "essen
tial," "very useful," "somewhat useful," or "not at all useful." The results are given in 
Fig. 3-1 (DOE-Funded Wind Researchers) and Fig. 3-2 (Non-DOE-Funded Wind Research
ers). For the purpose of comparison, Fig. 3-3 displays the results for All Researchers; it 
is not limited to wind information items, but cuts across solar. technologies. 

DOE-Funded Wind Researchers gave the research information category higti ratings as a 
class. Their five top--rated information categories/products were: 

• Climatological data, 

• The state of the art, 

• Research in progress, 

• Expected major developments during the next 10 years, and 

• Calendars of conferences and programs. 

Non-DOE-Funded Wind Researchers similarly gave high ratings to research information 
but also wanted cost information. Their six top--rated information categories/products 
were: 

• Costs and performance of systems, 

• The state of the art, 

• Costs of installing and operating a wind system ·compared to a conventional sys-
tem, · 

• Research in progress, 

• Lists of sources for information, and 

• Manual methods for sizing and predicting performance or costs. 

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

• A nontechnical description of how a particular system works; 

• Educational institutions and other organizations offering courses; 
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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? 

TR-749 

Type of lnformalion Rank Average Usefulness••• Number of Responses 
l3('ffl9· 

or lnformalion Product· Essen· Ve,y what 
tlal useful utelul 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research Information Categories: 

The state ol !he art 2 2 7 

Research ,n progress 3 2 6 2 

Cost Information Categories: 

Costs ol installing and operating 
a solar system compared lo a 16 4 2 
conventional system 

Costs and performance of 
8 5 c;.yc;;tpmc; 4 

Sile-S~clflc Information CAtP,Q_!!riP.,;: 

I nr.al h111lrting rnrlg~ nr nlh1;u 
~ 4 2 regulations allect1ng siting or 0 

inotnllt1tinr, nf O','nlfll"l'\D 

Climatological data such as wind. 4 4 2 
weather. or ilmounl ol ::;un:;hine 

Marketing Information Categories: 

Marketing slatistics and sales 
20 2 5 projections 

Information on how 10 market and NA NA NA NA sell syslems including guidelines 
nn nht~ining fin~n,::i~I 51.ipport 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 23 0 2 6 
on system design or application 

Standards. spec1flca1,ons. or certifi- 11 2 3 3 
cation programs for equipment 

l11:H1tu1ionol. ::;ocial. environ-
mental. and legal aspects ol 6 2 4 4 
system apµhcat,ons 

Expected ma1or developmenls 
3 3 5 during the next IO years 

Solar system programs. research. 
industries. and markets ouis1de 1l 3 ~ 
the United States 

Ta)( credits. grant-;. or other 3 0 4 
economic incentives 16 

Information Products: 

Reference Information Produc1!1: 
? 7 14 A b1bl1ograp11y of general readin9~ 

A calendar of conferences and 3 2 6 2 
programs 

A list of sowces for information 10 3 5 

A 11st 01 tecnnical experls 16 0 4 5 
Lists of local lenders. insurers. 

builders. engineers. installers. 22 F. monufocturcr~, or dialributoro 

DescriP-liYe Information Products: 
A non-technical description of how 

24 -: 0 2 a particular system works 

A 1echnical description of how 
14 2 7 a particular system works 

System diagrams or schematics 20 0 2 8 

QJ>.l!gn lnlarmallgn Praduols: 

System design handbooks, installation 
handbooks. or reference labtes 11 0 7 
Manual methods for sizing and pre-

cJicli11y tht:t t:tnyim:n:uing µt:trlu1111a1·11:.e 
16 3 4 

or life cycle cos1s of systems 
Computer models for sizing and pre-

3 3 2 Uicti,,y ll•e engi11l!tftil1y µtt1fu1111cu1\.tf 7 
or life cycle costs of systems 

• Each sample frame ol users was queslioned on intormation and informa1ion produc1s in 1ne con1e111 ot 1heir specilic tecnnotogy. For e11ample, biomass sample lrames were 
asked about "a bibliography of general ,ead1ngs on biomass" ... a talendar of upcoming biomass conferences and programi ". etc. 

Nno 
at all 

useful 
(1) 

0 

0 

3 

0 

,. 
0 

2 

NA 

2 

2 

0 

0 

3 

0 

0 

0 

2 

7 

0 

0 

2 

2 

2 

•• Rank-Eachinlormat1on producl was assigned a rank based on average usefulness, Thus. Iha product wilh Iha highest average uselulness was assigned lhe rank ol "t": lhe producl 
wilh the towesl average usefulness would be ranked "25" where all i1ems were asked. II two or more inlormellon products were lied tor 2nd, they were both assigned a "2". The nexl 
h1ghcs1 ranking was then assigned a "4:' 

••• Average usetulness was calculated by assigning the responses on a 1-' scale from a "4" tor "essen1ial" 10a "I" tor "nol very uselul" . 

Figure 3-1. Usefulness of Selected Information Items: DOE-Funded. Wind Researchers 
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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 Information Rank Average Usefulness••• Number or Responses 
Some-

or Information Producr 
Essen· v,r, who! 
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NOi 
811111 

Ual uselul useful useful 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

Co91 Information Categorle!li: 

Costs al installing_ and operating 
a solar system compared to a 
conventional, system 

Costs and performance of 
systems 

Slte·S~coltlc lnformallon CAtegorles: 

Local building codes or othF!r 
regulations affecting siting or 
installation of systems 

Climatological data such as· wind. 
weather. or am.aunt of sunshine 

Marketing lnlurmallon ca1egorlea: 

Marketing s1a11stics and sales · 
projections 

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

Other lnformalion Categories: 
Educational inslilulions and other 
organizations offering related courses 
on system design or application 

Standards. spei.;ilii.;ctlio1-.s. or cerlifi-
cation programs for equipment 

lnsl1tulional. social. environ-
mental. anU legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system p,ograms. research. 
industries. and markets ouls1de 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference lntormauon Products: 

A bibliography ol general readings 

A calendar ot conferences ctnU 
programs 

A list of sources 101 inlorrna1ion 

A 11st ot technical experts 

Lists al local le11ders. insu, ers. 
builders. enginccrc. installers. 
manulacturers,or dislrib1,1ors 

DescrlP-:tlve Information Products: 
A no1:Hechnical description of how 

a particular system works 

A_ 1ech111cal description ot how 
a particular system works 

System diagrams or schematics 

Q!!,1lgn loformatlon Products: 

Sys11:m1 t.Jt1sign lu11·1dl:u...i¢k.!I. in:itallation 
handbooks, or reference tables 
Manual methods for sizing and pre-

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre-
dieting the t:mginee, ing performance 
or life cycle costs of systems 
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19 

NA 
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15 

9 
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0 
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0 

0 

0 

0 

0 
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6 

5 

4 

4 
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4 

2 

NA 
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5 

3 

3 

0 

2 

4 

~ 

5 

2 

6 

4 

3 

3 

4 
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2 
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7 

2 

5 

NA 

6 

5 

4 

6 

5 

4 

4 

2 

5 

7 

4 

2 

4 

3 

3 
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Figure 3-2. Usefulness !)f Selected Information Items: Non-DOE-Funded Wind Researchers 

23 



Question #8. I will read a list of potential information or informatio.n 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? 
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• Each sample trame ot users was Questioned on information and information products in Iha con1ex1 of lheir spec:itic lechnorogy. For example, biomass sample frames were 
asked about "a blbliography ol general readings on biomass". "a calendar of upcoming biomass conlerences and programs", e1c. 

• • Rank-Each1ntorma1ion product was assigned a rank based on average uselulness. Thus, the product wl!h the highest average usefulness was assigned tho rank of "I": the product 
w,1h the lowest average usetulnass would be ranked "'25" where all ilems were asked. 111wo or more intormation products were tied lor 2nd. they were bon, assigned a "2". The next 
h1ghes1 ranking was then assigned a "4:· • 

• • • Average usefulness wa., calculated by assigning the responses on a, ... sc:ale trom a .. ,·· 10, "essenllal" to a "I" tor "no1 very usetul ... 

Figure 3-3. Usefulneu of Selected Information Items: All Researchers 
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• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; 

• Marketing statistics and sales projections; and 

• System diagrams or schematics. 

Non-DOE-Funded Wind Researchers were in agreement in assigning their lowest relative 
ratings to three of the same items, all of which also received low ratings from All 
Researchers: · 

• A nontechnical description of how a particular system works; 

• Lists of. local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; and 

. • Marketing statistics and sales projections. 

Also among their bottom-rated were: 

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

• Local building codes or other regulations; and 

• Tax credits, grants, or other economic incentives. 

Statistical tests indicated that for each of the groups of Wind Researchers differences 
between the highest-rated and lowest-rated items listed above were statistically signifi
cant (P < 0.05). 

It should be noted· that these lower-rated items were not necessarily of no worth to the 
Wind Researchers. For example, 3 of the 10 (30%) DOE-Funded Wind Researchers and 2 
of the 8 (25%) Non-DOE-Funded Wind Researchers thought "marketing statistics" was 
either "essential" or "very useful." Thus, these information categories/products could be 
useful to some Wind Researchers but were of a lower relative priority to the entire 
group. 

Statistical tests were also used to determine whether the DOE-Funded Wind Researchers 
rated any of these information items significantly higher (or lower) than they were ra'ted 
by the Non-DOE-Funded Wind Researchers or by All Researchers. Some groups, how
ever, tended to give higher scores in general than did other groups. To compensate for 
this effect, these statistical tests compared the "relative rating" gi'ven by one group to 
the "relative rating" given by the other groups. The procedure for calculating the rela
tive rating is described in Appendix E. The average overall rating DOE-Funded Wind 
Researchers gave to all items was 2.50; for Non-DOE-Funded it was 2.49; and for All · 
Researchers, 2.41. 

In comparing the results of these two groups of Wind Researchers to All Researchers, the 
high ratings for items in the research category were similar. 

The DOE-Funded group rated "solar energy programs ••• outside the United States" and 
"local building codes" significantly (P < 0.05) higher than did the Non-DOE-Funded group, 
while rating "costs and performance" significantly (P < 0.05) lower. There was also evi
dence that DOE-Funded Re~earchers gave a higher rating to "climatological data," 
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"expected major developments," "institutional ••• aspects," and a "calendar of confer
ences." On the other hand, Non-DOE-Funded Researchers appeared to give higher rat
ings to "costs of installing," "lists of sources for information," "a technical description," 
and "manual methods." 

While there were no significant differences between the ratings of Non-DOE-Funded 
Wind Researchers and All Researchers, the DOE-Funded Wind Researchers rated "calen
dars" and "climatalogical data" significantly (P < 0.05) higher than did All Researchers, 
and "a nontechnical description" and "costs of installing" significantly (P < 0.05) lower. 

3.3 ACQUISITION OF INFORMATION BY RESPONDENTS 

3.3.l Use of Selected Information Sources 

Wind Researchers were asked which of 20 different potential sources of solar information 
they had used in the past few years. For this question the respondents were not asked if 
they had obtained information on wind energy, 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 All Researchers. · 

"Periodicals, newspapers, or magazines" had been used by all respondents in both 
groups. The information sources mentioned most often by DOE-Funded Wind Research
ers (8 or more of the 10 had used them) were: 

• Newspapers, periodicals, or magazines; 
', 

• Workshops, conferences, or training sessions; 

• Directly from DOE; 

• American Wind Energy Association (AWEA); 

• An organizational library or a local library; 

• An installer, builder, designer, or manufacturer of wind systems; 

• The Government Printing Office (GPO); and 

• National Technical Information Service (NTIS). 

Others mentioned most often by Non-DOE-Funded Wind Researchers (6 or more of the 8 
h~d used them) were: · · 

• An organizational library or a local library; 

• Workshops, conferences, or training sessions; 

• GPO; 

• NTIS; and 

• A public utility company. 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

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 Soc)ety (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 or 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 ll're Envi1011111tmlal Dala Syslerrr 

The Government Printing Offi,;e (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 & Coqling Information Center 

Regional Solar Energy Centers 

State Energy or $olar Offices 

Other: 

Some other state or local g"overnment office or publication 

A public utility company 

Sources for this specific sample_ frame .. : 

American Wind Energy Association 

Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 
I 

; 
I 

' : 
I 

Not Asked : 
' I : 

' I 
' I 
I 

I 

I 

; 
I 

' ' ' ' I 

: 

Servi,;es and ,;enters whose primary purpose ,s to <11ssP.monMe ontorm~t,nn • 

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 it they have obtained any type ol solar information from: "the local or 
national office of the U.S. Department of Agriculture, including Extension and Forestry:· 
Tl',e~e d.;1.; .;, e ba~ed upo;; a Iola I ol 10 re3pondent!. · 

Figure 3-4. Use of Selected Information Sources: DOE-Funded Wind Researchers 
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Question #11. In the past few years, have you obtained 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 

p 
: I .: ! : ' ublic Media: ' : 

' ' ' Radio or TV Not Asked : : 
' : I ' Periorlicals. newspapers or magazines 

' ' I 
Private Solar-Involved Organizations: ' I 

' I ' I ' 
Private solar energy or environmental organizations 

The loc.i! ch.ipter or m1tional headquarters of International ' ' ' ' Solar Energy Society (ISES). including their publications ' ' 
The local chapter or national headquarters of Solar Energy ' I 
Industries Association (SEIA). including their publications 

' ' ; 
Contacts with l'rolessionals: ' ' ' I 

' 
An installer, builder, designer or manufacturer of solar systems 

Workshops, conferences or training sessior,s 
I ' 

Information Services': 
I ' ' ' ' ' ' ' 

Your organizational library or a local library 
I ' 

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

' ' ' Smithsonian Science Information Exchange (SSIE) ' ' I 
' ' ' A Federal library or information center: for example. the National ' 

Agricultural Library or the Environmental Data System I 

: 
The Government Printing Office (GPQ) 

I ' ' . 

National Technical Information Service (NTIS) 
,. ' : ' 

Technical Information Center at Oak Ridge (TIC) ' ' 
' ' 
' 

Government Solar-Involved Organizations ' I 
' ' ' ' ' 

Directly from the U.S. Department of Energy 
I ' National Solar Heating & Cooling Information Ce,nte, 

I 

Regional Solar Energy Centers 
I I ' State Energy or :5olar Offices ' ' 

' ' ' I ' ther: ' 
' ' .o 

' 
' ' -· 

Some other state or local government office or publication I I 

' ' ' 
A r111hlir. 11tility cnmriany 

' 
-- ' ' ' Sources tor th!s specific sample frame'': : ' ' ' 

' ' 
' ' I 

American Wind Energy Association ' ' ' ' I ; ' ' ' ' I 

' ' ' ' ' ' 
' ' ' 
' ' : 
' ' ' ' ' 

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 if 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 tolal of 8 respondents. 

Figure 3-5. ·Use of Selected Information ·sources: Non-DOE-Funded Wind Researchers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or T'y 

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 Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or trainin.g sessions 

nformation Services•: 

Your organizational library or a local library 

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

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center: for example. ttie National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 
'\ 

G overnment 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 

0 ther: 

Some other state or local government office or publication 

A public utility company 

Services and ce,1lel's whose pr'ifna, y µurµustl is to disseminate Information. 
The~0 dalo ere based upon a tote.I of 181 respondents. 

Percentage Responding Yes 

20 30 40 50 60 70 80 
I i : 
I 

' 
I : ' ' 

' I I ' I 

' I ' ' 
I ' : 

: 
I ' : 

' ' ' 
' I 
' ' ' I : ' I 

' : I I I 

' I 
I ; ; 

I ' ' ' ' ' ' I 
' 

I 

I ' ' 
I : I 

I 

' 
I 

' ' 
' 

I 

' : ' ' ' ' I : ' ' ' ' I 
' I 

' I 

I I 
I 
I 

' I 

' ' ' ' ' 
' 

I 

' ' ' ' ' ' ' ' ' I 

' 

I 

' ' I 
I 

' 

' ' ' ' 
' ' 

I 

: 
I 

' ' 
' I 
I 

' I 
' ' ' I 
' 

Figure 3-6. Use of Selected Information Sources: All Researchers 
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The information sources used least often by both groups of Wind Researchers were: 

• Solar Energy Industries Association (SEIA), 

• SSIE, 

• Technical Information Center (TIC), and 

• Some other state or local government office or publications. 

The other information sources mentioned least often by DOE-Funded Wind Researchers 
were: 

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

• Regional Solar Energy Centers (RSECs). 

The other information source mentioned least often by Non-DOE-Funded Wind Research
ers was the International Solar Energy Society (ISES)." 

The low frequency. of use of SSIE and TIC by both groups was a bit surprising, considering 
that one of the categories of information of most use to these groups was "research in 
progress." It appeared that both groups might have inadequate access to sources for 
research-in-progress information. However, none had mentioned (see Section 3.2.2) 
research-in-progress information as information they were unable to get. The low use of 
RSECs was typical of Researchers generally and probably ·reflected the orientation of the 
RSECs toward commercialization. The low use of SEIA (also _commercially oriented) 

· appeared to be compensated for by relatively high use of AWEA. 

3.3.2 Membership in Solar-Interested Organizations 

Eight of the 10 DOE-Funded Wind Researchers interviewed were members of a profes
sional, technical, or other organization with an interest in solar energy. These organiza
tions (and the number of times mentioned) included: 

• American Astronautical Society, 

• American Helicopter Society, 

• American Institute of Aeronautics and Astronautics (AIAA)(2), 

• American Meteorological Society (AMS), 

• American Physical Society, 

• American Society of Mechanical Engineers (2), 

• AWEA (4), 

• Institute of Electrical and Electronics Engineers (IEEE), and 

• ISES 

Seven of the 8 Non-DOE-Funded Wind Researchers belonged to such an organization. 
The organizations were: 

• AIAA (2),. 

• AMS (2), 
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• American Society for Testing and Materials (I), 

• American Society of Agricultural Engineers (2), 

• IEEE, and 

• Society for the Advancement of Education. 

Note that although none of this group mentioned belonging to AWEA, half of them did 
obtain wind information from this source. Professional societies only were included in 
those organizations mentioned by the Non-DOE-Funded group, whereas both professional 
societies and solar organizations were mentioned by the DOE-Funded group. The A WEA 
and AMS were the most popular with Wind Researchers. 

3.3.3 Expamre to Publications on Solar Energy 

During the past 6 months, all 10 DOE-Funded Wind Researchers had, read publications 
which included information on wind energy. The publications they could specify (and the 
number of times mentioned) included: 

• . Aerodynamics Industry publications, 

• AWEA publications (2), 

• DOE publications (3), 

. • Mechanical Engineering News, 

• Popular Science (2), 

• Proceedings of the Wind Innovative Conference (Colorado Springs), 

• Solar Energy Research Institute (SERI) publications, 

• U.S. Distributions (TIC), 

• Wind Energy Report, 

• Wind Engineering, 

• Windletter (AWEA Newsletter) (3), and 

• Wind Power Digest (2). 

Seven of the 8 Non-DOE-Funded Researchers had read such publications, including: 

• Battelle Labs reports, 

• Journal of Applied Meteorology, 

•. Juumal of Energy, 

• National Aeronautics and Space Administration (NASA) reports, 

• Sandia Labs reports, 

• Solar Engineering, and 

• Trade press. 
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3.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just wind or 
solar energy) -in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Two in each 
group of Wind Researchers had used computer terminals. None of the DOE-Funded Wind 
Researchers and only 2 of the Non-DOE-Funded Wind Researchers had used COM. How
ever, in each of the two groups, 5 respondents had used microforms (50% of DOE-Funded 
Wind Researchers and 63% of Non-DOE-Funded Wind Researchers). While their use of 
computer terminals was lower than that of. All Researchers (4 of the 18, 22% of Total 
Wind Researchers; 62 of the 181, 34% of All Researchers), their use of microf orms other 
than COM was higher (IO of the 18, 56%) than that of All Researchers (72 of the 181, 
40%). 

3.4 SUMMARY AND COMMENTS 

Two types of wind researchers were studied: DOE-funded researchers.and non-DOE
funded researchers. Both groups of Wind Researchers were employed by similar institu
tions: universities, research laboratories, and federal agencies. In addition, some DOE
Funded Wind Resear~hers were also working for private research and consulting firms. 
Educati.onal levels were comparable to those of All Researchers interviewed in this 
study. The DOE-Funded group were somewhat more likely to be involved in impact stud
ies and guides, and t~e Non-DOE-Funded Wind Researchers in design and testing. Both 
groups wer_e interested in both large-and small-scale wind systems. 

Both groups gave high ratings to the utility of information on: 

• The state of the art in wind energy conversion systems, and 

• Wind energy research in progress, 

as did All Reaearchcm. 

The DOE-Funded group also found most useful: 
... 

• Climatolological data, 

• Expected major developments in wind energy during the next IO years, and 

• Calendars of wind energy systems conferences and programs. 

Non-DOE-Funded Wind Researchers were more interested in information on: 

• Costs and performance of wind energy systems, 

• Costs of installing and. operating a wind energy system compared to a conven
tional system, 

• Lists of sources for information on wind energy systems, and 

• Manual methods for sizing and predicting performance or costs of wind energy 
conversion systems. 

Thus, the Non-DOE-Funded group, more involved with specific systems, was a,fso more 
concerned with cost and design. The DOE-Funded group, more involved with fe~sibility, 
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impact, or assessment types of studies, stressed wind resource information and expected 
developments. Both groups felt that there was considerable usefulness in knowing about 
additional sources of information and in the exchange of ideas. 

Least useful to both groups were "a nontechnical description," "lists of local lenders, 
insurers," and "marketing statistics." In addition, the DOE-:-Funded Wind Researchers 
found relatively little usefulness in knowing about "educational institutions" or "system 
diagrams." The Non-DOE-Funded group was not interested in "solar energy 
programs ••• outside the United States," "local building codes," or "tax credits." 

The most popular sources of information for Wind Researchers were the same as those 
identified by All Researchers: "periodicals," "workshops, conferences~ or training ses
sions," and "an organizational or a local library." DOE-Funded Wind Researchers were 
also likely to use AWEA and DOE, while the Non-DOE-Funded Wind Researchers were 
likely to use GPO, NTIS, and utility companies~ 

Professional/technical organizations were prominent among those providing solar infor
mation to both groups. Only DOE-Funded Wind Researchers also mentioned solar organ
izations. This group also mentioned acquiring wind information from wind-specific publi
cations, while both groups used professional association publications and reports 
conducted by national laboratories. 
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SECTION 4.0 

WIND ENERGY CONVERSION SYSTEM MANUFACTURER REPRESENTATIVES 

4.1 DESCRIPTION OF RESPONDENTS ... 

4.1.1 Description of Sample 

This section describes the results of a telephone study to determine the needs of repre
sentatives of manufacturers of wind systems and components for information on wind 
energy. Nine representatives of Wind Manufacturers were interviewed. 

The sample frame. for Wind Manufacturer Representatives was constructed from six 
sources. Manufacturers were obtained from the Solar Energy Information Data Bank 
(SEIDB) Manufacturers Data Base [8] which included manufacturers of wind energy con
version equipment (electrical systems, mechanical systems, and systems components). 
The Wind Power Digest "1979 Access Catalog'' [9] was another source of manufacturers, 
listing manufacturers of wind systems and towers. Names for manufacturers were also 
obtained from the "Access Catalog Update" [9] and "A Guide to Commercially Available 
Wind Machines" [IO]. The Massachusetts Institute of Technology Research Establishment 
(MITRE) "Solar Energy Technical Information Dissemination Program. Reference Direc
tory: Wind Energy Conversion" [11] listed manufacturers/distributors. The "WTG Manu
facturer Visits" list [12] was reviewed; however, none of these manufacturers had contact 
people listed. The book, Harnessing the Wind for Home Energy [13], listed manufacturers 
under the title Manufacturers and Restorers. The manufacturers from these six sources 
were pooled. International manufacturers, duplications with manufacturers from other 
technologies, duplications with wind distributors, and entries with no contact riame listed 
were eliminated. After all adjustments were made, 9 interview candidates were ran
domly selected from a sample frame of 45 Wind Manufacturer Representatives. 

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 the company they worked for really was a wind sys
tem or component manufacturer and that they would be needing information on wind 
energy 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 4-1. 

Comparisons. For additional ir~ight into the information needs and the information 
habits of these representatives of Wind Manufacturers, results from this group are com
pared to the results from representatives of All Manufacturers interviewed in this 
study. In performing any statistical comparisons, the totals for Wind Manufacturers have 
been subtracted from the totals for All Manufacturers. The data for Wind Manufacturers 
and for All Manufacturers can be found in Appendix F. 
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Table 4-1. COMPLETION OF INTERVIEWS: WIND MANUFACTURER REP
RESENT ATIVES 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 

attempts or before interviews were completed 

Subtotal 

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

TOTAL 

Sample frame er6or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL · 
bcompleted interviews divided by Subtotal 

4.1.2 Current Status of Respondents 

Number of 
Candidates 

6 
3 
1 

4 

14 

3 

17 
....... ••••··--------

18 
64 

Role. Six of the 9 Wind Manufacturer Representatives were manufacturing complete 
wind systems, and 3 were manufacturing components only. Five of lhe 6 wind system 
manufacturers produced small wind turbine generator systems (2 specifically manufac
tured tri-blade machines) and 1 manufactured a large tri-blade wind turbine generator 
system. One of the wind system mant1ff.\r.t11rP.rs Rlsn manufactured utility 
interface/inverters, and 1 provided a wind analyst/consulting service. Of the 3 manufac
turers of wind components, 1 produced wind turbine blades; the second produced towers; 
and the third produced hygrometers, thermal radiation detectors, data acquisition sys
tems, instrumentation and measurement equipment, and anemometers. 

Involvement. Six of the 9 (67%) representatives of Wind. Manufacturers felt that they 
were "very involved" in wind energy. Two felt that they were "moderately involved" and 
1 "slightly involved." A statistical comparison. between Wind Manufacturers and All 
Manufacturers (77 of the 96 or 80% "very involved") showed no significant differences in 
degree involved. 

Inf ormedness •. Six .of the 9 (67%) representatives of Wind Manufacturers felt they were 
"very informed" on wind energy and 3 w~re "moderately informed." A statistical com
parison with All Manufacturers (72 of the.96 or 75% "very informed") showed no signifi
cant differences in degree inf arm ed. 

Need for Information. All respondents indicated they would need information on wind 
energy on the job during the next year. Four of the 9 (44%) represent~tives of Wind 
Manufacturers also expected to need information· on wind outside the job. .This did not 
differ significantly from All Manufacturer Representatives, in which 47 of the 96 (49%) 
were interested in information outside the job. 
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4.1.3 Background of Respondents 

· Three of the 9 representatives of Wind Manufacturers held bachelor's degrees, 1 held a 
master's degree, 1 a doctor.al degr.ee, 1 an associate degree, and 3 attended college but 
received no degree. These educational levels were similar to that of All Manufacturer 
Representatives. Various kinds of degrees were held by Wind Manufacturers; including 1 
each in mathematics, European history, photography, business administration, and engi
neering. · (The respondent with· an associate degree was not queried on degree field.) 
Four of the 5 respondents received their most recent degree within the past 12 years; the 

. other degree was received 38 years ago. · 

The length of experience in their current profession varied among the representatives of 
Wind Manufacturers, with 3 in their current profession for 2' or fewer years, 3 for 6-10 
·years, and 3 for over 10 years. Two of the respondents stated their current profession as 
managers, 2 were in design, and 2 in reseai'ch. One respondent was an aerospace engi
neer, 1 an expert in wind generators and support structures, and 1 was the company pres
ident and owner. 

4.2 INFORMATION NEEDS OF Rm;PONDENTS 

4.2.1 Technical Areas 
• .. 

Representatives of Wind Manufacturers were asked to choose those areas in which they 
were "particularly interested in obtaining information" from a list of selected technical 
areas of wind energy. All 9 were interested in "small scale wind systems," 8 -of the 9 
(89%) were interested in "towers," and 6 of the 9 (67%) in both "rotary equipment" and 
"electrical equipment." Areas generating the least interest included "medium/large
scale wind systems" and "control equipment" (5 of the 9 or 56%). 

One representative of a Wind Manufacturer volunteered that he/she was also interested 
in information on direct drive alternators. 

4.2.2 Types of Information 

Representatives of Wind Manufacturers were asked to name the information about wind 
energy that was important for them to obtain. Seven of the 9 Wind Manufacturers volun
teered one or more items of information which they considered important. Information 
items receiving 2 mentions each as important included national wind data and perfor
mance data (including at high speeds). Other items that received one mention each 
included information on: types of instrumentation,.blade materials, wind energy system 
designs from other countries, complete wind energy systems, blade design, load data on 
various structures, bibliographies on wind systems, data on demo,istration units, the 
capacity of direct drive alternators, a list of experts on wind systems, water depth by 
area all over the world, cost information on slow wind design turbines (designs for wind 
speeds of 7-9 miles per hour), wind energy grants, information on water purifying, loading 
information on wind energy systems, the harmonic modes and natural frequency modes of 
various structures, and "anything that deals with wind energy." 

Five representatives of Wind Manufacturers volunteered that there was information they 
needed but were unable to get. This included data on wind (2), the locations of slow wind 
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design turbines nationally, lists of companies "willing to devote their efforts to wind 
energy production techniques," and research data to learn from "past mistakes." 

Choice Between Specific Needs. A list <:>f 11 types of wind information products and 14 
types of wind information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"ve~ useful," "somewhat useful," or "not at all useful." The results are given in 
Fig. 4-1. For the purpose of comparison, the results for All Manufacturers (Fig. 4-2) are 
also included. 

Representatives of Wind Manufacturers selected site-specific information categories the 
most important as a class. The four top-rated information categories/products were: 

• Climatological data; 

• Standards,- specifications, or certification programs; 

• Tax credits, grants, or other economic incentives; and· 

• Expected major· developments during the next 10 years. 

Representatives of Wind Manufacturers_assigned the lowest relative ratings to: 

• Computer models for sizing and predicting performance or costs, 

• A bibliography of general readings, 

• A nontechnical description of how a particular system works, and 

• Lists of sources for information. 

Statisticai tests indicated all four of the top categories/products were rated significantly 
(P < 0.05) higher than were the four lowest-rated items. 

It should be noted that these iower-rated items are not necessarily of no worth to the 
Wind Manufacturers. For example, 4 of the 9 (4496) Wind Manufacturers thought infor-. 
mation on "lists of sources for information" was either "essential" or "very useful." Thus, 
these information categories/products could be useful to some Wind Manufacturers but 
were of a lower relative priority to the entire group. · 

Statistical tests were also used to determine whether the representatives of Wind Manu
facturers rated any of these information items significantly higher (or lower) than they 
were rated by representatives of All Manufacturers. 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 rat
ing" given by the other groups. The procedure for calc~ating the relative rating is 
described in Appendix E. The average overall rating was higher for Wind Manufacturers 
(2.74) than it was for All Manufacturers (2.51). 

A comparison of representatives of Wind Manufacturers to representatives of All Manu
facturers showed the wind group to be significantly (P < 0.05) more interested in "educa
tional institutions." 
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Question #8. I will ~ead a list of poteniial 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? · 

Rank Number of Responses Type of Information 
or Information Product• 

Average Usefulnel8••• 
Somtt-· Not 

Information Categories: 

Research 1ntormat1on Categ2!!!!.; 

The state of the art 

Research in progress 

Cosl Information Categories: 

Costs of installing arid operating 
a solar system compared to a 
conventional.system 

Costs and performance of 
systems 

Slte-S~ecltlc Information Categories: 

Local building codes or ulhtH 
regulation!; affocting siting or 
installation of systems 

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

~g lntormallon Categories: 
Marketing statistics and sales 
projec1ioris · 

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

Other Information Categories: 
Educational institutions and other 
organizations offering relat~d courses 
on system design or application 

Standards. specifications. or certifi
cation programs lor equiµrmmt 

Institutional, social. environ-
. mental. and legal aspects of 

system applications · 

ExpeCted major developments 
· during the next 10 years 
Solar system programs. research, 

industries. and markets outside 
the United States 

Tax credits, grants. or other 
economic incentives 

Information Products: 

Reference Information Pt'oducts: 

A bibliogr~phy of general readings 

A calendar of conferences and 
programs 

A list of soUrces for information 

A IISl 01 l~t.:111111.:al eAJ)l;'l (:5 

Lists of local lenders. insurers. 
builders. engineers. installers.' 
manufacturers.or .. distributor:; 

OescrlP-tlve Information Products: 
A non-technical description of how 

a paiticu~ar system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

!:!lt.!lgn Information Products: 

System.design handbooks. installation 
handbooks, ur rl:!ferem.:~ h::1lJl~=
Manual methods lor sizing and pre-

dicting the engineering performance 
or lile cycle costs ol systems 

Computer models for sizing and pre
dicling the engineering performance 
or life cycle costs ol systems, 

12 

8 

12 

8 

5 

8 

12 

2 

12 

4 

2 

23 

12 

22 

12 

8 

23 

12 

20 

20 

12 

25 

1.0 .. 1.5 2.0 ... 3.0 3.5 4.0 

,. 

;.,, 
' 

Enen-
U.I 
(4) 

2 

2 

2 

3 

3 

5 

3 

3 

3 

~-

2 

4 

3 

4 

2 

2 

2 

2 

0 

2 

Ver, 
useful 

(3) 

3 

4 

3 

2 

4 

3 

2 

2 

.~ 

3 

2 

3 

4 

3 

3 

4 

4 

3 

5 

4 

2 

what 
uselut 

(2) 

3 

2 

3 

3 

3 

4 

4 

2 

.3 

3 

3 

0 

6 

3 

4 

4 

2 

3 

3 

4 

4 

3 

• t:acn samp1e frame ol users waa qu111tiu11a!J uu inlo,ma1ion end inlormetion proelucis In 1ne con1ex1 ol 1hei1 apecilic tec:hnoloev. f'or exemplc, biomo,, ,omplo lramoc wore 

•tall 
usefut 

(1) 

0 

·1 

0 

0 

0 

0 

0 

3 

0 

2 

j 

Uked abour "a bibliography ul 911111;1111,I readings un LliUma66", "a celer.dar of ~pcoming biomaH conlerencila and program,", ale:.. , 
•• Rank-EaChinlormallon product was assigned a rank based on average usefulness. Thus.1he produc1 with the highesl average usefulness was assigned the rank ol "1": lhe product 

with the 1owes1 average usefulness would be ranked "25" where all i1ems were asked. II two or more inlorma1lon products were lied lor 2nd, they were bolh assigned a "2". The nexl 
hi!Jhlltl ran~.ino wu 1h111n assigned a"•:· · 

''' Average uselutness was ea1eu1a1ao Dy assigning 1ne respons11 on a t ·4 scalo ,,om a "4" 1or o,i.er11al" 10 a" I" lu1 "nut v1.11y u11ttlul". • 

Figure 4•1. Usefulness of Selected Information Items: Wind Manufacturer Representatives 
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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 lr'iformalion Rank Average Usefulneu••• Number of Responses ...... 
or Information Producr ...... Ye,y .... ... UHlut ... ... 

1.0 1.5 2.0 2.5 ... ... ... (4) (3) 12) 

nformatlon Categories: ' ' : I 

I I 

·' I 

Research lnform@tlgn Cat1:g!!tl!!; ' ' I 

' 
The state of the art 6 23 34 26 

: : I : 
Research in progress 5 22 38 26 

' 
: ' ' ~ost Information Categ~ ' ' I 

I I ' Costs of installing and operating ' I ' ' a solar system compared to a 4 19, .43 23 
conventional system : I : : Costs and performance of 

3 19 44 26 
syslt:ms 

' ' 
!!!!;!~ific Information Categories: ' ' ' : I I nr.al huilrhng r.nc1es nr olher I ' I 

r~11htinnr ~unrlino citing nr 13 ?1 ,? 21 
installation of systems 

I : 
Climatological data such as wind. 8 28 28 20· 
weather. or amount of sunshine : : 

~g Information Categories: ' ' : 
' : 

Marketing statistics and sales : ' 22 30 34 projections 8 I 
I 

Information on how to market and ' ' ' 
sell systems including guidelines 17 I 22 17 33 I I 
on obtaining financial support 

I ' 
I 
I 

Other Information Categ!!!!!!: .. ' ' : : I 
Educational institutions and other ' ' 

I : organizations offering related courses ' 15 43 23 ' 8 
on system design or ~pplication I -' Standards_ specifications. or certifi- ' 29 28 31 2 cation programs for eQuipment 

' : Institutional. social. environ- : ' : 
' mental. and legal aspects of 22 ' 9 24 41 

system applications 
' ' Expected major developments ' 

during the next 10 years 
7 19 36 33 

~u1a1 sysum1 pruy,ams. tt:!'!tt:!'an .. h. 
: I 

industries. and markets outside 20 14' 25 . 34 
lhe United Sl~h~~ : : 

Tax credits. grants. or other 1 30 41 15 
economic incentive~ I 

Information Produots. ! : 
netc,<:,iu, 1otu1...-iotlo~, rrc..duata; i ; I ' 24 ' 5 14 52 

A bibliography of general readings ' 
A calendar of conferences and : : 10 33 36 18 programs ' : ' ' 
A list of sources for information 16 ' 10 37 34 

' ' 
A hst ot technical experts 19 11 30 36 
Lists of local tenders. insurers. : ' builders. engineers. installers. 10 19 J6 27 

manufacturers.or d1slnbul6rS 

' 
I 

DescrlP-;tive Information Products: ' ' ' 
A non-technical description of how ' 

25 ' 3 13 32 a particular system works 

A technical description ot how : ' ' 
a Particular svstem worM 11 13 45 25 

: : : I 

System.diagrams or schematics 14 ' 5 44, 39 
' ' ' ' 

~.!.lgn Information Products: ' ' : 
System design handbooks. installation 
handbooks, or reference tables 15 .. 9 40 33 
Manual m~thods for sizing and pre- : : i 

' dieting the engineering performance : 
or life cycle costs of systems 12 19 34 26 

Cumpute, modeb for 3ii:ing and pre- I i ' 29 dieting the en9ineering performance 21 ' ' 8 33 
' or life cycle costs of systems ' 

• Each sample frame ol users was ques1ioned on inlormation and information products in the contexl ot their specific technology. For example, biomass ,ample frames were 
asked about-a bibliography ol general readings on biomassN. -a calendar 01 upcoming biomass conferences and programs - • etc. 

Not 
at all 
uaetuJ 

(1) 

10 

9 

8 

6 

111 

19 

9 

· 23 

30 

8 

21 

8 

23 

9 

24 

16 

14 

19 

11 

20 

12 

7 

14 

16 

25 

• · Rank-Eachinlormation producl was aSSigned a rank based on average uselutness. Thus. the producl with the highesl average uselulness was assigned the ran1!. 01-1-; the product 
wilh lhe towesl average usefulness would be ranked ""25- where an i1ems were asked. 11 lwO or more information products were tied tor 2nd. lhev were both assigned a '"2N. The next 
highest ranking was 1hen assigned a -4:-

• • • Average usefulness was calculaled by assigning lhe res~seson a 1-t scale from a -c-10, -essentiai- to a -1-1or-no1 very uselur. 

Figure 4-2. Usefuh1ess of Selected Information Items: All Manufacturer Representatives 
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4.3 ACQUISfflON OF INFORMATION BY RESPONDENTS 

4.3.l Use of Selected Information Sources 

Representatives of Wind Manufacturers were .asked which of 19 different potential 
sources of solar information they had used in the past few years. For this question the 
respondents were not asked if they had obtained information on wind energy, 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 rnost familiar to 
the respondents. The results are shown in Fig. 4-3. For the purpose of comparison, the 
results for All Manufacturers (Fig. 4-4) are also included. 

The information sources mentioned most often by representatives of Wind Manufacturers 
were: 

• Periodicals, newspapers, or magazines; 

• Workshops, .conferences, or training sessions; 

• An installer, builder, designer, or manufacturer; 

• Private solar energy or environmental organizations; 

• The Government Printing Office (GPO); 

• Directly from the U.S. Department of Energy (DOE); and 

• Some other state or local government office or publications. 

The information sources.mentioned least often by representatives of Wind Manufacturers 
were: 

• . Solar Energy Industries Association (SEIA), 

• A commercial data base, 

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

• International Solar Energy Society (ISES), 

• National Technical Information Service (NTIS), 

• Technical Information Center (TIC), 

• Regional Solar Energy Centers (RSECs), and 

• A public utility company. 

Representatives of All Manufacturers also appeared to rely more frequently on "period
icals," professional contacts (''an installer" and "workshops"), GPO, and DOE. 

4.3.2 Membership in Solar-Interested Organizations 

Five of the 9 representatives of Wind Manufacturers interviewed were members of a pro
f essionaI, technical, or other organization with an interest in solar energy. These organi
zations (and the number of times mentioned) included: 
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Question #11. In the past few years, have you obtained 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 

Public Media: : 
I 
I 

Radio or TV Not Asked ' I 
' I I 

Periodicals, newspapers or magazines 
I ' ' I I I 

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

' I. ' 
Private solar energy or environmental organizations 

' 
The local_ chapter or national headquarters.of International I I I 

' ' 
Solar Energy Society (ISES). including their publications 

I : 
The local chapter or national headquarters of Solar Energy ' I 

I I 
Industries Association (SEIA). including their publications I ' : I 

Contacts witn t>roiesstonais: I I 

I 
I ' : 

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

Workshops, conferences or training sessions 
I 

I I ' 
Information Services•: 

I ' ' ' ' ' I 
' ' I ' ' 

Your organizational library or a local library ' ' 
I I 

I I 

I I I 

A commercial data base: for example, Lockheed. SOC, BAS I ' 
I 

' ' I I 

' I 

Smithsonian Science Information Exchange (SSIE) Not Asked I ' ' ' I I I 

' 
I 

A Federal library or information center: for example, the National I 

Agricultural library or the Environmental Data System : 
I : 

The Government Printing Office (GPO) 
I ' ' National Technical Information Service (NTIS) ; 
I I 

Technical Information Center at Oak Ridge (TIC) I 
I 

I 
: 

Government Solar-Involved Organizations ' : 
I 

' 
I 

' I 

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

I ' National Sola'r Heating & Cooling Information Cente, I ' I 

' ' : I 

Regional Solar Energy Centers ' ' I ,. 
I 

Stale Energy or Solar Offices 
' 

0 ' : 
ther: I I 

I 

' ' 
publication 

-- -- ' Some other state or local government office or 

' ' 
A public utility company 

I 

I ' Sources for this soecific samole frame"; : I 

I I 
I ' 

American Wind Energy Association 
I 

I I I 

I ' I 
I I 

' I I 

' I I 

' ' I ' : 
I ' : I 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable lo their technology. For example, the 
manufacturers of biomass conversion equipment were also asked ii they have obtained any type of solar information from: "lhe local or 
national office of the U.S. Department of Agriculture. including Extension and Foreslry:' · 
These dala are based upon a lolal of 9 respondenls. 

Figure 4-3. Use of Selected Information Sources: Wind Manufacturer Representatives 
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Question #11. In the past l~w years, have you obtained any type of solar information from any of the following sources? 

Information Source!l 

0 10 

Pu_blic Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The locat·chapter or national headquarters of International 
Solar Energy Society (ISES). including their publicationR 

The local chapter'or national headquarters of Solar Energy 
lnuust,-ies 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 or a local library 

A commercial data base: for example, Lockheed. SDC. BAS 

Smithsonian Science lnform~tion Fxch~ngP. (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 (NTIS) 

Technical Information Center at Oak Ridge (TIC0

) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Centeo 

Regional Solar_~nergy Centers 

State Energy or Solar Offices 

0 ther: 

. Some other state or local government ofiice or publication 

A public utility company 

Services and centers whose primary p1.1r11nRe is to disseminate information. 
'These data are based upon a total of 96 respondents. 

20 

Percentage Responding Yes·· 

30 40 50 60 70 80 
I 

: 
I 
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' I ' 
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I ' I ' 
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I ' ' 

' I ' ' ' : 
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' ' 
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Figure 4-4. Use of Selected Information Sources: All Manufacturer Representatives 
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• American Wind Energy Assoication (AWEA) (5), 

• Lehigh Valley (Pennsylvania) Solar Energy Association, and 

• Michigan Solar Society. 

One respondent also mentioned membership in the "Hydrogen Society," an organization 
that could not be verified by the authors. '· 

4.3.3 Expa;ure to Publications on Solar Energy 

During the past 6 months, all 9 representatives of Wind Manufacturers had read publica
tions which included information on wind energy. The publication!3 they could specify 
(and the number of times mentioned) included: 

• Alternative Sources of Energy, 

• Mother Earth News, 

• National Aeronautics and Space Administration (NASA) reports, 

• Wind Power and Other Energy Options (book by David Inglis), 

• Wind Power Digest (3), and 

• Wind Technology Journal (2).-

Single mentions were also received for some publications that could not be verified by 
the authors. These. included "American Energy Association publications," "Wind and 
Energy Digest," and "federal reports." 

4.3.4 Use of Special Aquisition Methods 

The respondents were asked whether they had obtained any information (not just wind 
energy or solar energy) in the past year by computer terminal, by. Computer. Output 
Microform (COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). 
Few Wind Manufacturers appeared accustomed to using these special acquisition 
methods, a trait common to manufacturers in all technologies surveyed. In the past year, 
only 2 of the 9 (22%) Wind Manufacturers had used a computer terminal, none had used 
COM, and only 1 (11 %) had used other microform. 

· 4.4 SUMMARY AND COMMENTS 

'Nine representatives ot' Wind Manufacturers were interviewed. Six of the nine manufac
tured complete wind systems, and three manufactured components only. Their level of 
involvement, degree of inf ormedness, and educational level was typical of manufacturers 
interviewed in this study. All nine Manufacturers were interested in "small-scale win·d 
systems." Five of 'the nine (56%) respondents were also interested in "medium/largt:?
scale wind systems." 

Representatives of Wind Manufacturers gave the highest priority to receiving informa
tion on: 
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• Climatological data; 

• Standards, specifications, or certification programs for wind systems; 

• Tax credits, grants, or other economic incentives for wind systems; and 

• _Expected major developments in wind energy during the next 10 years. 

They gave low ratings to "computer models," "a bibliography," "a nontechnical descrip
tion" and "lists of sources." 

· In order of priority, Wind Manufacturers did not appear to value cost and research infor
mation as highly as All Manufacturers. Instead, this group appears to more highly value 
site-specific information and information necessary for applying the technology (i.e.; 
"standards" and "tax credits"). These results are consistent with their greater preference 
for small wind systems. 

The most popular sources of information identified by Wind Manufacturers were the same . 
as those for All Manufacturers: . "periodicals," "workshops, conferences, or training ses
sions," ''an installer, builder," and federally funded sources. Only two were members of a 
solar energy association. 
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SEC110N 5.0 

WIND ENERGY CONVERSION SYSTEM DISTRIBUTORS 

. . 

5.1 DESCRIPTION OF RFSPONDENTS 

5.1.l Descriptim of Sample 

This section describes the results of a telephone study to determine the needs of distrib
utors of wind energy conversion systems or componen~ for information on wind energy. 
Nine. Wind Distributors we"e interviewed. 

The sample frame for Wind Distributors was constructed from wind machine dealer/dis
tributor companies listed in the source, "A Guide to Commercially Available Wind 
Machines" [10]. Companies without a contact name were eliminated. Duplicates with 
Wind Manufacturers were also eliminated. After all adjustments were made, the 9 inter
view candidates were randomly selected from a sample frame of 31 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 really were distributors of wind energy conver
sion systems and components and that they would be needing information on wind en·ergy 
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 s_uch a referral was made, a call was then made to this 
new candidate; if no intraorganizational ref errai was made, a new candidate was ran
domly selected from the sample ·frame. The results of this process may be seen in 
Table 5-1. · 

./ Table 5-1. COMPLETIOff OF INTERVIEWS: WIND DISTRIBUTORS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 

attempts or before interviews were completed 

Subtotal 

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

TOTAL 

Sample frame err,or ratea (Percent) 
Completion rate (Percent) 

~Invalid candidates divided by TOTAL 
Completed interviews divided by Subtotal 47 

Number of 
Candidates· 

6 
3 
1 

10 

20 

5 

25 

20 
45 
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Comparisons. For additional insight into the information needs and the information 
habits of these Wind Distributors, results from this group are compared to the results 
from SHAC Distributors (distributors of active solar heating . and cooling systems and 
components). The data for Wind Distributors and for SHAC Distributors can be found in 
Appendix F. 

5.L.2 Current Status of Respondents 

Role. Eight of the 9 Wind Distributors were involved in the distribution of wind energy 
conversion systems; one was looking at the marketing and retailing of wind systems. One 
helped write a book for the U.S. Department of Energy (DOE) and served on the stan
dards committee for wind energy. Other wind energy related activities specifically men
tioned included: manufacturing (2), designing a prototype of a gyromill, and rebuilding 
sy~tems. 

Involvement. Slightly more Wind Distributors (7 of the 9 or 78%) said that they were 
"very involved" in wind energy than SHAC Distributors (4 of the 9 or 44%) were in their 
technology. 

Informedness. Five of the 9 (56%} Wind Distributors considered themselves "very 
informed," compared to 7 of the 9 (78%) SHAC Distributors. · 

Need for Information. All respondents indicated they would need information on wind 
energy conversion systems on the job during the next year. Only 2 of the 9 (22%) Wind 
Distributors, however, expected to need information on wind outside the job. This was 
similar to the results for SHAC Distributors, where all 9 indicated they would need 
information on their own technology on the job and 3 of the 9 (33%) outside the job. 

5.1.3 BackgrotBld of Respondents 

Tl}ree of the 9 Wind Distributors held a bachelor's degree, 4 held master's degrees, 1 held 
an associate degree, and 1 had no degree. Three had received degrees in engineering, 3 
in administration, and the other 2 in mechanics and education. SHAC Distributors also 
had a mix of business and engineering degrees; however, none had received advanced 
degrees (beyond bachelor's) of any kind •. Years in which Wind Distributors received their 
most recent degree varied, with one receiving his/her most recent degree 31 years ago, 1 
from 20-25 years ago, 3 from 10-20 years ago, and 2 within the past 10 years. Years in 
which SHAC Distributors received their degrees also varied. 

Only 1 had been in his/her current profession for 2 or fewer years, 4 for 3-5 years, and 4 
for over 10 years; their levels of experience were similar to those of SHAC Distribu
tors. Types of current professions mentioned included: manager (2), "evaluator," 
salesman/repairman, distributor, ··manufacturer, designer, engineer, and small business 
owner. 
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5.2 INFORMATION NEEDS OF RESPONDENTS 

5.2.l Technical Areas 

Wind Distributors were asked to choose those areas in which they were "particularly 
interested in obtaining information" from a list of selected technical areas of wind 
energy. They seemed to be somewhat more interested in "electrical equipment" (8 of the 
9), "small-scale wind systems" (7 of the 9), "towers" (7 of the 9), and "control equipment" 
(7 of' the 9) than in "rotary equipment" (6 of the 9) and "medium/larg~scale wind sys
tems" (5 of the 9). 

One of the Wind Distributors volunteered that he/she was also interested in information 
on fuel conversion and passive systems. 

5.2.2 Types of Information 

Wind Distributors were asked to name the information about wind energy that was impor
tant for them to obtain. Six of the 9 Wind Distributors volunteered one or more items of 
information which they considered important. All 6 respondents mentioned different 
types of information items. Topics mentioned included. information on: complete wind 
energy conversion systems, vertical and horizontal axis wind turbines, wind components, 
economic data on wind systems, performance data, standards for testing metals for wind 
turbines, new product releases, marketing information, applications data, an evaluation 
of wind resources, current information on breakthroughs on w;nd energy, methods for 
producing hydrogen via wind energy, and data on the government-sponsored prototypes in 
the MOD-series. ' 

Six of the 9 Wind Distributors volunteered that they needed but were unable to get 
information on wind energy. Three of the 6 respondents mentioned climatological data 
or wind maps. Other topics receiving one mention included: more information on the 
MOD-series government-sponsored large-scale prototypes, lists of equipment suppliers, 
and marketing information on how competitors handling similar-sized windmills or gyr<>-: 
mills are doing. 

Choice Between Specific Needs. A list of 11 types of wind information products and 14 
types of wind information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat .useful,". or "not at all useful." The results are given, in 
Fig. 5-1. For the purpose of comparison, the results for SHAC Distributors (Fig. 5-2) are 
also included. 

Wind Distributors tended to assign the marketing information category high ratings as a 
class. The seven top-rated information categories/products were: 

• Standards, specifications, or certification programs; 

• Tax credits, grants, or other economic incentives; 

• Marketing statistics and sales projections; 

• How to market and sell solar systems; 

• Local building codes or other regulations; 
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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? 

TyrP. nl Information Rank Average Usefulness••• Number of Responses 

or lnlormalion Product• 

Information Categor_les: 

Research Information Categ~ 

The state of the art 

Research in progress. 

Costs of installing and operating 
a solar system compared to a 
conventional.system 

Costs and performance of 
system3 

Slte-SP-:ecltlc Information Categories: 

Local bvildin~ codes or other 
re,;;u1l;ttinns aflr.r.tino s1tim1 Qf 
installation of systems 

r.nmatotogical data such as wind. 
weather. or amount of sunshine 

~g Information Categories: 
Marketing statistics and sales 
projections 

lnlorma1ion on how 10 market and 
sell systems including guidelines 
on ot,taining financial ~uµµ01 t 

Other 1r\tormat1on.CatHyorles: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards: spec,hcations. or certili
cat1on programs tor equipment 

lnst1tut1onal. social. environ· 
mental. and legal aspects of \ 
system applications 

Expected major developments 
during the next 10 years 

Solar ::,y5tem programs. research. 
industries. and markets outside 
lilt: United States 

Tax credits. grants. or other 
economic 1l'ICerit1ves 

lnfgrmatior> Prflrlur.ts: 

Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
prog·rams 

A !1st of sources for information 

A 11st ut tec.11n1ca1 experts 

Lists of local 1en<lers. insurt!rs. 
t:ulilrlPrs. P.nQineers. inst~llers. 
manu1ac11.1rers,or cJistril.Julurs 

OescriQtlve Information Products: 
A n6ri-t~cnn1c:a1 uest:riptiuu ul 1,uw 

a particular system works 

A technical description ot how 
a particular system works 

System diag,ams or schematics 

12,.!)gn.Jnformall!!n Preducta: 

System design handbooks. installation 
handbooks, or reference tables 
Manual melhods tor s1ling and pre~ 

dieting the engineering performance 
or life cycle costs ol systems 

Computer n,f,'lr,tP,lf. fnr si1.ing And pre-
dieting the engineering performance 
or life cycle costs of systems 

8 

6 

11 

fi 

4 

8 

3 

4 

24 

18 

21 

13 

20 

21 

13 
21 

8 

24 

18 

17 

11 

15 

15 

1.0 

E11en• 
Hal 
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2 

4 

3 

4 

3 
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3 
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0 

1· 

2 

i 

.. .., 
uaelul 

(3) 

3 

3 

4 

5 

2 

2 

3 

4 

2 

3 

u 

2 

3 

2 

4 

,3 

6 

3 

3 

3 

4 

2 

Snme-
whet 
uaeful 

(2) 

2 

2 

3 

6 

6 

4 

4 

2 

2 

3 

4 

J 

' !::~S:::U1t .. ~~:~i~-~:=~~ ~=:~:~::~i~~!n~~';:::~:~~~~~~~~:~~:, ~:d:~:~~~::~:::1:~~f~r::!~ss:~i~~0:,::,~~~1~ .. For e•ample, biomass sample Ira mes were 

Not 
a1a11 
ulelul 

(1) 

2 

2 

2 

2 

2 

2 

3 

2 

2 

4 

3 

2 

2 

2 

•• Rank-Eachinlormalion prOducl was assigned a rank based on average usefulness. Thus. the produc1 with the highesl average usefulness was assigned the rank ol "1 .. ; Iha produc1 
with the lowes1 average usefulness would be ranked "25" where au items were asked. II two or more information products were tied lor 2nd, !hay were bolh assigned a "2'°, The neal 
higheSI ranking was then assigned a .. 4:' • 

••• Average usefulness was calculaled by assigning Iha responses on a 1·4 scale from a .. 4" lor "essenlia1 .. 10 a .. 1 .. lor .. not very useful ... 

Figure 5-1. Usefulness of Selected Information Items: Wind Distributors 
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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 Information Rank Average Usefulness••• Number of Responses 

or Information Product• 

Information Categories: 

Research Information Ceteg2!'.!!!; 

The state of the art 

Research in pr.ogress 

Cosl lnlormation Categories: 

Costs of installing and operating 
a solar system Compared to a 
conventional system 

Costs and performance ·of 
Systems· 

Sile·SP-ecltlc,lntormatlon Categories: 
Locafbuilding codes or other 
re!)l•lalions affecting siting or 
installation of systems 

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

Marketing Information Categories:. 
Marketing statislics and sates 
projcction:i 

Information on how to market and 

19 

18 

5 

9 

13 

21 • 

sell systems including guidelines 13 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 1 3 
on system design or application 

Standards, specificatioiis. or certifi
cation programs for equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

. Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for information 

A list 01 technical experts 
Ll:Jt!$ ot local lcndC.i'), in!urcr5;, 

builders. engineers. installers. 
manufacturers.or distributors 

DescrlP-:tlVe Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

Q!1,.!,lgn 1.ntormatlon Products: 

System design handbooks. installation 
handbooks, or reference tables 
Manual 'mothodo for ci2ing and pro• 

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre-
dicling the engineering performance 
or life cycle costs ot systems 

9 
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25 

21 
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• Each sample trame ol users was Ques1ioned on information and Information produc1s in lhecontelCI of their specillc technology. For example. biomass sample tramos were 
asked about "a bibliographyol general readings on biomass", "a calendar ot upc:omir,g biom11111 conlarenr:fl11 Anrt l"tt:i0'"m'", otc, 
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•• 'Rank-Eachintormalion product was assigned a rank based on average usefulness. Thus, the producl wilh lhe highest average usefulness was assigned the rank ot "1": Iha product 
wilh the lowest average uselulness would be ranked '"25" where au ilems were asked. II two or more inlormalion products were lied tor 2nd, they were both assigned a M2". The ne11 
highe,sl ranking was then assigned a "4:' 

'' •• Average uselulness was calculated by assl9nin91he responses on a 1-4 scale lr9m • "4" for "t11enliil" tn a "1" lcu "nnl vftry 111111hd" 

Figure 5-2. Usefulness of Selected Information Items: Active Solar Heating and 
Cooling Distributors 
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• Research in progress; and 

• Costs and performance of systems. 

Wind Distributors assigned the lowest relative ratings to: 

• Educational institutions and other organizations offering courses, 

• A nontechnical description of how a particular system works, 

• Expected major developments during the next 10 years, 

• Calendars of conferences and programs, 

• Lists of technical experts, and 

• A bibliography of general readings. 

Statistical tests indicated all seven top categories/products were rated significantly 
(P < 0.05) higher than were the five lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
Wind Distributors. For example, 3 of the 9 (33%) thought "a list of technical experts" 
was "very useful." Thus, these information categories/products could be useful to some 
Wind Distributors but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the Wind Distributors rated any of 
these information items significantly higher (or lower) than they were rated by the SHAC 
Distributors. Some groups, however, tended to give higher scores in general than did 
other groups. To compensate for this effect, these statistical tests compared the "rela
tive rating" given by one group to the "relative rating" given by the other groups. The 
procedure for calculating the relative rating is described in Appendix E. The average 
overall rating Wind Distributors gave to all items was slightly lower (2.55) than it was for 
SHAC Distributors (2.62). 

Statistical tests indicated that, compared to SHAC DiStrlbutors, Wind Distributors rHt~u 
the need for information on "marketing statistics and sales projections" as significantly 
(P < 0.05) higher, and "educational institutions" and "expected major developments" as 
significantly lower. The data also indicated that the Wind Distributors gave higher rat
ings to "state of the art," "research in progress," "how to market," "standards," and inter
national programs. 

5.3 ACQUISmON OF INFORMATION BY RESPONDENTS 

5.3.l Use of Selected Information Sources 

Wind Distributors were asked which of 20 different potential sources of solar information 
they had used in the past few years. For this question the respondents were not asked if 
they had obtained information on wind energy, 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 the respondents. The 
results are shown in Fig. 5-3. For the purpose of comparison, the results for SHAC Dis
tributors (Fig. 5-4) are also included. 
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.Question. #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

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 ot lnternationaJ 
Solar Energy Socie.ty (I.SES). including their publications 

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

Contacts with Professionals: 

An inslaller. builder. designer or manufacturer of solar systems 

Workshops. conferences or trairiing·sessions 

0nformation Services•: 

Your organizational library or a local library 

A commercial data base; for example. Lockheed. SOC. BRS 

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) 

N11tional Te<.:llni<.:c1l lnfurrnc1liun Servi<.:e (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National S?lar Heating & Cooling Information Cente1 

Regional Solar Energy Centers 

State Energy or Solar Offices 

Other: 

Some other state or local government office or publication 

A public utility company 

Sources for this specific sample frame .. : 

Americar, Wind Energy Associatiori 

0 10 

Not Asked 

-

Services and centers-whose primary purpose is to disseminate intormRt1on 

Percentage Responding Yes 

20 30 40 50 60 70 80 90 100 
~ 
I 
; 

' 
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I 
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' I 
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' 
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' I 
' I 
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' I 

Some sample frames were questjoned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked it they ltave obtained any type of solar in.formation from: "the local or 
na.tional office of the U.S. Department of Ai:iriculture, includini:i Extension and Forestry:· 
Tl'"~" udld di,;, bd~l!ld upo11 e tote I of 9 re!pondcnt~. 

Figure 5-3. Use of Selected Information Sources: Wind Distributors 
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Question #11. In the past few years, have you obtained any type of solar information from an·y of the following_ sources? 

Information Sources 

0 10 

Public Media: -
Raoio or TV 

., 

Periodicals. news·papers 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 

Cont11oto with Pr11f11aaionola 1 

An installer. builder. designer or manufacturer of solar systems 
' 

Workshops. conferences or training· sessions 

lnlorniolion Services': 

Your ~rganizational library or a local.library 
I 

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

Smithsonian Sci.ence Information Exchange (SSIE) Not Asked 

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

The Government Printing Office (GPO) 

National I echn1cal lntormation Se'rvice (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

G • overnment Solar-Involved Organizations 

Directly lrom the U.S. Department of l;nerqy 

National Solar Heating & Cooling Information Cente, 

Regional Solar Energy Centers 
~--

State Energy or Solar Offices 

u ther: 

Some other slate or local government ottice or publication 

A public utility company 

Services and centers whose primary purpose is to disseminate information. 
These data are based upon a total of 9 respondents. 

I 
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Figure 5-4. Use of Selected Information Sources: Active Solar Heating and 
Cooling Distributors 
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The information sources mentioned most often by Wind Distributors were: · 

• Periodicals, newspapers, or magazines; 

• An installer, builder, designer, or manufacturer; 

• The Government Printing Office (GPO); 

• American Wind Energy Association (AWEA); 

• Private solar energy or environmental organizations; 

• Workshops, conferences, or training sessions; and 

• Directly from DOE. 

The information sources mentioned least often by Wind Distributors were: 

• Technical Information Center (TIC), 

• Solar Energy Industries Association (SEIA), "\ 

• A commercial data base, and 

• Regional Solar Energy Centers (RSECs). 

In comparing the information sources used by Wind Distributors to SHAC Distributors, no 
statistically significant differences were found. 

5.3.2 Membership in Solar-Interested Organizations 

Six of the 9 Wind Distributors interviewed were members of a professional, technical, or 
other organization with an interest in solar energy. All 6 were members of the .AWEA, 
and l was also a member of the International Solar Energy Society (ISES). Single men~ 
tions were also made for several organizations that the authors could not verify. These 
included "Midwest Energy Alternatives" and "Renewable Energy Association." 

5.3.3 Expmure to Publications on Solar Energy 

During .the past 6 months, all 9 Wind Distributors had read publications which included 
information on wind energy. The publications they could specify (and the number of 
times mentioned) included: 

• Alternative Sources of Energy, 

• ASSE journal (American Society of Safety Engineers), 

• Laboratory Digest, 

• Mechanix Illustrated; 

• Mother Earth News, 

• Popular Science (2), 

• Wind Energy Report, 

• Windletter, 
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• Wind Power Digest (6), and 

• Wind Technology Journal. 

Also receiving single mentions were several publications that the authors could not ver
. ify. These included "Proceedings of Wind Energy Association" and "Wii;td and Energy 
Digest." 

5~3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information (not just wind or 
solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few Wind 
J)istributors appeared accustomed to· using these special acquisition methods, a trait also 
common to SHAC Distributors. In the past year, unly 2 of lilt! 9 (22%) had used a com
puter terminal, 1 (1196) had used COM, and 3 (33%) had used other microform. A cuiu
parison of Wind Distributors with SHAC Distributors showed no statistically significant 
differences in the proportion using computer terminals, COM, or other microform. 

5.4 SUMMARY AND COMMENTS 

Nine distributors were interviewed; eight were actively involved in the distribution of 
wind energy conversion systems and one was looking into the marketing and retailing of 
products of that nature. Involvement by Wind Distributors was found to be slightly 
higher than that of SHAC Distributors; however, their level of informedness was slightly 
lower. · 

Slightly more Wind Distributors were interested in the technical areas of electrical 
equipment, small-scale wind systems, towers, and control equipment than .in rotary 
equipment and medium/large-scale wind systems. 

Wind Distribut~rs gave the highest priority to receiving information on: 

• Standards, specifications, or certification programs for wind systems; 

• · Tax credits, grants, or other economic incentives for wind systems; 

• Marketing statistics and sales projections for wind energy conversion equipment; 

• How to market and sell wind energy conversion systems; 

• Local building codes or other regulations affecting wind energy conversion sys
tems; 

• Wind energy research in progess; and 

• Costs and performance of wind energy systems. 

They gave low ratings to "educational institutions," "a nontechnical description,". 
"expected major developments during the next 10 years,". "calendars," "lists of technical 
experts," and "a bibliography.". 
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In comparing Wind Distributors to SHAC Distributors, both groups placed "tax credits" as 
the number one priority. Wind Distributors also appeared to highly value marketing, cur
rent research, and site-specific information. SHAC Distributors, on the other hand, 
appeared to be somewhat more cost conscious, more in need of technical descriptions, 
and significantly (P < 0.05) more interested in "expected major developments during the 
next 10 years." 

Wind Distributors were familiar with a wide range of information sources. Similar to 
SHAC Distributors, they most often received solar information through "periodicals," 
professional contacts ("an installer" and "workshops"), and private solar energy organiza
tions. Other sources frequently used by the wind group include GPO, AWEA, and DOE. 
Wind Power Digest also served as an important information source. TIC was one of the 
least used sources. 
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SECTION 6.0 

WIND ENERGY CONVERSION SYSTEM ENGINEERS 

6~1 D~CRIPTION OP R~PONDENTS 

6.1.1 Description of Sample 

This section describes the results of two telephone studies to determine the needs of 
electric power engineers at utilities and of engineers working with wind systems for 
information on wind energy. Nine representatives of Wind Electric Power Engineers (the 
engineers at utilities) and 9 Wind Engineers were interviewed. 

The sample frame of Wind Electric Power Engineers was constructed by reviewing Who's 
Who In En ·neerin , (Electric Power Section) [14) and The Association of Energy Engi
neers AEE Directory o Energy Pro ess1onals, 1979-1980. [ls]. From Who's Who In 
Engineering, all electric power, engineers were selected who were associated with a util
ity but were not hydroelectric power engineers. From the AEE Directory, lists were 
drawn of engineers who mentioned any of the key words (cogeneration, electric genera
tion, or power) in the sections on expertise or job title, who were associated with a util
ity (or mentioned the word utility in the expertise section), or who mentioned wind in the 
expertise section. The majority of the engineers, however, did not specify an area of 
solar expertise. The engineers were divided into three groups (for wind, photovoltaics, 
and solar thermal electric power) at random. Duplicates with contacts for utilities in the 
technologies of photovoltaics (PY), solar thermal electric power, and solar heating and 
cooling were eliminated. After all adjustments were made, 9 interview candidates were 
randomly selected from the Wind Electric Power Engineers sample frame of 29 names. 

Wind Engineers were obtained from the 1979 Director of the American Section of the 
International Solar Energy Society (ISES; Wind Power Division 16 • Members rom this 
division who were listed as engineers were used. For each state, names were randomly 
selected to allow no more than 3 engineers per state. After these adjustments were 
made, 9 interview candidates were randomly selected from the Wind Engineers sample 
frame of 85 names. 

In the Wind Engineer group, 6 of the 9 engineers were members of ISES. Although the 
original sample frame of Wind Engineers was composed of ISES members, 3 non-ISES 
members were called due to referrals. · 

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 really were Wind Electric Power Engineers (or 
Wind Engineers), and that they would be needing information on wind energy 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 6-1. 
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Table 6-1. COMPLETION OF INTERVIEWS: WIND ELECTRIC POWER ENGINEERS 
AND ENGINEERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach c~didate 

withjn three attempts or before interviews 
were eompleterl 

Subtotal 

Contact attempted: invalid candidate 
{e.g., inappropriate field of interest, 
no telephone) 

TOTAL 

Sample frame er~or ratea {Percent) 
Completion rate (Percent) 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of Candidates 

Wind Electric 
Power Engineers 

4 ' 
5 
0 

9 

18 

6 

24 

25 
50 

\ 

Wind 
Engineers 

6 
3 
l 

0 

10 

3 

13 

19 
90 

Comparisons. For additional insight into the information needs and the information 
habits of these Wind Electric Power Engineers and Wind Engineers, results from these 
groups were · compared to each other and to the results both from All Electric Power 
Engineers and from All Engineers interyi.ewed in the study. All comparisons between 
Wind Electric Power Engineers and Wind Utility Representatives are made in Sec
tion 7 .0. All Electric Power Engineers consisted of 25 engineers who were interviewed 
on PV (9), solar thermal electric power (7), and wind (9) information needs. The respon
dents interviewed on PV and solar thermal electric power were selected from the same 
sources as those interviewed on wind energy. All Engineers included All Electric Power 
Engineers, plus eight other groups of engineers (interested in various solar technologies) 
for a total of 96 individual engineers studied. The list of all the groClps contained in All 
Engineers can be · 'found in Table F-2 of Appendix .1". The data can be found in 

. Appendix F. 

6.1.2 Current Stat~ of Respondents 

Role. All 9 Wind Electric Power Engineers studied were working for utility companies. 
Three of the 9 were trying to obtain funding from the U.S. Department of Energy (DOE); 
one of the 3 had DOE approval on 2 proposals for installing wind turbine generators dur
ing the summer of 1980, one had applied to DOE for demonstration of an "R-2," and l 
was reviewing the potential to apply for DOE money for more work on wind energy. Two 
mentioned that their utility companies consulted with the public on 'the types of systems 
available~ One of the utilities stated they encourage customers to put in wind energy 
systems, and one stated that they inform people about the problems -that might occur 

60 



S:~1111, ______________________ T..c.._R...o..-_7_49 

with backup with other utilities. Of the remaining 4 Wind Electric Power Engineers, one 
was "selling wind test installations" and monitoring systems to evaluate the energy out
put, one had wind projects under research and development, one was evaluating the cost 
effectiveness and effect of- wind systems on electric utilities, and one was reviewing 
what types of technologies on wind energy are available. 

Of the 9 Wind Engineers, 4 were working at universities, 4 worked for commercial enter
prises, and 1 worked for a state government correctional facility. Five were actively 
involved with wind systems; two of the 5 were using the systems for pumping water, one 
had developed a new type of system ("air foil on a long pole") to participate in interna
tional competition with other universities, one was testing the use of wind energy in rural 
homes and the amount of energy on a mountain, and one was building and writing propo
sals for funding wind turbines. The 4 Wind Engineers not actively involved with wind sys
tems were collecting and evaluating information on the technology; one specifically men
tioned a system for personal use and one for application to agriculture (e.g., crop drying 
and food processing). 

Involvement. The level of involvement was mixed for both Wind Electric Power Engi
neers and Wmd Engineers. Four of the 9 (44%) Wind Electric Power Engineers were "very 
involved," 1 was "moderately involved," and 4 were "slightly involved." Of the 9 Wind 
Engineers, 3 (33%) were "very involved," 3 were "moderately involved," and 3 were 
"slightly involved." Comparatively, the Wind Electric Power Engineers were significantly 
(P < 0.05) more involved (44% "very involved") than the electric power engineers inter
viewed for PV (0 "very involved") and for solar thermal power (1 of the 7 or 14% "very 
involved"). 

Informedness. Few Wind Electric Power Engineers felt they were well informed; two of 
the 9 (22%) in the wind electric power group felt they were "very informed," 5 were 
"rnoderately informed," and 2 were "slightly informed." This level of informedness did 
not significantly differ from the other electric power engineers studied for PV and solar 
thermal power. In the Wind Engineer group, 3 of the .9 (33%) stated they were "very 
informed," 3 were "moderately informed," and 3 were "slightly informed." 

Need for Information. All respondents indicated they would need information on wind 
energy either on the job and/or outside the job during the next year. All 9 Wind Electric 
Power Engineers indicated they would need information on wind energy on the job; how
ever, only 2 of the 9 (22%) needed information outside the job. In contrast, the Wind 
Engineers had 7 of the 9 (78%) interested on the job and 7 of 9 (78%) outside the job. The 
level of interest expressed by Wind Engineers was also higher than that expressed by 
engineers studied for any other technology. 

6.1.3 Background of Respondents 

Five of the 9 (56%) Wind Electric Power Engineers held a bachelor's degree, 3 held mas
ter's degrees, and 1 held an associate degree. Comparatively, the Wind Engineers 
appeared slightly more educated with 4 bachelor's degrees, 1 master's degree, and 3 doc
toral degrees (one had no degree). The kinds of degrees earned by both groups were simi
lar, with 7 of the 9 Wind Electric Power Engineers earning engineering degrees and 6 of 
the 8 degreed Wind Enginers earning engineering degrees. In the Wind Engineers group, 
the other 2 degrees were in economics and fluid mechanics; in the Wind Electric Power 
Engineers group the other 2 degrees were both MBAs. In the Wind Electric Power group, 
1 received his/her most recent degree over 30 years ago, 3 from 10-25 years ago, and 5 
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within the past 5-10 years. Similarly, in the Wind Engineers group, 2 received their most 
recent degree over 30 years ago, 1 from 20.-30 years ago, 1 from 10-20 years ago, and 4 
within the past 10 years. The educational level and date of degree for Total Wind Engi
neers did not appear to differ from All Engineers • 

. ·The number of years in their current profession was also similar for both groups of wind 
engineers. Of the Wind Electric Power Engineers, 1 had been in his/her current profes
sion'{or 2 years or less, 1 for 3-5 years, 3 for 6-10 years, and 4 for over 10 years. Of the 
Wind Engineers, 1 had been in his/her current profession for 2 years or less, 1 for 3-5 
years, 2 for 6-10 years, and 5 for over 10 years. These combinations in levels of experi
ence within the groups were similar to the experience levels of All Electric Power Engi
neers and All Engineers. The current professions of the Wind Electric Power Engineers 
included: engineers (6), specialist in energy management for industries, an analyst of 
energy management, and techniques and alternate fuel systems. One Electric Power 
Engineer stated he was a "knowledgeable person on alternate systems." The current pro
fessions of the Wind Engineers included: engineers (6), economist, researcher, and expert 
on wind energy. 

6.2 INFORMATION NEEDS OF RESPONDENTS 

6.2.1 Technic,,tl Areas 

Both groups of Wind Engineers were asked to choose those areas in which they were "parf 
ticularly interested in obtaining information" from a list of selected technical areas o 
wind· energy (see Table 6-2). All 9 Wind Electric Power Engine·ers were interested in 
"rotary equipment," "cont_rol equipment," and "electrical equipment," with only 5 of the 9 
interested in "small-scale wind systems" and "towers." In contrast, Wind Engineers were 
somewhat more interested in the reverse, with "small-scale wind systems" receiving the 
greatest interest (8 of the 9) and "rotary equipment"· and "towers" receiving the least 
interest (5 of the 9). 

Table 6-2. AREAS OF INTEREST: WIND ELECTRIC POWER 
. ENGINEERS AND WIND ENGINEERS 

Wind Electric Wind· 
Pow er Engineers Engineer·s 

Technical Areas of 
Interest No. Percent No. Percent 

Control Equipment 9 100 7 78 
Electrical Equipment 9 100 7 78 
Rotary Equipment 9 100 5 56 
Small-Scale Wind Systems 5 56 8 89 
Medium/Large~Scale Wind 

Systems 6 67 6 67 
Towers 5 56 5 56 
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One Wind Electric Power Engineer also was interested in information on battery storage 
and another was interested in airfoil design. · 

6.2.2 Types of Infcrmation 

Wind Electric Power Engineers were asked to name the information about wind energy 
that was important for them. to obtain. All 9 respondents volunteered one or mqre items 
of information which they considered important: the economics of wind energy conver
sion systems (3), equipment availability (2.), system availability (2), wind data (2), and 
electrical interface (2). Other topics receiving one mention each included: information 
on electrical interface with an existing grid, 100 kW systems for power production, relia
bility, technical perform~ce, operations and maintenance, case histories regarding 
applications, lists of companies involved in manufacturing and their installed costs, lists 
of distributo1·s, studies on systems which would require bulk orders of wind turbines, and 
environmental impact of wind systems. 

All 9 Wind Engineers also volunteered one or more items of information which they con
sidered important. Areas in which Wind Engineers agreed with Wind Electric Power 
Engineers included: information on electrical ·interfaces (3), wind data (2), and perfor
mance of wind systems ("how good wind turbines are for .generating electricity"). Other 
topics mentioned included: data on construction of a small (5 kW) system, propellers, 
wind vanes, cost projections, design information, energy conversion, state -of the art, new 
developments, applications for home appliances, different types of electrical hook-ups, 

· information on airfoil design (including the different types and best applications), and 
data on using a wind energy system connected ·to a generator for recharging batteries 
(primarily for providing energy for cars, homes, and home appliances). 

Two of the 9 (2296) Wind Electric Power Engineers and 4 of the 9 (44%) Wind Engineers 
studied, volunteered that there was information they needed but were unable to get. The 
topics included: site-specific data on wind frequency (2), wind generator performance in 
the past year, system design, and reliability and maintainability of wind turbines. 

Choice Between Specific Needs. A list of ~O types of wind energy information products 
and 14 wind energy information categories was read to each respondent. Each respon
dent described the usefulness of each particular item by assigning it a value of "essen
tial," "very useful," "somewhat useful," or "not at all useful." The results are given in 
Figs. 6-1 and 6-2. For the purpose of comparison, the results for All Electric Power 
Engineers (Fig. 6-3) and All Engineers (Fig. 6-4) are also included. 

The information categories/products wh~ch·rated the highest for both groups were: 

• Costs of installing and operating a wind energy conversion system compared to a 
conventional system, 

• Climatological data, 

• . The state of the art, .. 
• Manual methods for sizing and predicting performance or costs, and 

• Costs and performance of systems. 

It is interesting to note that information on "state of the art" and the cost information 
categories were also given the highest priority by All Electric Power Engineers and All 
Engineers. 
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Question#8. I will read a list of pote!'ltial 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 Information Rank Average Usefulness••• Number of Responses 
or Information Product• 

Information Categories: 

Research Information Categ!ll!!!; 

The state of the art 

R.esearch in progress 

Cost Information Categ2!!!!.; 

Costs of installing and operating 
a solar system compared to a 
conventional system · 

Costs and performance of 
sysu~ms 

~lte-~~eclflc lntormatlon Categ!!!!~s_: 
1 nr.al h11ilrtino codes or oth~r 
r91J1d~tinnc; t1f1P.,d1no SlltnQ Or 
ingta!!r.tiryn nf rvi;-ti:am" 

Climatological data~such as wind. 
weather. or amour'lt of SLl1"1Shlne 

Marketing Information Categories: 
Marketing statistics and sales 
projections 

Information on how lo mr1rkP.t and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 

2 

13 

4 

2 

21 

23 

organizations offering related courses 21 
on system design or application 

Standards. specifications. or certifi-
cation programs for equipment 8 

ln~titutional, social, environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
Industries. cuu.J market~ outside 
the United States 

Tctx credits. grant~. or other 
economic incentives 

Information Products: 
Reference Information Products: 

A bibliography of general ref1(1ings 

A calendar of conferent.P.s Anrl 
programs 

A list of sources for information 

A 11st of technical experts 
Lists of local lenders, insurers. 

builders. engineers. installers. 
monufacturort,or ctli;trit,,1tnrs 

~P-tlve Information Products: 
A rion-tec;:hnical description of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

12,!)gn lntormallon Products: 

System design handbooks. installation 

13 

8 

23 

8 

17 

15 

4 

4 

17 

f-1/\ 

12 

15 

handbooks, or reference tables 17 
Manual methods tor sizing and pre-

Uicti11g the engineering performance 
or life cycle costs of systems 4 

.. Computer models for sizing and pre
dlct111y the engineering performance 20 
or lite cycle costs of systems 

1.0 1.S 2.0 

' ., 
I 
I 

i 

2.5 3.0 3.S 4.0 

' 

: 

E1Mn
ti.t 
(4) 

3 

2 

5 

4 

(! 

2 

.~ 

4 

0 

J 

rt 

3 

2 

3 

, NA 

3 

3 

3 

.. .., 
useful 

(3) 

4 

2 

·3 

2 

4 

J 

3 

3 

3 

5 

0 

NA 

1 

0 

3 

2 

Some- Not 
what at all 

useful 
(2) 

2 

0 

2 

• 
2 

4 

2 

5 

3 

4 

3 

3 

6 

4 

3 

2 

3 

NA 

5 

3 

.J 

uselul 
tl) 

0 

0 

2 

0 

4 

0 

0 

0 

3 

NA 

2 

2 

u 

3 

' Each sample trame ot users was queslioned on intormation and inlorma1ion produc1s in lhe contex1 ot 1he1r specilic technology. For example. biomass sample frames were 
asked abou1 "o b1bliogrophYot general readings on biomass". "a calendar ot upcoming biomass conferences and programs", e1c 

'' Rank-Eachinlormahon product was assigned a rank based on average uselu1ness Thus, the producl wilh lhe highest average uselulness was assigned Iha rank ot "I"; !he product 
w11h lhe lowest average uselulness would be ranked "2S- where all llems were asked. II two or more intormetion produc1s were tied tor 2nd, they were bolh assigned a M2" The nexl 
highest ranking was then assigned a "4:' 

··' Average usefulness was catcu1a1ed by assigning the ress,onses on a 1•4 scale lrom a "4" lor "essential" to a "1" for "no1 very useful", 

Figure 6-1. Usefulness of Selected l~formatlon Items: Wind Electric Power Engineers 
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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? 

Rank Average Uselulness••• Number of Responses Type ol Information 
or Information Producr Some- Nol 

Information Categories: 

Research lntormalion Categories: 

The slate of !he art 

Research in progress 

Costs ol inslalling and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
systems 

Site-SJ:!ieclfic Information Categories: 

Local building codes or other 
regulations affecting siting or 
installation of systems 

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

Marketing Information Categories: 
Marketing statistics and sales 
projections 

Information on how lo market and 
sell systems including guidelines 
on obtaining financial support 

Other Information Categories: 
Educational institutions and other 

5 

? 

5 

10 

22 

22 

organizations offering related courses 17 
on system design or application 

Standards. specifications. or certifi
cation programs lor equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 1 

Solar system programs. research. 
industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic,incentives 

Information Products: 

Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources for inlormation 

A 11s1 01 1ecnn1ca1 espe11s 
Lists of local lenders. insurers. 

builders. engineers. installers. 
manulaclurers,or di5tributor5 

OescriP-live Information Products: 
A non-technical description of how 

a particular sys1em works 

A technical description ol how 
a particular system works 

System diagrams or schematics 

Q_e,!.ign Information Products: 

System design handbooks. installation 
ha111.Jl.Juuk~. ur relertml.:~ tal.Jlt:~ 
Manual meth6ds for sizing and pre-

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre-
dieting the engineering performance 
or lite cycle costs of systems 

1q' 

13 

12 

24 

13 

17 

21 

13 

13 

10 

tlA 

5 

9 

5 

2 

19 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

Esten· 
llal 
(4) 

3 

2 

3 

2 

6 

0 

0 

0 

0 

0 

2 

NA 

2 

2 

0 r. 

2 

0 

Very whal al all 
useful uaelul useful 

(3) (2) (1) 

3 

4 

4 

3 

2 

3 

5 

4 

2 

4 

:i 

3 

NA 

5 

4 

5 

5 

3 

3 

2 

0 

3 

2 

0 

3 

3 

4 

7 

5 

5 

4 

3 

NA 

2 

3 

2 

0 

0 

0 

0 

0 

4 

5 

2 

3 

0 

2 

0 

NA 

0 

0 

3 

• Each sample frame ol users was quesi1oned on information and information products m the contexl ol lheir specific technology. For example.biomass sample lrames were 
1t:,kt:IJ alJuul "a L11bl11.J\jrh1,1t,y ul ge11eral re111J111ys u11 lJiUula:!.:!.'', "ll calendar ot upeu,n,ng bil.mld:,:, coo1fe1e,,,:.es arnJ pruy1c11n5 ". etc. • 

•• Rank-Eacn 1nlorma11on pr0duc1 wasassrgned a rank oased on average usefulness. Thus, the prOduct with the highes1 average uselulness was assigned the rank of "I": the product 
w,in the 1owest average usefulness would be ranked "25" wnere all 11ems were asked. II two or more inlormation prOduCts were tied for 2nd.'lhey were both assigned a "2". The next 
h1ghP'il rnnllino wn'o lhP.n i!.'-'-•OnP.r111 "'4" 

· Average usetu1ness was ca1cuiaied DV assigning 1he responses on a 1-4 scale from a 4" tor essen11a1 10 a -1· ror "not very use1u1 . 

Figure 6-2. Usefulness of Selected Information Items: Wind Engineers 

65 



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 Information Rank Average Usefulness··· Number of Responses 
Some-or Information Product• 

Eaten• Ver, wh,O 

TR-749 

Nol 
at all 

lial uselul uaelul useful 
1.0 1.5 2.0 2.5 3.0 3.5 (4) (3) (2) 

Information Categories; 

Research Information Categories: 
6 14 4 ~ 

The state ol the art 

Research in progres~ 12 2 9 13 

~ost Information Categ~ 

Costs of installing and operating 
a solar system compared to a 7 14 2 
conventional system 

C.:oStS 3ri(I pe,r,:.rm~nr:1-1 11i 0 11 6 
systems 

' ' 31le·O~'"uiflu li\lu11natla" C1t1g.2.!!22: 
l.nGal bYildir.g ~9des or other 
regulations aflecting slling or 8 ~ R f\ 
installation of svstems 

Climatological data such as wind. 5 7 ii 5 
weather. or amount of sunshine 

~g Information Categories: 

Marketing statistics and sales 
18 2 7 9 projections 

Information on how to market and 
sell systems including gu,oelines 23 3 6 
on obtainin~ financial support 

Other l~tormatlon Categories: 
Educational institutions and other 
organiza1ions offering related courses 22 0 4 16 
on system design or application 

Standards. specilicat1ons. or certili-
15 5 6 9 cation programs tor equlpmen1 

lnstitulional. social. environ-
12 4 8 9 mental. and legal aspects ol 

system applications 

Expec1ed major developmenls 4 6 10 1 
nurino lhP. next 10 vears 

Solar system programs. research. 24 

~ 
4 6 

industries. and markets outside 
the United States 

Tax credits. granls. or other 8 5 8 8 
ecOi"IOrnlt lnCl:HlliVe~ 

Information Producis: 
Reference Information Products: 

5 16 18 A bibliography ul genefal readings 

A calr:ndar of conferences and 21 progr'ams 
7 10 

A list of sources for information 5 4 ll. 8 

A 1151 ot technical e:-:perts 11 1 .).1 7 
Lilitfi of 10..;al li;rt;i~r-5, 1ns11rers. 

4 6 9 bullders. e11yi11t:t:1 ::,, ir)Stallers. lb 
manufacturers.or distributor~ 

Deic.rlP.;tlvc Information Produ,:ti;:: 
~n-technical description of how NA NA NA NA 

d µa,ticular system worll5 

A technical descrip11on of how 8 5 9 6 
A pa(tiCUlat !;;YSll:HII WU/ 1\5 

':>y~u•111 1ilr1u1a111:> v, )i:.1·,er(,~tic:; 17 5 3 11 

12.,!,lg[! lnfgrmgtlon f!roducta: 

System design t11:mdt.Juuk1:11, i11~1a11ation 
12 3 8 12 handbooks, or reterence tables 

Manual methods for sizing and pre-
dieting the engineering performance 

5 5 9 9 or life cvclc costs of systems 
Computer models for sizing and pre-

18 ~ 5 10 dieting the engineering performance 
or life cycle costs of systems 

• Each sample frame of user1 was Ques1ioned on ,nlormation and in101ma11on prOducll ,n lhe contexl ol lheir 1pec1lic technology. For e11ampte, bioma11 sample lrames were 
askad about "a bibhe)graphy ol general readings on b1omas1M. "a calendar ol upcoming biomau conterencea and programs", e1c. 

11) 
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14 
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NA 
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7 

• • Rank-Enchinformalion prOducl was assigned a rank based on average uselu1ness. Thul, Iha product wilh lhe highesl average uselulneH was assigned !he rank ol "1 ": lhe product 
w11h Iha lowest average usefulness would be ranked "25M where all 11ems were asked. II two or more information products were tied tor 2nd. they wero bOlh assigned a "2", The ne111 
h1ghes1 ranking was u,en assigned a .. ,:· 

••• Average uselulneH was calculated by a11ign1ng the responses on a 1-4 scale trom a "4"tor "essen11al"to a "1" lor "not very useful" 

Figure 6-3. Usefulness of Selected Information Items: All Electric Power Engineers 

66 



S:~1,11, ____________________ T_R_-7_49 
~:::: 9 

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? 

Renk Average Usetulne11s••• Number of Responses Type or Information 
or lnformalion Producl" 

Some- Nol 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

Costs of i,-.stalli,-.~ af1d opt:,atiny 
a solar system compared lo a 
conventional system 

Costs and performance ol 
systems 

Site·S~ecific Information Categories: 
Local building codes or other 
regulations affecting siting or 
i11Slallatio11 Uf SySl~11H, 

C1imatological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statis1ics and sales 
projeciions 

Information on how lo market and 
sell systems including gu'idel_ines 
on obtaining financial support 

Olher lntormalion Categories: 
Educational institutions and other 
organizations offering related courses 
on system design or application 

S1andards. specifications. or certifi
cation prograr:is for equipment 

Institutional. social. environ-
mental. and legal aspects of 
sys1em applications 

Expected major developments 
during the next 10 years 

Solar syslem programs. research. 
innuslriP.s, ;rnd markets outside 
lhe United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliography of gonoral reading& 

A calendar of conferences and 
programs 

A list of sources for information 

A list of technical experts 

Lists of local lenders. insurers. 
builders. engineers. installers. 
manufacturers.or distributo~s 

pescrf P-tlve Information Products: 
A non-technical description of how 

a particular system works 

A 1echnical description of how 
a particular system works 

System diagrams or schematics 

12,Jlgn lnformallon· Products: 

Syslem design handbooks. ins1alla1ion 

6 

12 

2 

13 

3 

24 

23 

21 

14 

17 

11 

?.5 

8 

17 

20 

9 

16 

19 

22 

6 

10 

handboo)("s, or reference !ables 5 
Manual methods for sizing and pre .. 

dieting the engineering performance 4 
or file cycle cosls of svs1ems 

Computer models for sizing and pre
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Figure 6-4. Usefulness of Selected Information !tems: All Engineers 
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Although the two groups agreed on the five information categories/products mentioned 
above, they differed in assigning high ratings to some other areas. The Wind Electric 
Power Engineers gave equally high ratings to "lists of sources for information" and "lists 
of technical experts." In contrast, Wind Engineers assigned high ratings to "research in 
progress," "a technical description of how a particular system works," and "design hand
books, installation handbooks, or reference tables." 

Both groups of Wind Engineers assigned the lowest ratings to: 

• Solar energy programs, research, industries, and mW'kets outside the United 
States; 

• How to market and sell solar systems; 

• Marketing statistics and sales projections; and 

• Computer models for sizing and predicting performance or costs. 

Wind Electric Power Engineers also gave low ratings to "educational institutions and 
other organizations offering courses"; "a bibliography of general readings"; "lists of local 
lenders, insurers, builders, engineers, installers, manufacturers, or distributors"; and 
"design handbooks, installation handbooks, or reference tables." Wind Engineers gave low 
ratings to "standards, specifications, or c.ertification programs" and "calendars of confer-
ences and programs." · 

For Wind Electric Power Engineers, statistical tests indicated all seven of the top cate
gories/products were rated significantly (P < 0.05) higher than were the eight lowest
rated items. For Wind Engineers, the eight top-rated categories/products were rated 
significantly (P < 0.05) higher than the six lowest-rated categories/products. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
Wind Electric Power Engineers or Wind Engineers. For example, 5. of the 9 (56%) Wind 
Engineers thought "computer models" was "very useful." Thus, these information 
categories/products could be useful to some Wind Electric Power Engineers or Wind 
Engineers but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the Wind Electric Power Engineers 
rated any of these information items significantly higher (or lower) than they were rated 
by the Wind Engineers, All Electric Power Engineers, and All Engineers. Some groups, 
however, tended to given 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 procedure for calculating the rel
ative rating is described in Appendix E. The average overall rating Wind Electric Power 
Engineers gave to all items was 2.62; for Wind Engineers it was 2.54; for All Electric 
Power Engineers it was 2.45; and for Ali :Engineers, 2.45. 

Statistical tests did not indicate any significant differences in information needs of the 
Wind Electric Power Engineers compared to either Wind Engineers or All Electric Power 
Engineers. Compared to All Engineers, however, the Wind Electric Power Engineers 
rated "lists of technical experts" significantly (P < 0.05) higher and "design handbooks" 
significantly (P < 0.05) lower; the Wind Engineers rated "climatological data" signifi
cantly (P < 0.05) lower than did All Engineers. 
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6.3 ACQUJSfflON OF INFORMATION ·BY RESPONDENTS 

6.3~1 Use of Selected Information Sources 

Wind Electric Power Engineers and Wind Engineers were asked which of 19 different 
potential sources of solar information they had used in the past few years. For this ques
tion the respondents were not asked if they had obtained information on wind energy 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 the respondents. The results are shown in Figs. 6-5 and 6-6. For the purpose 
of comparison, the results for All Electric Power Engineers (Fig. 6-7) and All Engineers 
(Fig. 6-8) are also included. 

Wind Engineers seemed to use the same sources as the Wind Electric Power Engineers but 
were slightly more likely to have used each individual. source. The information sources 
mentioned most often by both Wind Electric Power Engineers and Wind Engineers were: 

•· An installer, builder, designer, or manufacturer; 

• Directly from DOE; 

• An organizational library or a local library; 

•. The Government Printing Office (GPO); and 

• Workshops,_ conferences, or training sessions. 

Other sources also mentioned most often by Wind Engineers were: 

• IS~S, 

• National Technical Information Service (NTIS), 

• Private solar energy or environmental organizations, and 

• A federal library or information center. 

Almost all Wind Electric Power Engineers and Wind Engineers appeared to rely on con
tacts with professionals to obtain information on solar energy. This was also true for All 
Electric Power Engineers and for All Engineers. Comparisons of Wind Electric Power 
Engineers and Wind Engineers to All Engineers and to All Electric Power Engineers 
showed no statistically significant (P < 0.05) differences in information sources used. 
More Wind Engineers, however, did appear to use the solar-involved information sources 
than did the Wind Electric Power Engineers. 

The information source mentioned least often by both Wind Electric Power Engineers and 
Wind Engineers was the Smithsonian Science Information Exchange. In addition, other 
sources mentioned least often by Wind Electric PowP.r Engineers were: 

• A commercial data base, 

• Solar Energy Industries Association (SEIA), 

• United States Department of Agriculture (USDA), 

• StatP. ·J:>epartments of Agriculture, und 

• American Wind-Energy Association (AWEA). 
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Question #11. In the past few years, have you obtained 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 

Pul>ttc Media: ' ' \ I 
I 

R~r:1in nr TV Not Asked 

Periodicals. newspapers or magazines Not Asked ' ' ' I 
Private Solar-Involved Organizations: : 

I : 
Private solar energy or environmental organizations 

' 
The local ch"ptP.r or national headquarters of International ' ' 

' Solar Energy Society (ISES). including their publications 
I 

The local chapter or national headquariers of Solar l::nergy .. ' : 
I I 

Industries Association (SEIA), including their publications I ' ' ' ' I Contacts with Professionals: " ' I 

I 

' : I 

' An installer. builder. designer or manufacturer oi solar systems 
' 

Workshops. conferences pr training sessions 
I ' ' ' 
I I ' 

Information Services*: 
I ' ' ' ' ' I 

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

= 
I ' I 

A commercial data-base; for example, Lockhee9. sue. BRS I I ' I ' I 
' ' I ' ' ' Smithsonian Science Information Exchange (SSIE) I ' ' ' ' I 
I ' ' ' A Federal library or information center: for example, the National ' ' ' Agricultural Library or the Environmental Data System I 
I : 

The Government Printing Ollice (GPO) 
I ' ' 

National Technical Information Service (NTIS) 
I 
I 

' I : ' 
Technical Information Center at Oak Ridge (TIC) ' ' 

' ' I ' 
Government Solar-Involved Organizations 

I : : ' : ' I 

' I 

Directly from the U.S. Department of Energy 
I ' National Solar Heating & Cooling Information Cente, Not Asked 
I 

; 
Regional Solar Energy Centers 

' ' State Energy or Solar Offices 

' 
Other: ' 

' I 
Some other state or local government office or publication ' 

A public ut11;1y company 

Suuu::"s for ihis specific sample rr:imo• •: 

U.S. or State Department of Agriculture 

Americ11n Wind Energy Association 

Services and centers whose primary purpose is to disseminate information. . 
Some sample frames were quest(oned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtairi.ed any type of solar information from: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 

T These data are based upon a total of 9 respondents. 

Figure 6-5. · Use of Selected Information Sources: Wind Electric Power Engineers 
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Question #11. In the past few years, have you obtained any type of solar information from any of the ·,oilowing sources?· 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
y 

I 
I 

Public Media: ' ; 
I 

Radio or TV Not Asked : 
' I 

Periodicals. newspapers or.'magazines Not Asked 
I 
I 
I 
I 

Private Solar-Involved Organizations: 
,· 
' I 
I ! 

Private solar energy or environmental organizations 

The local chapter or national headqua"rters of International ' ' ' 
Solar Energy Society (ISES). including their publications 

: The local chapter or national hcadquartcrc of Solar Energy ' ' I : 
lndu3tric3 A33ociotion (SEIA). including their publications 

' ' I 

' 
Contacts with Professionals: ' ' : ., ' I 

' : 
I 

' ' /\n inotollor. builder. docignor or manufacturer of 3olar 3y3tcm3 

· Wnrkshops, c:onf1mmc:P.s nr !mining sessions 
I ' I 

' 
I 

' ' nformation Services*: 
I ' ' ' ' ' I 

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

A commercial data ba'se: for example. Lockheed.'SDC. BAS 
I I 

' 
I 

' . ' ' ' ' 
I - ' ' ' Smithsonian Science Information Exchange (SSIE) ' ' 

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

The Government Printing Office (GPO) 
I : ' 

National Technical Information Service (NTIS) 
I : I 

Technical Information Center at Oak Ridge (TIC) ' ' I 
I I 

G I ' overnment Solar-Involved Organizations ' ' I 

' ' ' ' I 

Directly from the U.S. Department of Energy 
I 

National Solar Heating & Cooling lnfo"rmation Center I ' ' ' Not Asked : ; ' ; f ' Regional Solar Energy Cenfers ; 
' ' 

I ., : State Energy or Solar Offices 
' ' ' ' ther: ' I 

I '· 
0 

' . : 
Some other state or local government office or· publication ' , ' ' 
A public utility company 

I ' Sources for this specific sample frame**: ' ' I ' ' ' 
U.S. or State Department of Agriculture ' I 

' ' ' American Wind energy Association ' I 
I 

' I 

' ' 
' ' 
I 
I 

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 if they have obtained any type of solar information from: "the local or 
m1ilon11i ntflr.P. nl rhP. lJ.~. rJP.p11rimP.ni nl Agrlr.11i1ure. ,nc1ur.tinQ i:xrenslon 11nr., Forestry:· 
T.hese data are based upon a tolal of 9 respondenls. 

Figure 6-6. Use of Selected Information Sources: Wind Engineers 
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Question #11. In the past few years, have you obtained any type of solar inform·ation from any of ihe following sources? 

Information Sources Percentage Responding Yes··· · 

0 10 20 30 40 so 60 70 80 90 100 
I ! : Public Media: : 

Radio or TV Not Asked· 
·i 
' ' I 

' Periodical.5. newspapers or magazines 
I ' ' I 

Private Solar-Involved Organizations: ' I 
I 

' ' I ' 
I 

I : ' 
Private solar energy or envLronmental organizations ' ' : 
The local chapter or national headquarters of International 

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

The loc,il <;:hapter br national headquarters of Solar Energy ' I 

Industries Association (Si;IA). inciuding their publications I 
' ' ' : Contacts with Professionals: ' I 

I 

' : I 
' An inst,1ller. builder. designer or manufacturer of solar systems 

I 
Workshops. conferences or training sessions 

I : 
I ' ' nforinalion Services•: 
I ' ' ' ' ' I 

' ' ' ' ' ·-
Your organizational library or a local library 

I I 

' I 

A commercial data base; for example. Lockheed. SDC. BAS ' 
I 

' ' ' 
' ' 

Smithsonian Science Information Exchange (SSIE) ' ' ' ,. 
' ' 

' ' I 

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

The Government Printing Office (GPO) 

·- I : 
National Technical Information Service (NTIS) 

' ' Technical Information Center at Oak Ridge (TIC) ' I 
I 

' ' ·overnment Solar-Involved Organizations ' ' 
' : 
' ' 

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

National Solar Heating & Cooling Information Cente1 ' : : 
' Regional Solar Energy Cent.ers ' 

I : 
State Energy or Solar Offices 

' ' ' 0 ther: ' I 
I 

' ' I ' Some other state or local government office or publication ' 
' ' ' 

/I public utility company 
I ' 5ourcvi. ror th,-;. ~1,1..,1:llh: !'oo ... 111pl1-! r,11111f'l'•*: : ' ' I I 
I ' -

Association of Energy Engineers 

' ' ' 
Electric Power Research Institute 

' ' ' ' I 

' ' 
' ' ' ' ' ' 

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 lotal of 25 respondents. 

Figure6".'7. Use of Selected Information Sources: All Electric Power Engineers 
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Question #11. · In the past few years, have yo·u obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

p ublic 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 Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

nlormation Services•: 

Your organizational library or a local library 

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

Smithsonian Science Information Exchange (SSIE) 

A Federal library or information center; for exa.mple. the National 
Agricultural Library or the Environmental Data System 

The Go11ernmPnt Printino Offir.P. (GPO) 

National Technical Information Service (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar Heating & Cooling Information Center 

Re.gional 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 96 respondents. 
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Figure 6-8. Use of Selected Information Sources: All Engineers 
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6.3.2 Membership In Solar-Interested Organizations 

All 9 of the Wind Electric Power Engineers and 7 of the 9 Wind Engineers were members 
of a professional, ~echnical, or some other organization which has an interest in solar 
energy. For Wind Electric Power Engineers, these organizations (and the number of 
times mentioned) included: 

• American Society of Agricultural Engineers (ASAE), 

•. American·Society for Engineering Education (ASEE), 

• American Society of Mechanical Engineers (ASME), 

• American Society for Metals (ASM), 

• AEE, 

• Cleveland Engineering Society, 

• Edison Electric Institute (2), 

• · Electric Power Research Institute (EPRI), 

• Institute of Electrical and Electronics Engineers (Power Society) (4), 

•. ISES, 

• National Society of Professional Engineers, and 

• World Future Society. 

Also mentioned were some organizations that the authors could not verify. These 
included "Electrical (or Electronic) Engineer," "National Wood Energy Council," and 
"Wisconsin Farm Electrical Council." 

Organizations mentioned by Wind Engi.neers included: 

• American Institute of Aeronautics and Astronautics (AIAA), 

• ASEE, 

• American Society for Heating, Refrigerating and Air Conditioning Engineers· 
(ASHRAE) (2), 

• ASME (2), 

• AWEA, 

• ISES (6), and 

• Sigma-Xi. 

Also mentioned was "Texas Solar Institute," an organization that the authors could not 
verify. 

6.3.3 Expmure to Publications on Solar Energy 

During the past 6 months, all 9 Wind Electric Power Engineers and Wind Engineers had 
read publications which included information on wind energy. The publications· both 
groups specified (and the number ~f times mentioned) included: --
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• Solar Age (5), and 

• Wind Power Digest (2). 

Other publications read by Wind Electric Power Engineers included: 

• DOE publications; 

• Electrical World (3); 

• Electric Light and Power ~2); 

• Electric Power Research Institute (EPRI) Journal (2); 

• Energy Users News; 

• Heat_ing, Air Conditioning and Refrigeration; 

• Industrial Engineering; 

• Institute of Electrical and Electronics Engineers (IEEE) Spectrum (2); 

• National Aeronautics and Space A<;lministration (NASA) Report (on wind energy); 

• National Geographic; 

• New York Times; 

• Pac,ific Gas and Electric study on windmills (cost, components); arid 

• Power Engineering. 

Also mentioned by Electric Power Engineers were some· publications that the authors 
could not verify. These. included IIEnergy and Civilization (July, August 1979)," "Indus
trial Energy," "Newsday," and "Wind Energy." 

Other publications read by Wind Engineers included: 

• American Wind Energy Association Bulletin; 

• Aviation Week and Space Technology; 

• Battelle publications; 

• California Research Group publications (involved in wind, water, and gas produc-
tion); 

• Design News; 

• Government reports; 

• Los Angeles Times; 

• New Roots; 

• Popular Science (2); 

• Solar. Energy; 

• Solar Energy Research Institute (SERI) publications; 

• Solar Engineering (2); 

• Solar Heating and Cooling; 

• Solar magazines; 
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• USDA, Wind Energy Division publications {including ISES meeting use of small 
scale systems in agriculture); and 

• Wind Energy Report. 

Also mentioned by Wind Engineers were some publications that the authors could not ver
ify. These included "Mechanical Engineering," "Mechanic Design," "Solar News and Views 
{International)." 

6.3.4 Use of Special Acquisition Methods 

The respondents were asked whether they had obtained any information {not just wind or 
solar energy) in the past year by computer terminal, by Computer Output Microform 
{COM), or by other microform {e.g., microfiche, microfilm sheets or rolls). During the 
past year, few Wind Electric Power Engineers and Wind Engineers appeared accustomed 
to using these special acquisition methods, a trait common to engineers in all technol<r 
gies studied. In the past year, only 3 of the 9 respondents in each group had used a com
puter terminal, 3 of the 9 Wind Electric Power Engineers, and 2 of the 9 Wind .Enginers 
had used COM. Only 2 of the 9 Wind Electric Power Engineers and 4 of the 9 Wind Engi
neers had used other microf orm. A comparison of the two groups of Wind Engineers with 
All Engineeers showed no statistically significant differences in the proportion using 
computer terminals, COM, or other microform. 

6.4 SUMMARY AND COMMENTS 

Nine electric power engineers working for a utility and nine other engineers working with 
wind systems were interviewed. Only one of the Wind Electric Power Engineers was a 
member of ISES; six of the nine Wind Engineers were ISES members. Two of the nine 
Wind Electric Power Engineers were actively involved with wind systems, three were 
seeking involvement in DOE-funded wind projects, two were consulting with the public on 
wind systems, and two were in the evaluation stage. Of the nine Wind Engineers, five 
were actively involved with wind systems, and the remaining four were in the evaluation 
stage. 

The involvement of Wind Electric Power Engineers was significantly {P < 0.05) higher 
than that among electric power engineers who were asked about their needs for PV or 
solar thermal information; the level of informedness and educational backgrounds of both 
groups were about the same. Both groups of wind engineers appeared to be similar to All 
Engineers in level of involvement, degree of informedness, and· educational background. 

Wind Electric Power Engineers were somewhat more interested in information on equip
ment {control, electrical, and rotary), whereas small-scale wind systems generated the 
highest interest among Wind Engineers. Fewer Wind Electric Power Engineers were 
found to be interested in wind information outside of the job during the next year. Thus, 
Wind Electric Power Engineers indicated primarily job-related interests in medium/large 
wind systems and the interface of smaller wind systems to utility grids, while Wind Engi
neers were more small wind systems oriented and interested in personal applications. 

Both groups of Wind Engineers gave the highest priority to receiving information on: 

• Costs of installing and operating a wind energy conversion system compared to a 
conventional system,. 
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• Climatological data, 

• The state of the art in wind energy conversion systems, 

• Manual methods for sizing and predicting performance or costs of wind energy 
. conversion systems, and · 

• Costs and performance of wind. energy systems. 

It is interesting to note that all five information categories/products listed above were 
also given the highest priority by All Electric Power Engineers and All Engineers. 

· Wind Electric . Power Engineers also gave equally high ratings to "lists of sources for 
information" and "lists of technical experts." In contrast, Wind Engineers assigned high 
ratings to "research in progress," "a technical description," and "design handbooks." 

Both groups gave low ratings to "solar energy programs, research ••• outside the United 
States," "how to market and sell solar systems," "marketing statistics," and "computer 
models." Wind Electric Power Engineers also rated "educational institutions," "a bibliog
raphy," "lists of local lenders," and "design handbooks" low. Among those items rated 
lowest by Wind Engineers were "standards" and "calendars." 

Most Wind Electric Power Engineers and Wind Engineers appeared to rely on contacts 
with professionals ("an installer, builder, (etc.)" and "workshops, (etc.)") to obtain inf or
mation on solar energy; this was also true for All Electric Power Engineers and All Engi
neers. Other sources frequently used by the wind engineer groups included DOE, "an 
organizational ••• library," and GPO. The use of AWEA was surprisingly low. · 
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· SECTION 7.0 

WIND ENERGY CONVERSION SYSTEM UTILITY REPRESENTATIVES 

7 .I DESCRIPTION OF RESPONDENTS 

7 .I.I Descriptim of Sample 

This section describes the results of a telephone study to determine the wind energy 
information needs of utility representatives with an active interest in wind energy con
version. Nine Wind Utility Representatives were interviewed. 

The sample frame for Wind Utility Representatives was constructed from three sources. 
One was the Electric Utility Solar Energy Activities, 1978 Survey [17], which included 40 
utilities. A second source was the Massachusetts Institute of Technology Research 
Establishment (MITRE) "Solar Energy Technical Information Dissemination Program. 
Reference Directory: Wind Energy Conversion" [11], which included contacts at 26 utili
ties involved in wind energy conversion either as end users (25) or as a commercializer 
(1). Five of these utilities were not associated with Electric Power Research Institute 
(EPRI) (and therefore were not included in Ref. 17). A third source was various confer
ence lists from which 15 more wind utilities were obtained. (These lists included: 
Koontz's Wind Conference List, Stricker's 1977 Wind Conference List, Wind Energy Work
shop, 15-17 May 1979, and Wind Energy Innovative Systems· Conference, 23-25 May 
1979). Duplicate contacts from utilities also interested or involved in photovoltaics (PV), 
solar thermal electric power, and active solar heating and cooling (SHAC) were elimi
nated, as were electric power engineers working for utility companies discussed in Sec
tion ·s.o. After all adjustments were made, the 9 interview candidates were randomly 
selected from a sample frame of 40 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 really were affiliated with a utility that had an 
interest in wind energy conversion and that they would be needing information on wind 
energy within the n~xt year. If they were not both involved _and needing information, 
they were asked if they could ref er 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 7-1. 

Comparisons. For additional insight into the information needs and the information 
habits of these Wind Utility Representatives, results from this group are compared to the 
results from Wind Electric Power Engineers, All Solar Utility Representatives (including 
Photovoltaics, Wind, Solar Thermal Electric Power, and SHAC) and Nonsolar Utility 
Representatives (utilities not known to be conducting any solar experiments or demon
strations). In performing any statistical comparisons, the totals for Wind Utility Repre
sentatives have been subtracted from the totals for All Solar Utility Representatives. 
The data for these groups can be found in Appendix F. 
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Table 'l-1. COMPLETION OF INTERVIEWS: WIND UTILITY REPRESENTATIVES 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination · 
Contact· attempted: could not reach candidate within three 

attempts or before interviews were completed 

Subtotal 

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

TOTAL 

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

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

'l .1.2 Current Status of Respmdents 

Number of 
Candidates 

8 
1 
1 

4 

14 

1 

1::, 

7 
64. 

Role. Five of the 9 Utility Representatives were actively participating in wind energy 
related activities. These included: operating a MOD-I, installing units for farm applica
tions, monitoring the energy output of some wind systems, converting wind generated 
energy to storing heat and water, and "working for National Aeronautics and Space 
Administration (NASA) with the use of test- meters." The other 4 ·Utility Representatives 
mentioned analyzing and. monitoring research and developments in wind energy (2), 
reviewing the safety practices of wind energy conversion systems and submitting a pro
posal to the U.S. Department of' Energy (DOE) f'or a large and .smaU wind system inter
connections. 

Involvement. Five of the 9 (56%) Wind Utility Representatives felt that they were "very 
involved" in wind energy and 4 felt that they were "moderately involved'' (see 
Table 7-2). A statistical comparison with the other utility representatives studied 
showed the Wind Utility Representatives to be significantly (P < 0.05) more involved than 
the PV Utility Representatives and the Nonsolar Utility Representatives. It will be 
recalled that the Nonsolar Utility group was specifically selected for its supposed lack of 
solar involvement. 

Informedness. In the Wind Utility group, 4 of the 9 (44%) respondents felt they were 
"very informed," 4 were "moderately informed," and 1 was "slightly informed." Com
pared to the other Utilities and the Wind Electric Power Engineers, there were no statis
tically significant differences. However, similar to their levels of involvement, both the 
Wind Utility Representatives and the Solar Thermal Power Utility Representatives 
appeared to be more informed than the PV Utility Representatives. Table 7-3 illustrates 
the different levels of informedness among the Wind Utility group, the other Utility 
groups, and the Wind Electric Power Engineers studied. 
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Table 7-2. LEVELS OF INVOLVEMENT: U'l1LITY REPRBSENTATIVHS AND 
WIND ELECTRIC POWER ENGINEERS 

Very Moderately Slightly Not At All 

Respondent Group Per- Per- Per- Per-
No. cent No. cent No. cent No. cent 

Wind Utility 
. Representatives· 5 56 4 44 0 0 0 0 

SHAC Utility 
· Representatives 3 33· 3 33 3 33 0 0 
Solar Thermal Utility 

Representatives 4 50 2 25 2 25 0 0 
PV Utility 

Representatives 0 0 6 67 3 33 0 0 
N onsolar ·utility 

Representatives 0 0 2 25 5 63 1 13 
Wind Electric Power 

Engineers 4 44 1 11 4 44 0 0 

Table 7-3. 
I 

~ OF INPORMHDNESS: U'l1LITY REPRBSENTATIVHS AND 
WIND ELECTRIC POWER ENGINEERS 

Very Moderately Slightly Not at All 

Respondent Per- Per- Per- Per-
Group No. cent No. cent No. . cent No. cent 

Wind Utility 
Representatives 4 41 4 14 1 11 0 0 

SHAC Utility 
Representatives 3 33 6 67 0 0 0 0 

Solar Thermal Utility 
Representatives 4 50 4 50 0 0 0 0 

PV Utility 
Representatives .0 0 6 67 3 33 0 0 

N onsolar Utility 
Representatives 1 13 5 63 2 25 0 0 

Wind Electric Power 
Engineers 2 22 5 56 2 22 0 0 
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Need for Information. All respondents indicated they would need information on wind 
energy conversion on the job during the next year. Three of the 9 (33%) Wind Utility. 
Representatives also indicated they would need information on wind energy outside of 
the job. Wind Utility Representatives were slightly less interested than All Solar Utility 
Representatives (13 of the 27 or 48%) and Nonsolar Utility Representatives (5 of the 8 or 
63%) but were similar to Wind Electric Power Engineers (2 of the 9 or 22%). 

7.1.3 Baekgrowid of Respondents 

Wind Utility Representatives appeared to be the least educated of the four solar Utility 
groups, the one N onsolar Utility group, and the Wind Electric Power Engineers group. 
Four of the 9 Wind Utility Representatives held bachelor's degrees, 1 held a master's 
degree, 1 held an associate degree, and 3 held no degree. Of the four other Utility 
groups (a total of 34 respondents), only 1 had less than a bachelor's degree (an associate 
degree); 1 of the 9 Wind Electric Power Engineers had only an associate degree. One of 
the Wind Utility Representatives received his/her degree 34 years ago, 1 from 20-25 
years ago, 2 from 10-20 years ago, and 2 from 5-10 years ago. Years in which respon
dents in the other Utility groups received their degrees also varied widely within each 
group; the majority (5 of the 8 or 63%) of Wind Electric Power Engineers, however, had 
received their degrees within the past 5-10 years. Of the 6 Wind Utility Representatives 
who received degrees, 3 were in electrical engineering, 1 in engineering, 1 in public 
administration, and 1 in organizational management. Engineering d~grees were also pre
dominant in the other Utility groups studied and in the Wind Electric Power Engineers 
group, with the exception of the SHAC Utility group. 

In their current profession, 5 of the 9 Wind Utility Representatives mentioned they were 
managers. Seven of the 9 specifically defined their current profession as electrical engi
neer (3), public relations manager (1), research manager (1), city manager (1), and mem
ber service director (1). Two of the 9 respondents had been in their current profession 
for 3-5 years, with 7 having over 10 years experience. This level of experience, although 
the longest of any Utility group or Wind Electric Power Engineer studied, was not signifi
cantly different statistically. 

7.2 INFORMATION NEEDS OF R~PONDENTS 

7 .2.1 Teelmical Area 

Wind Utility Representatives, were asked to choose those areas in which they were "par
ticularly interested in obtajning information" from a list of selected techni~al areas of 
wind energy. All 9 wore intoro&tod in "control equipment" and "electrical equipment," 
with 7 of the 9 interested in "small-scale wind systems" and "medium/large-scale wind 
systems." The areas generating the least interest included "towers" and "rotary equip
ment"; 6 of the 9 respondents were interested in each area. These results are quite simi
lar to those for Wind Electric Power Engineers (see Section 6.2.1) with one exception; all 
9 in the Engineer group were interested in "rotary equipment." 
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'l .2.2 Types of Inf ormatim 

Wind Utility Representatives were asked to name the information about wind energy that 
was important for them to obtain. All 9 Wind Utility Representatives volunteered one or 
more items of information which they considered important. Two mentioned state-of
t he-art information. Other topics included information on: economic incentives, instal
lation C(?sts, · the reliability and performance of wind systems, a "profile of energy 
received from wind systems," the implementation of protective devices, the efficiency of 
various.units, the location of installations and projects going on in wind energy, feasibil
ity studies on small wind systems, new designs in wind machines, the legal impediments 
for siting of wind machines, and the voltage variations of wind energy systems. · 

Information that the Wind Utility Representatives volunteered they needed but were 
unable to get included climatological data and information on metering. 

Choice Between S2ecific Needs. A list of 11 types of wind information products and 13 
types of wind information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," -· 
"very useful," .("somewhat useful," or "not at all useful." The results are given in 
Fig. 7-1. For the purpose of comparison, the results for All Solar Utility Representatives 
(Fig. 7-2) and Nonsolar Utility Representatives (Fig. 7-3) are also included. For compari
son to Wind Electric -Power Enginee_rs see Fig. 6.,..1. 

Wind Utility Representatives selected the cost information category as most important. 
The six top-rated information categories/products we~e: 

• Costs of installing and operating a wind energy conversion system compared to a 
conventional system, . 

• Cos~s wid performance of systems, 

• Local building codes or other regulations, 

• Computer models for sizing and predicting performance or costs, 

• The state of the art, and 

• Expected major developments during the next 10 years. 

Wind Utility Representatives assigned the lowest relative ratings to: 

• How to market and sell solar systems, 

• Marketing statistics and sales projections, 

• A bibliography of general readings, 

• Calendars of conferences and programs, and 

• Educational institutioos and other organizations offering courses. 

Statistical tests indicated all six of the top categories/products were rated significantly 
(P 0.05) higher than were the five lowest-rated items. 

It should be. noted that these lower-rated items are not necessarily of no worth to the 
Wind Utility Representatives. For example, 3 of the 9 (33%) thought "educational insti.;. 
tutions" was either "essential" or "very useful." Thus, these information 
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Ouestion#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: essential, very useful, 
somewhat useful, or not at all useful? 

Rank Average Usefulness••• Number of Responses Type ot lnformfltion 
or Information Product• Some- Nol 

Information Categories: 

Research Information Categ~ 

The slate of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs. and performance of 
syMems 

Sll~·SP-ecmc 1n1orma1lun Caleyurlea: 
·, or.al t)udding codt!s or µlhtH 

reg111atinnc;; aflpr.ting fiilinA or 
installation of systems 

Climatological data such as wind, 
wo::t.lhor, or ;irno•.mt nf ~11n,;.hinP. 

~g Information Categories: 
Marketing statistics and sales 
projections 

Information on how to market and 

5 

7 

~ 

12 

23 

sell systems including guidelines 24 
on obtaining lit1anclal support 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 20 
on system design or application 

S1andards. spec1ticat1ons. or certili- g 
cation programs !or equipment 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Sola1 syslt:=111 p1ogfams. re!earch. 
industries. and markets outside 
trll:! urnum :S1au~s 

Tax credits. ·grants. or 01her 
economic incentives 

Information Prt>dur.l~·. 
Refer•11ov 1 .. tvrA"~tl,on Dr1?fi11rt111: 

A bibliography ol general readings 

A calendar of conferences and 
programs 

A 11st of sources for information 

A 11st ot technical experts 

Lists of local lenders. 1nsurnfs. 
builders. engineers. installers. 
manufacturers.Or distributors 

Deacrf~tlve Information Products: 
A non-techn1ta1 oescripuon of how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

12_e,!.lgn Information Products: 

System design handbooks. installation 
handbooks, or reference tabl~S 
Manual methods lor sizing Rnrl pre-

dicting the engineering performance 
or life cycle costs of systems 

· Computer mQriQI,; fnr "i1ino Rnrl rm~
dicting the engineering performance 
or life cycle costs of systems 

12 

5 

NA 

21 

21 

9 

18 

18 

16 

9 

12 

16 

12 

3 

,.o 

: 
' 

! 

1.5 2.0 2.5 3.0 3.5 

: 

'· 

' 

., 
' 

: 

4.0 

E•Mln• 
llal 
(4) 

2 

2 

3 

3 

2 

0 

0 

2 

2 

2 

NA 

2 

u 

0 

0 

0 

0 

z 

Very what at all 
u1elul utelul useful 

(3) (2) (1) 

3 

5 

5 

J 

2 

2 

2 

2 

3 

4 

NA 

4 

3 

6 

2 

3 

6 

5 

J 

4 

ti 

4 

3 

4 

5 

2 

4 

3 

4 

3 

NA 

2 

b 

4 

0 

5 

6 

u 

3 

4 

4 

3 

0 

0 

0 

0 

0 

2 

5 

2 

0 

NA 

2 

2 

0 

j 

0 

0 

• Each sample frame ol users was questioned on inlorma1ion and intorma1ion produc1s 1n lhecon1ex1 of their specilic technology. For e)(Smple. biomass sample lrames were 
asked about-a bibliography of general readings on biomass··. "a calendar ol upcoming biomass conlerences and programs-. etc. 

•• Rank-Each1nlorma1ion product was assigned a rank based on average uselutness. Thus. the product wilh the highest average usefulness wa~ assigned the rank of .. , .. : the product 
with the lowesl average usefulness would be ranked .. 25· where all items were askec:l. II two or more information Products were tied !or 2nd. they were both assigned a .. 2'". The next 
highest ranking was then assigned a ··4:-

•• · Average uselulness was calculated by assigning the responses on a 1-4 scale lrom a .. , .. ,or "essential .. to a -1-1or -not ver:y uselul". 

Figure 7-1. Usefulness of Selected Information Items: Wind Utility Representatives 
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Oues·tion #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful thai information would be to you.Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information 
or lnlormalion Product" 

Information Categories: 

Research lnform11t1on Categmtu; 

The state of the. art 

Research in progress 

Costs of installing and operating 
a 50lor 5y:Jtcm compared to a 
convenlional system 

Costs and performance of 
systems 

~lle-SP.eclfic Information Categories: 

Local building codes or other 
regulations affecting siting or 
installation of systems 

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

Marke.ting IOIOrm@tl9n Categf?r!~s..:. 
Marketing statistics and sales 
projections 

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

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

St<1nrl;mis. snP.cificatrons. or certifi
cation programs for equipment 

lns1ttut1onal. social. environ-
men1al. and legal aspects of 
sys1em applications 

Expected major developments. 
during lhe next 10 years 

Solar system program~. rc!:;c~rch. 
industries. and markets outside 
the United States 

Tax credfls. grant's. or other 
economic incentives 

Rank 

5 

13 

6 

8 

22 

23 

24 

6 

17 

3 

NA 

1.0 

Average Usefulness••• 

1.5 2.0 2.5 3,0 3.5 4.0 

Number of Responses 

·Euen
llal 
(4) 

15 

16 

9 

9 

2 

2 

8 

3 

10 

NA 

11 

Some• Nol 
Very whal al all 

useful uaetul uselul 
(3) (2) (1) 

15 

9 

11 

12 

8 

8 

8 

6 

5 

10 

12 

9 

NA 

10 

8 

20 

8 

5 

14 

13 

16 

8 

18 

13 

15 

13 

NA 

8 

5 

2 

·4 

5 

9 

11 

11 

4 

5 

I Information Products: 

Reforonce Information Prortucts: 

A bibliography of general readings 
A calendar of confere.nr.P.s and 

21 

20 

8 

18 

15 

6 

7 

14 

y 

24 

18 

13 

4 !I 
programs 

A list of sources lor information 

A 11st ol 1echn1ca1 experts 
Lists of local lenders. insurers. 

builders, engineers. installers. 
manufacturers.or distributors 

OescriP-live Information Products: 
A non-technical description ol how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

Qi!J.l~!!..lnfgrmatlan Products: 

Sy•t•m desion hAnnnnnks. installP!iQn· 
handbooks. or reference tables 
Manual methods lor sizing and pr~-

dicling the engineering performance 
or life cycle cos1s of systems 

Computer models for sizing and pre
dicting thP. P.noineerihg performance 
or lite cycle costs ot systems 

16 

8 

14 

11 

11 

19 

3 

5 

4 

6 

4 

4 

3 

10 

13 

16 

15 

13 

10 

11 

17 

13 

12 

12 

13 

10 

13 

7 

• Each ,am~E' lrAmll!,nf 11!\f!rll Was QueslioneCI on intorma1ion anCI inlormaf1on proeluc!• in 1he conled ot their specilic technology. t-or examp1e. tnomass sample frames were 
asked about ··a bibtiography ot general reae11ngs on biomass", "a calendar ol upcoming biomass conferences and programs", e1c. 

• • Rank-Eochinlorma1ion proe1uc1 wasassigneCI a rank based on average usefulness. Thus, !he proelucl wilh the highest average usefulness was assignee! lhe rank ol "1": the product 
wilh lho towesl average usefulness would be ranked "25" where all iloms were asked. II two or more Information proelucls were lied lor 2nd, !hey were bOlh 8ssigned a "2", The nexl 
h1ghes! ranktl'IQ was 11'101\ ass1gl'l80 a ii. 

••• Average usefulness wns calculated b.y assigning the rP.sponses on a 1•4 scale lrom a "4" lor "essential" lo a "1" for "nol very useful", 

Figure 7-2. Usefulness of Selected Information Items: All Solar Utility Representatives 

85 

7 

3 

5 

6 

6 

3 

4 

6 

5 

12 



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 Information Rank Awe,ag~ Usefulness ... Number of Responses 
or lnlnrmali('ln Producr Some- Nol 

E1sen
Ual 
14) 

v,,y 
useful 

13) 

what at all 

Information Categories: 

Research Information Categories: 

The ,;;tale nf Iha .irt 

Researc~ in progress 

Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 
conventional system 

Costs anc1 nr.rfnrmanr.P. nl 
sysl~rns 

~P.eclllc Information Cat~g~ 
I 0r~I Iii iilriing ,:-f.ldl?S or otl-!9r 
ro9 .. 1!atigng a.ffvoliRg -Gitir:.g or 
installation of systems 

c11matolog1cal data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories~ 
· Marketing statistics and sales 

projections 
Information on how to r'narket and 
sell systems inr.l11ciing g11irlP.linijS 
on obtaining financial support 

Other Information Categories: · 
Educational institutions and Other 
organizations offering related courses 
on system design or application 

Standards: specifications. or certifi-
cation programs for P.quipmP.nt · 

Institutional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

:soiar system programs. ,eseare~. 
industries. and markets outside 
the United Slates 

Tax credits. grants. or olher 
P.r.onomir. inr.entivP.s 

Information Products: 
Reference Information Products: 

A biblio~raphy of general readings 

A calendar of conferences and 
programs 

A lisl of sources for information 

A 11st of technical experts 

Lists of local lenders, insurers. 
builders. engineer:;, ii"l:...talltr!'t, 
manufacturers.or distributors 

Descriptive Information Products: 
~n-technic31 description of how 

a particular system works 

A technical description of how 
a Darticular svstem works 

System diagrams <;>r !?c;:hem~1iC$ 

!;Le.!Jgn tnlormallon Products: 

12 

12 

6 

18 

24 

22 

18 

15 

6 

NA 
6 

15 

21 

5 

12 

4 

6 

11 

15 

Svstem design handbooks. installation 
handbooks, or reference tables 6 
Manual methods lor sizing and pre~ 

dieting the engineering performance 20 
or life cycle costs ol systems 

Cu111µut"I' 111ut.lel~ fu1 :;iti11y am.I µ1 H
dicting the engineerjng performance 22 
or life cycle costs of systems 

1.0 1.5 2.0 25 3.0 3.5 ,.o 

,· 
0 

0 

1, 

2 

' 
I 

' ~ 

'. 

' 

2 

0 

0 

0 

0 

NA 

0 

0 

0 

0 

0 

n 

0 

0 

n 

J 

3 

6 

4 

2 

4 

0 

0 

4 

5 

NA 

3 

3 

2 

7 

3 

'5 

5 

4 

3 

5 

2 

0 

useful 
12) 

5 

5 

2 

.J 

2 

3 

3 

4 

6 

2 

3 

NA 

4 

4 

3 

0 

5 

~ 

3 

4 

4 

3 

~ 

3 

• each sample hame ol users was Ques1ioned on inlorma1ion and intorma1ion products in lhe con1ex1 ot lhelr specific 1ecnno1ogy. For example, biomass sample lrames were 
asked about "a bibliography ol general readings on biomass", "a calendar 01 upcoming biomass conferences and programs". etc. 

useful 
111 

0 

0 

0 

0 

0 

3 

4 

3 

2 

0 

NA 

n 

3 

1 
0 

0 

0 

0 

0 

2 

4 

•• R:ank-Eachinlormation producl was assigned a rank based on average usefulness. Thus, the product wl!h the highest average usefulness wos assigned the ,ank ol "I": the product 
with lhe.towest average usefulness would be ranked "25" where an it8ms were asked. 11 lwo or more inlormallo~ products were tied lor 2nd. I hey were boo, assigned a"::!", The nellt 
n,gne11 ranking was then assigned a "4:' 

• • • Average usefulness was calculated by assigning the responseaon a 1-4 scale lrom a "4" lor "essential" to a "1" fo, "nol ve!y usetul". 

Figure 7-3. Usefulness of Selected Information Items: Non-Solar Utility Representativ~s 
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categories/products could be useful to some Wind Utility Representatives but were of a 
lower relative priority to the entire group. · 

Statistical tests were also used to determine whether the Wind Utility Representatives 
rated any of these information items significantly higher (or lower) than they were rated 
by All Solar Utility Representatives, Nonsolar Utility Representatives and Wind Electric 
Power Engineers. Some groups, however, tended to give higher scores in general than did 
other groups. To compensate for this effect, these statistical tests compared the "rela
.tive rating" given by one· group to the "relative rating" given by the other groups. The 
procedure for calculating the relative rating is described in Appendix E. The average 

· overall rating Wind Utility Representatives gave to all items was 2.57; for All Solar Util
ity Representatives it was 2.49; for Nonsolar Utility Representatives it was 2.39; and for 
Wind Electric Power Engineers, 2.62. 

A comparison of representatives at Wind Utilities to those at All Solar Utilities and to 
Wind Electric Power Engineers showed the Wind Utility Representatives to be signifi
cantly (P < 0.05) more interested in "computer models." All other results were virtually 
identical •. Compared to the Nonsolar Utility group, Wind Utility Representatives were 
significantly (P < 0.05) less interested in "lists of local lenders, (etc.)" and more inter
ested in "computer models." 

Compared to Wind Electric Power Engineers, the Wind Utility Representatives gave sig
nificantly (P < 0.05) higher ratings to "computer models" and somewhat lower ratings to 
"a list of technical experts." · 

'l.3 ACQUISfflON OF INFORMATION BY RESPONDENTS 

'l .3.1 Use of Selected Inf <rmatim Sources 

Wind Utility Representatives were·asked which of 21 different potential sources of solar 
information they had used in the past few years. For this question the respondents were· 
not asked if they had obtained information on wind energy, 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 the respondents. The 
results are shown in Fig. 7-4. For the purpose of comparison, the results for All Solar 
Utility Representatives (Fig. 7-5) and Nonsolar Utility Representatives (Fig. 7-6) are also 
included. The results for Wind Electric Power Engineers are in Fig. 6-5. 

The information sources mentioned most often by Wind Utility Representatives. were: 

• Periodicals, newspapers, or magazines; 

• Workshops, conferences, or training sessions; 

• EPRI; 

• The Government Printing Office (GPO), and 

• Directly from DOE. 

Of the above mentioned sources,. all Wind Utility Representatives had used EPRI. In 
comparison, more than half of All Solar Utility Representatives also mentioned the above 
sources. Wind Electric Power Engineers also frequently relied on "workshops, (etc.)," 
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Question #11. In the past few years, have you obtained 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 l I 

Public Media: ' : 
I 

Radio or TV Not Asked ' ' I 
' Periodicals. newspapers or magazines 

' ' .) 

Private Solar~lnvolved Organizations: 
I I 

' : I 
I ' 

Private solar energy or environmental organizations 
' The local chapter or national hea.dquarters of International I ' I ' ~olar Energy SQciety (ISi:$). including their publications ' 
I 

' I 
' The local chapter or national headquarters of Solar Energy - ' . 

I I 

Industries Association (SEIA). including their publications I 
. 
I 

' ' I 

Oontaat11 with Profaooionolo, I : 
I 
I ' . 

An installer. builder. designer or manufacturer of solar systems I . . 
Workshops. conferences or training sessions 

I ' 
I I I 

Information Services*: 
I ' ' ' ' 

. 
I 

' 
. -I ' ' 

Your organizational library or a local library I 

' 
I I 

I I 

A commercial data base: for example. Lockheed. SOC. BAS I I ' ·• . I 

' ' ' I 

' 
Smithsonian Science Information Exchange (SSIE) I . . . 

' 
. 

I 
I ' ' ' A Federal library or information center: for example. the National . 

' Agricultural Library or the Environmental Data System I 

' 
The Government Printing Office (GPO) 

I ' . 
' I National Technical Inform.alien Service (NTIS) : 

' ' ' 
. 

Technical Information Center at Oak Ridge (TIC) I ' . 
' I 

I . 
Government Solar-Involved Organizations 

I : : ' ' : . 
' I 

Directly from the U.S. Department of Energy 
I ' ' National Sola°f Heating & Cooling Information Center I ' ' ' ' . 
: : ' 

I I 

Regional Solar Energy Centers ' ' 
' 

I 

I ' 
I . 

State Energy or Solar Offices . 
' 

' : ' 
0 !her: ' I ' I . 

' ' ' ' I 

Some other state or locai government office or publication ' ' . 
I 

. ·, . . 
' . 

' A public utility company ' ' i ' $ources for this specific sample frame**: : I ' 
' ' I I I 

' ' 1 

American Wind Energy Association ' I 
' ' ' ' Electric Power Researc,n I nstltute 

' ' ' I 

' ' ' ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources whicti 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. Department of Agriculture. including Extension and Forestry:· 
These data are based upon a total of 9 respondents. 

Figure 7-4. Use of Selected Information Sources: Wind Utility Representatives 
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Que~tion #11 .. In the past few years, have you obtained 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 ' ' ' Radio or TV Not Asked : : ' 
' : ' I 

' Periodicals. newspapers or magazines 

' ' ' 
' 

I ' Private Solar-Involved Organizations: I 

' ' : I I 
I ' : 

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 nati"onal headquarters of Solar Energy ' ' 
I ' 

ln.dustries Association (SEIA). including their publications ' I 

' ' ' 
Contacts with Professionals: ' : 

I 

' I 
' I 

An installer, builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 
I 

' I : nformation Services•: ' ' ' I 
' ' I ' ' 

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

A commercial data base: for example. Lockheed. SOC. BRS I ' 
' ' ' ' I ' ' ' ' 
' ' ' Smithsonian Science Information Exchange {SSIE) ' ' : ' 

I 

' ' A Federal library or information center: for exilmple. the National ' ' Agricultural Library or the [nvironmental Data System I 

' 
Tne Government Prlntln!I Office (GPO) 

I ' ' 
National Technical Information Service (NTIS) 

I 
I 

' ' ' ' 
Technical Information Center at Oak Ridge (TIC) ' ' ' ' ' 

G . . 
overnment $olar-lnvolved Organizations ' ' : 

' ' ' I 

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

' National Solar Heating & Cooling Information Center ' ' ' ' I 
' ' Region11I Solar Energy Centers ' 
' ' State Energy or Solar Offices 

' ' ' !her: ' I 
I 0 

' ' . 
Sorrie other state or local government office or publication : 

' ' A public utility company 
I --

' . 
Sources for this specific sample frame .. : ' 

. 
' . ' 
I . 
' ' I 

Electrlc Power Research Institute 

' ' ' 
' 

I 

' : ' ' ' ' ' 
' 
' : ' 

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. th,· 
manufacturers of biomass conversion equipment were also asked ii they have obtained any type of solar information from: .. the local c, 
11dliu11dl office of the U.S. Department of Agriculture. including Extcncion and Foroctry:• 
These data are based upon a total of 35 respondents. 

Figure 7-5- Use of Sel~cted Information Sources: All Solar Utili-ty Representatives 
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Question #11. In the past few years, have you obtained 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 

"ublic Media: ' : 
' 

Radio or TV Not Asked ' ' 
Periodicals. newspapers or magazines 

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

Private solar energy or environmental organizations 
' 

The roe.al chapter or national headquarters of International I ' 
0% I 

Solar Energy Society (iSESJ. including their publications ' I 
The local chapter or national headquarters of Solar Energy ' I 
Industries Association (SEIA). including their publications I 

I 

' Cunlacls with Prolesslunals: ' ; 
I : 
I 

' An installer. builder. designer or manufacturer of solar systems 

I ' Workshops. conferences or training sessions ' 
I 

I 

' 4 ' rntormatlon Services•: \ ' ' ' I 

' ' I ' 
Your organizational library or a local library 

I 

A commercial data base: for example. Lockheed. SDC, BAS ' I 

' ' 
' ' ' 

Smithsonian Science Information Exchange (SSIE) I ' ' ' : ' ' ' ' A Federal library or information center: for examp!e. the National 
0% ' ' ' 

Agricultural Library or the Environmental Data System ' I 
I : ' I 

The Government Printing Office (GPO) 
I I ' ' ' I ' National Technical Information Service (NTIS) I ; I 

' I ; ' Technical Information Center at Oak Ridge (TIC) 
I ' ' ' ' ' ' 
I ' : Government Solar-Involved Organizations ' ' 

··- ' ' ' 
Di redly from the U.S. Department ol Energy I ' 

' ' : I 
I 

National Solar Heating & Cooling Information Center I ' ' 
' ' ' : ' 

' ' Regional Solar Energy Centers ' ' 0% ' ' ' ' ' ' ' ' State Energy or Solar Olfices ' ' 
' ' : I 

~: ' I ' 
' I ' 
' : ' .. 

Some other state or local government office or publication 0% ' ' I ' ' I 

' I ' ' 
A public utility company ' ' ' 

I ' 
., 

Sources for this specific sample t_rame••: : I 

' I ' I I 

Electric Power Research Institute (EPRI) 
I ' ' ' ' ' ' ' I 

' 
' 
' 

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 if 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 7-6. Use of Selected Information Sources: Non-Solar Utility Representatives 
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GPO, and DOE. An overall comparison of Solar to Nonsolar Utility Representatives 
showed that significantly (P < 0.05) more respondents in the All Solar Utility group men
tioned using "a federal library," DOE, National Technical Information Service (NTIS), 
DOE, and International Solar Energy Society (ISES); no significant differences were found 
when compared to Wind Electric Power Engineers. 

The information sources mentioned least often by Wind Utility Representatives· were: 

• ISES, 

• Solar Energy Industries Association (SEIA), 

• A commercial data base, 

• Smithsonian Science Information Exchange (SSIE), · 

• Technical Information Center (TIC), 

• National ~olar Heating and Cooling Information Center (NSHCIC), and 

• Some other state or local government office or publications • 
.. 

The sources least used by All Solar Utility Representatives, Nonsolar Utility Represen-
tatives, and Wind Electric Power Engineers were "a commercial data base" and 11SSIE.11 

7 .3.2 Membership in Solar-Interested Organizatims 

Five of the 9 Wind Utility Representatives interviewed were members of a professional, 
technical, or other organization with an interest in solar energy. The organizations (all 
receiving single mentions) included: 

• American Wind Energy Association, 

• Cleveland Engineering Society, 

• Institute of Electrical and Electronics Engineers, 

• Kansas Municipal Utilities, 

• National Rural Electric Cooperative Association, and 

• Smithoonian Resident Associate Program. 

7 .3.3 Exp<Jsure. to Publicatims on Solar Energy 

During the past 6 months, 8 of the 9 Wind Utility Representatives had read publications 
which included information on wind energy. These publications (and the number of times 
mentioned) included: 

• DOE publications (3), 

• Electrical World, 

• Electric Energy Association reports, 

• · Electric Light and Power (2), 

• Energy.Insider (2), 
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·• Federal government pamphlets, 

• Federal Register, 

• NASA Lewis Research Center publications, 

• NASA report (energy supplied by DOE), 

• Science, 

• Solar Age, 

• Washington Report, and 

• Wind Power Digest. 

Also mentioned was the "Electric Power BTRI publications," a publication that the 
authors could not verify. 

? .3.4 Use of Special Aequisitim Methods 

The respondents were asked whether they had obtained any information (not just on wind 
or solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). 

Few of the Wind Utility Representatives appeared accustomed to using these special 
acquisition methods. In the past year, only 1 of the 9 (11 %) had used a computer termi
nal, 2 of the 9 (22%) had used COM, and 4 of the 9 (44%) had used other microform. Use 
of these methods was also minimal for all other utilities studied, solar and nonsolar. 

?.4 SUMMARY AND COMMENTS 

This section discussed the results of a study of nine representatives of utilities which 
were known to have operated, installed, or monitored research on wind energy conversion 
systems. Five of the nine were in management positions. 

Of the five Utility groups interviewed, the Wind group was significantly rrtore involved 
and slightly more informed than the PV Utility group. Wind Utility Representatives 
appeared to be the least educated but had the greatest length of professional experience 
of a11 six. groups. 

All nine Wind Utility Representatives were interested in the technical areas of equip-
. ment (electrical and control). Preference for size of wind systems (small versus 

medium/large) did not differ; seven of the nine (78%) respondents expressed interest in 
each size. However, one of the areas generating the least interest among Wind Utility 
Representatives ("rotary equipment") generated the highest interest among Wind Electric 
Power Engineers. · 

Wind Utility Representatives gave the highest priority to receiving information on: 

• Costs of installing and operating a wind energy conversion system compared to a 
conventional system, 

• Costs and performance of wind energy systems, 

92 



- TR-749 S:~l 1fi' --------------------------

• Local building codes or other regulations affecting wind energy conversion sys-
. terns, · 

• Computer models for sizing_ and predicting performance or costs, 

• The state of the art in wind energy conversion systems, and 

• EJ:epected major developments in wind energy during the next 10 years. 

Low ratings were given to "how to market and sell wind energy systems," "marketing sta-
. tistics," a bibliography," "calendars," and "educational institutions." · 

All Solar Utility Representatives, Nonsolar Utility Representatives, and Wind Electric 
Power Engineers interviewed placed cost information as the number one priority. They 
also agreed on assigning the lowest priority to marketing information. The Wind Utility 
group, however, appeared to place a slightly higher value on "research in progress" and a 
significantly (P < 0.05) higher value on "computer models." 

For information on solar energy, _the Wind Utility R_epresent_atives, as well as representa
tives of the other four utility groups, ref erred- most often to "periodicals," "workshops 
(etc.)," EPRI, GPO, and DOE. Popular sources also used by Wind Electric Power Engi
neers included "wor!<Shops," GPO, and DOE. An overall comparison of Solar to Nonsolar 
Utility Representatives showed that significantly (P < 0.05) more respondents in the All 
Solar Utility group mentioned using "a federal library," NTIS, DOE, and ISES. 
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SECTION 8.0 

WIND ENERGY CONVERSION SYSTEM El>UCATORS 

8.1 DESCRIPTION OF RESPONDENTS 

8.1.l Descriptim of Sample 

This section describes the results of a telephone study to determine the needs of post
secondary educators for information on wind energy ~onversion systems. Nine Wind Edu
cators were interviewed. · 

The sample frame· for Wind Educators was constructed by searching the .Solar Energy 
Information Data Bank (SEIDB) Education· Data Base [18]. One hundred and three col
leges listed courses which included wind information and also identified the instructor for 
the course. Only names of instructors for advanced-level wind courses were used. 
Instructors who also appeared fo education sample frames for other technologies were 

. eliminated. In many cases, course descriptions named several technologies, and it was 
necessary to make some arbitrary decisions about the sample frame in which to place the 
course instructor. Related Researcher and Engineer sample frames were ·also checked 
for duplication of contact names, and duplicates were eliminated from the larger sampl~ 
frame. After all adjustments were made, the 9 interview candidates were randomly 

. selected from a sample frame of 28 names. 

Respondents. In making the telephone calls to contact the ran9omly 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 really. had been teaching .courses on wind and 
that they would be needing information on wind energy' within the next year. U 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 respon
dent. · If such a referral was made, a call was then made to this new candidate; if no 
infraorganizational ref errat was made, a new candidate was randomly selected from the 
sample frame. The results of this process may be seen in Table 8-1. 

Comparisons~ For additional imight into the . information needs and the information 
habits of these Wind Educators, results from this group are compared to the results from 
all of the educators interviewed in this study (All Educators). In addition to wind energy, 
the technologies included in All Educators were: solar thermal electric power, active 
solar heating and cooling, passive solar heating and cooling, photovoltaics, biomass, and 
solar industrial process heat. In performing any statistical comparisons, the totals for 
Wind Educators have been subtracted from the· totals for All Educators. The data for 
Wind Educators and for .All Educators can be found in Appendix F. 
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Table 8-1. COMPLETION OF INTBRVIBWS: WIND EDUCATORS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 

attempts or before interviews were completed 

Subtotal 

Contact attempted: invalid candidate (e.g., inappropriate 
field of interest, no telephone) · 

TOTAL 

Sample frame erior re.tee. (Percent) 
Completion rate (Percent) 

8 Inve.lid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

8.1.2 Current Status of Respondents 

Number of 
Candidates 

9 
0 
0 

7 

16 

3 

19 

16 
56 

. Role. Eight of the 9 Wind Educators were on the faculties of 4-yee.r colleges or universi
ties; the other taught e.t e. technical institute. They taught courses in the Physics (2), 
Industrial Technology (2), Mechanice.l Engineering, Electrical Engineering and Computer 
Science, Applied Science, Energy and Transportation, and Continuing Education Depart
ments. Two taught courses dee.ling only with wind energy. The other 7 taught broader 
courses which included such topics as: small wind power systems (6), central wind power 
systems (2), and small and central scale electricity generation (3). In describing what 
they were doing in the area of wind energy, only 3- specifically mentioned teaching. 
Three were involved in the design and CQnstruction of wind energy conversion equip
ment: turbines, generators, and systems. Two were involved with manufacturing, dis
tributing, servicing, and using wind components and systems. Other activities mentioned 
included: research on e. 3000-W unit, .marketing and using wind generators, servicing . 
independent systems, restoring old electric generating wind systems, distributing equip
m ent, and manufacturing electronic controls. One educator mentioned "comparing wind 
energy systems with other energy systems-their applications," as what he/she was doing 
in the area of wind energy. 

Involvement. Seven of the 9 (78%) Wind Educators said that they were "very involved" in 
wind. This was higher than the 27 of the 63 (43%) of All Educators who said they were 
"very involved" in their respective solar technologies. No other Educator group had as 
many respondents considering themselves "very involved1' as did the Wind Educators~ 

lnformedness. Five of the 9 (56%) Wind Educators considered themselves "very· 
informed," compared to 31 of the 63 (49%) of All Educators. All of the Wind Educators 
considered themselves at least "moderately informed." This was similar to All Educa
tors, where 58 of the 63 (92%) considered themselves at least "moderately inf ormed.n-
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Need for Information. All 9 of the Wind Educators indicated they would need informa
tion on wind energy outside the job as well as on the job during the next year. None of 
the other Educator groups who were asked this question (Industrial Process Heat (IPH) 
and Solar Thermal Educators were not asked) had all 9 respondents expecting to need 
information on their solar technology outside of their jobs. The proportion of All 
Educators who indicated they would need information outside of their job was 31 of the 
45 (69%). 

8.1.3 Backgrotmd of Respondents 

Six of the 9 (67%) Wind Educators held doctoral degrees, 2 held master's degrees, and 1 
held a bachelor's degree. The percentage of Wind Educators holding advanced degre~s 
(beyond bachelor's) was 89%; this was the same as was found for All Educators (5 of the 
63, or 89%). Three of the Wind Educators had degrees in industrial education/industrial 
technology, 2 had degrees in physics, and 1 each had degrees in architecture, applied 
mechanics, high voltage engineering, and science. Eight of the 9 Wind Educators had 
received their most recent degree within the past 20 years; 2 of these within the past 10 
years, 4 from 10-15 years ago, and 2 from 15-20 years ago. One Wind Educator received 
his/her degree more than 20 years ago. · 

Most (6) of the Wind Educators had been in their present profession (not necessarily 
teaching) for over 10 years, 1 for 6-10 years, arid 2 for 3-5 years. Five of the group gave 
their present profession as educator, professor, or teacher. Other profession~! descrip-. 
tions were: architect, expert on wind and solar energy, designer of wind and sollµ' ther
mal systems, theoretical physicist, and "wind electric technician, manufacturer, and ser-
vice dealer." I 

8.2 INFORMATION NEEDS OF RESPONDENTS 
.. 

8.2.l Technical Areas 

Wind Educators were asked to choose those areas in which they were "particularly inter
ested in obtaining information" from a list of selected technical areas of wind energy. 
All 9 respondents were . interested in "small-scale wind systems," "towers," "control 
equipment," and "electrical equipment." They were less interested in "medium/large
scale wind systems" (4 of the 9) and "rotary equipment" (5 of the 9). 

Some Wind Educators volunteered that they were also interested in wind energy storage 
and grid connections to utilities~ 

8.2.2 Types of Inf ormatim 

Wind Educ~tors were asked to name the information about wind energy that was impor
tant for them to ·obtain. All 9 volunteered one or more items of information which they 
considered important. Included in: the items they mentioned were: research in progress 
(3), planned research projects, up-to-date statistics, updated research on design, latest 
developments on Savonius rotors, blade design, technical aspects of wind energy, tech
nical and economical types; models on the economics of wind power, existing and new 
installations, consumer reports, data feedback, climatological data, and grants. One 
respondent was also interested in information on using water in connection with wind sys
tems. 
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Three of the 9 (33%) Wind Educators stated that there was information on wind energy 
which they needed but were unable to get. About the same proportion (35%) of All Edu
cators also felt such a need for information on their solar technologies. Information that 
the Wind Educators volunteered they needed but were unable to get included: complete 
tests on Chalk turbines, Clark Y Airfoil Tests, research in progress, tax credits and. 
grants available, and technical information such as actual designs. 

Choice Between Specific Needs. A list of 11 types of wind information products and 14 
types of wind information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value of "essential," 
"very useful," "somewhat useful," or "not at all useful." The results are displayed in 
Fig. 8-1. For the purpose of comparison, results for All Educators are in Fig. 8-2. 

The following three information categories/products were rated highest by Wind Educa
tors: 

• Tax credits, grants, or other economic incentives; 

• Research in progress; and 

• Climatological data. 

Wind Educators assigned the lowest relative ratings to: 

• A nontechnical description of how a particular system works; 

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

• Lists of local lenders, imurers, builders, engineers, imtallers, manufacturers, or 
distributors. 

Statistical tests indicated that differences between the ratings for the three highest and 
three lowest-rated information items were significant (P<0.05) for Wind Educators. It 
will be noted {see Fig. 8-1) that the range between the top-rated, and the lowest-rated 
items was not as large for Wind Educators as for most other groups in this study. The 
Wind Educators tended to see many different items as being useful. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
Wind Educators. For example, 5 of the 9 (56%) thought "lists of local lenders (etc.)" were 
either "essential" or "very usefu1,." Thus, these information categories/products could be 
useful to some Wind Educators but were of a lower relative priority to the entire group. 

Statistical tests were also used to determine whether the Wind Educators· rated any of 
these information items significantly higher (or lower) than they were rated by All ~.du
cators. 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 rat
ing" given by one group to the "relative rating" given by the other groups. The procedure 
for calculating the relative rating is described in Appendix E. The average overall rating 
Wind Educators gave to all items was 2.79; for All Educators it was 2.64. The ratings 
given by Wind Educators were· among the eight highest given by any of the 86 groups 
studied. 
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Ouestion·#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 ol Information Rank Average Usefulness••• Number of Responses 
or Information Producl* 

Information Categories: 

Research Information Caleg.!!!!!!; 

The state of the art 

Research m progress 

~ost Information Categories: 

Costs of installinQ and operaling 
a solar system compared to a 
conventionaf.:lystcm 

Costs and performance of 
systems 

Slte-S~eclllc lntorinallon Categories: 
I nr.;:il huil<ling r:nrlP.!=. nr nlhAr 
1 regulations affec1in9 ,siting or 
installation of systems 

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

Marketing Information Categories: 
Markutiny :;tuti:;tics and :;alc!l 
projections 

Information ori how to market and 
sell systems including gUidelines 
on obtaining financial support 

Other Information Categ!lli!!:. 
Educational institutions and other 
organizations offering related courses 
on system design or application 

Standards. specifications. or certifi· 
c~rion rroar;tms for equipment 

Institutional. social. er:wiron-
mental. anq legal aspects of 
sys(em applications 

Expected major developments 
during the nexl 10 years 

Solar system programs. research. 
industdes. and markets out5ide 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference Information Producls: · 

A b1b~ography ot general readings 

A calendar of conferences and 
programs 

A list of sources for inlcirmation 

A 11~1 nl IP.r:hnir.111 P.ll'flP.rl<i 

Lists of local lenders. insurers. 
builders. engineers. installers. 
manufacturers.or distributors 

OescrlP-:tlve Information Products: 
A non-technical description ol how 

a particular system works · 

A technical description ol how 
a· particul~r system works 

System diagrams ,or schematics 

Q._e..!,lgn lnform8tlon Products: 

System design handbooks, installation 
hanr.thonkc;, or refinance tahle~ 
Manual methods lor sizing a_nd pre· 

dieting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

11 

2 

16 

4 

16 

2 

20 

11 

11 

~ 
4 

4 

23 

16 

8 

8 

20 

23 

23 

16 

8 

11 

11 

20 

1.0 1.s· 2.0 2.5 3.0 

' I 
I 

' ·-· 

I 

,· 

3.5 4.0 

e .. en· 
Ual 
(4) 

3 

4 

2 

3 

2 

3 

2 

2 

2 

2 

3 

2 

2 

4 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

.. .., 
uselul 

(3) 

2 

2 

4· 

3 

3 

4 

4 

3 

5 

4 

6 

2 

3 

4 

4 

5 

2 

3 

2 

.s 
5 

2 

4 

3 

Some-
whet 

uaetul 
(2) 

·3 

3 

3 

3 

2 

6 

2 

4 

2 

0 

3 

2 

3 

4 

3 

2 

2 

2 

• .F.ar:.h !UlmplP. lramP. nl wuus wasquel\linned on inlormalion and inlnrmAlinn rm)('lur:.1-. in lhP.conle•I o! lhoir specitic 1echnology. f:orexamplo. biomass samplo f~o.mos were 
asked aboul Ma bibtingraphy nl genP.ral rPArling'i _nn hinman" "a calendar nl urw:nming biomass conlarences and programo ", etc. 

Not 
at all 

useful 
(1) 

0 

2 

0 

0 

0 

0 

0 

2 

0 

2 

·o 

1 

3 

2 

·1 

i 

2 

• • Rank-Eachintormation producl was assigned a rank based on average usetutness. Thus. the product with !he highest average uselulness was assigned lhe rank of "1": the producl 
w11h the lowesl average uselulness would be ranked "25M where all items were asked. II two or more inlormation products were lied lor 2nd. they were both assigned a "2". The nexl 
highesl ranking was then assigned a "4': ~-

•. • Average 11v-l1ilnP.'!;1" was ca1cu1a1ed by assigning the respon;es on a 1.4 scale from a "4" lo, '"oo,cn1iol" to a "1" tor "not very useful". 

Figure 8-1. Usefulness of Selected Information Items: Wind Educators 
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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 lo you. Would the following be: essential, very useful, 
somewhat useful, or not al all useful? 

.. 
Type of Information Rank Average Usefulness••• Number of Responses 

or lnformalion Prod~cr Some· ...... . ... ..... .... UMlut uUtu1 
1.0 1.5 2.0 2.5 3.G ... • (4l (3) (2) ' 

nformalion Categ~ : ' ' ' ' ' ' ' 
Research Information Categories: ' ' I ' ' ' 

Tiu ... :.lulU vi ll\6 lli't l l 5 35 11 

7 ' : ' 14 33 14 Research in progress ' ' ; ' ' ' Cost Information Categories: I ' I ' ' 
Costs of installing and operating ' 

I 
I I 

' a solar system compared to a ' ' 19 29 10 4 
conventional system : i : ' Co3t3 and pcrform,.anco of '1 ' 20 23 20 
systems 

' ' ' ' : I 

Sila.Ji!lflil!!~ lnlarmallan Catvae!!<:!= : ' I 

LuL:al building codes or other ' : ' ' 10 22 20 
1l:!yu1ddu11.s allic1..ll11y Jili11y u• lR : 
installation of systems 

Climatological data such as wind. l : ' : ' 21 24 15 
weather. or amounl of sunshine : : ; ' ' ~g Information Categories: ' : 

Marketing statistics and sales : ' : ' 
23 5 15 26 projections 

Information on how to market and ' ' : 
3cll system$ including guidelines 24 -5 17 21 
on obtaining linancial support 

' ' Other Information Categories: ' ' ' Educational institutions and other ' 
I : organizations ollering related courses ' 8 26 n 

on system design or application 19 
' 

Standards. specifications. or certifi-
17 

: : 11 18 26 
cotion programs for equipm'i"nt 

Institutional. social. environ- : : ' 
mental. and legal aspects of. 16 ' 6 30 19 
system applications 

' ' Expected major developments ' : 
l 7 31 10 4 ·during the next 10 years 

Solar system programs. research. : ; : 5 '4 23 
industries. and markets outside 25 
the United States : 

Tax credits. grants. or other 8 19 19 22 
ooonomic incq11tiv113s 

1ntormat111n Products. 
: 

I 

Relerll!11&e tnfu1111aUu1\ rroduot111 ! ' I 
12 12 27 21 A bibliography ol general readings : 

A calendar ol conlerences and : 
15 : 6 30 21 

programs 
' : : : 

A list of sources for information 9 11 32 1 7 

A hst ot technical experts 21 ' 7 19 30 
Lists of local lenders. insurers. : : ' ' 9 22 20 ouilders. l:!'n9h1t=~1s, i113lalle,3. 20 ' ' manufacturers.or distributors ' 

. 
' : I 

o,scriP-;llve Information Products: ' ' ' 
A non-technical description of how : ' 22 ' 9 11 25 

a particular system works 

A technic31 description ot how : 
a p~rti,:ular c;y,;fpm wnrks 6 

: 12 37 11 

: : : I 

Sy~tP.m c1iaorams or schemalics l J ' 12 28 18 

: ' 
' ' ' ~.filgn lnformaticin Products: : ' 

' I 

I ' Sy.stem d1:sign hl'\nrlhrH)kR, installation I 

: : ' 
handbooks, or reference tables 11 ' 14 25 2U 
Manual methods tor Siting and µre- : : : 

dieting the engineering performance : : : or life cycle costs of systems l 0 l 5 25 l 6 
' Computer tnoc:ie1s tor slzlny anU µre- : ' 23 dieting the engineering performance 14 ' . ' 11 23 

or life cycle costs of systems ' : 
· Eacn sample frame o! users was ques11oned on information and in1ormat1on products in tne context o1 their specific tecnnology. For example. biomass sample frames were 

as1,;eo abou1 ··a bibliography ot general readings on biomass"'. ··a calendar 01 uDCom1ng biomass conferences and programs ... e1c. 
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Rani,.-Ea-:h inlormation product was assigned a ran~ based on average use1ulness. Tnus. tne produc1 :,oiitn the nighest average u~!ulness was.assigned the rank 01 ··1··: the producl 
w,tn the lowest average use1ulness woUld be ran~ed "'25"' where all items were asi,.e,a, If two or more in!orma1ion producis were tied lor 2nd. triey were bOlhass1gneda ··2"'. The next 
h'.ghest ranl,;1.19 was then ass,gned a "4; · 

· Average usefulness was calculated by assigning tne responses on a 1-1 SG<lle from a··,·· 1or ··essential'" to a .. , .. !or "not very use1ul 

Figure 8-2. Usefulness of Selected Information Items: All Educators 
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In comparing the results for Wind Educators to the results for All Educators, there were 
some similarities. "Climatological data" was among the three top-rated items for both 
groups, and "solar energy programs" was among the three lowest-rated items for both 
groups. Statistical tests indicated that, compared to All Educators, the Wind Educators 
rated "a technical description" and "costs of installing'' significantly (P < 0.05) lower and 
"how. to market" significantly (P < 0.05) higher •. Wind Educators also seemed to rate 
"standards," "institutional aspects," and "tax credits" higher, but "state of the art" lower. 

8.3 ACQUISfflON OF INFORMATION BY RFSPONDENTS 

8.3.1 Use of Sei.ected Informatim Sources 

Wind Educators were ask~ which of 21 dif.f erent potential sources- of solar information 
they had used in the_past few years. For this question the respondents were not asked if 

· they had obtained information ~bout wind energy, 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 the respondents. The 
results for Wind Educators are shown in Fig. 8-3. For comparison, those for All Educa-. 
tors are shown in Fig. 8-4. 

Wind Educators were very aware of the available sources of information. The inf orma
tion sources mentioned most often by W:ind Educators (at least 7 of the 9 had used them) 
were: 

. . \ 

• An installer, builder, designer, or manufacturer; 

• Periodicals, newspapers, or magazines; 

• An organizational library or a local library; 

• Workshops, conferences, or training sessions; 

• Private solar energy or environmental organizations; 

• The Government Printing Office (GPO); 

• The National Technic~l I11:formation Service (NTIS); and 

• Directly from the U.S. Department of Energy (DOE). 

In comparing these results to All Educators, seven of the eight sources mentioned most 
often by Wind Educators were also ·mentioned most often by All Educators. Only. NTIS 
was not among the top eight sources used by All Educators. 

· The information sources mentioned leasf often by Wind Educators were: 

• · A commercial data base, and 

• Smithsonian Science Information Exchange (SSIE). 

These two sources were also among the lowest-rated items for All Educators. 

In comparing the.information sources used by Wind Educators to those used by All Educa-
tors, no statis~ically significant differences were found. · 
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Question #11. In the past few years, have you obtained any type of solar information f~om any of the following sources? 

Information Sources Percentage Responding Yes'": 

0 10 20 30 40 
J 

50 60 70 80 90 100 
I 

I 

' i I ' PuQlic Media: ' 
i 

I ' 
' ' 

Radio or TV 
,· 

I ' ' Periodicals. ne~spapers or magazines 

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

I 

I ' ' ' ,. 
I ' 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International ' 
I 

' ' 
Solar Energy Society (ISES). including their publications : 
The local chapter or national headquarters of Solar Energ·y 
Industries Association (SEIA). including their publications 

I : 
Coniacls with Professionals: I : : 

I 

' : I I 

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

Workshops. conferences or training sessions 
·, 

' ' 
Information Services•: 

I ' ' ' ' ' I 
' ' ' I ' ' 

Your organizational library·or a local library 
I I 

I i I 

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

' ' ' ' ' I 

' ' ' Smithsonian Science Information Exchange (SSIE) ' ' I : : ' A.Federal library or information center: for example. the National ' '· Agricultural Library or the Environmental Data System I 

..._; : 
The Governme_nt Printing Office. (GPO) 

I ' ' 
I 

National Technical Information Service (NTIS) '. 

' : I 

Technical Information Center at Oak Ridge (TIC) ' ' ' I ' 
I ' Govemment Solar-Involved Organizations I 

I : 
- ' ' ' -. 

' ' I 

Directiy from the U.S. Departmeni of Energy 

' ' National Solar Heating & Cooling Information Cante, ' ' : ' ' I 
' ' Regional Solar Energy Centers ' ' I ' I 

I 

State Energy or Solar Offices ' ' 
' ' I 

Other: ' I 
I 

' : 
Some other state or local government office or publication 

' ' 
A public utility company 

' " I ' Gourcc3 for thi~ sr:,coifio oomplo framo••: : I 
I 

I ' -I I 

American Wind Energy Association 

' ' ' I 
I 

' ., 
' ' ' I ' 

' ' 

' ' : ' 

Services and centers whose primarY. purpose is to disseminate information. . 
Some sample frames were questioned about additio,nal infor,:nation sources which are applicable to their technology. For e.xample. 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 9 respondents: · 

Figure 8-3. Use of Selected Information Sources: Wind Educators 
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. . 

·auestion #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Pri~ate solar energy or environmental organizations 

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

The local chiipter or national headquarters of Solar Energy 
Industries Association (SEIA). including their nuhlic::ations 

Contacts with.Professionals: 

An installer. builder. designer or manufac::turP.r of solar systems 

Workshops·. conferences or training sessio~s 

nlormation Services*: 
.. 

Your organizational li_brary or a local library 
. I 

A commercial data base: for example. Lockheed~SDC. BRS 

Smit'hsonian Science Information Exchange (SSIE) 

A Federal library or information center: for exa_mple. the I\Jational 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Service (NTIS) 

Technical lnformati_on Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

DirecUy from the U.S. Department of Energy 

National Solar Heating. & Cooling Information Center 

Regional Solar.Energy Centers 

State Energy or Solar Offices 

0 !her: 

Some ott)er state or local government office or publication 

A public u_tility company 

., 

Services and centers whOse primary purpose is to disseminate information. 
"These data are _based upon a total of 63 respondents. , 
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Figure 8-4. Use of Selected Information Sources: All Educators 
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8.3.2 Membership-in Solar-Interested Organizatims 

Eight of the 9 Wind Educators interviewed were members of a prof ~ional, techni_cal, or 
other organiz~tion with an interest in solar energy. These organizations (each was inen
tiooed by only one respondent) included: 

• American Association of Physics Teachers, 

• American Institute of Archit~cts, · 

• American Society of Mechanical Engineers, . 

• American Wind Energy Association, 

•J Instrument Society of America, · 

• Intern~tional Solar Energy. Society, 

• ~ew England Solar Energy Society, 

• . New Mexico Solar Energy Association,. 

• Northern California Solar Energy Association, 

. • · Solar Energy Association of Connecticut, and 

• Solar Utilization of Northwest New York. 

Seven o_f the eleven organizations mentiooed were state, local, or national 'solar en~rgy 
organizations. 

8.3.3 Exposure to Pmlicatims on Solar Energy 

During the past 6 inonths, 8 of the 9 Wind Educators had read publications which included 
information on wind energy •. The publications they could specify (and the number of 
times mentioned) included: 

• Alternative Sources of Energy, 

• -DOE weekly new~, 

• Federal reports, 

• Mother Earth New:;, 

• Solar Age (3)~ 

• . Solar Energy, 

• Sol~=~ngineering (3), 

• Technology Review, and 

• Wind Power .. Digest. 

Also mentioned were some publications that the authors could not verify. These included · 
"Environmental· News " "PM " "POS " "Shefter (Wind Machine) " "Solar Research and . ' . ' ' . . ' Development," "WACS, "~and "Wind Energy Digest." · 

Solar energy publications such as Solar Age and Solar Engineering were t!le most popular 
among this gro.~ of respondents. · 
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8.3.4 Use of Special Acguisitim Methods· 

The respondents were asked whether. they had obtained any information (not just wind or 
solar energy) in the past year by computer terminal, by Computer Output Microform 
(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few of the 
Wind Educators appeared accustomed to using these special acquisition methods. Only 2 
(22%) had used a computer terminal in the past year, no one had used poM, and only 2 
(22%) had used other microform. These results were similar to those for All Educators 
where only 22%, 6%, and 33% had used computer terminals, COM, and other microform, 
respectively. · 

8.4 SUMMARY AND COMMENTS 

Nine postsecondary educators teaching courses that include wind energy topics were 
interviewed. These Educators had a high level of involvement in wind energy compared 

· to other Educator groups. They needed wind information outside the job (as well as on 
the job) more than any other Educator group. A possible explanation for these facts is 
their broad involvement in various areas of wind energy. In addition to teaching courses, 
they mentioned doing wind research, designing and constructing wind equipment, manu
facturing, distributing, and servicing wind components and systems, and being a user of 
wind systems. Their level of informedness and level of education was similar to that of 
All Educators. · 

All of the Wind Educators were interested in obtaining irtformation on "small-scale wind 
i;ystems," "towers," "control equipment," and "electrical equipment." 

Wind Educators gave the highest priority to receiving information on: 

• Tax credits, grants, or other economic incentives for wind energy systems; 

• Climatological data; and 
'· 

• Wind energy research in progress. 

They gave low ratings to "a nontechnical description," "solar energy programs .•• outside 
the United States," and "lists of local lenders (etc.)." 

Research information appeared to be especially important to the Wind Educators; as it 
was highly-rated on this question as well as being specifically mentioned (by 4 respon
dents) as important information f oc them to obtain. 

Wind Educators had access to many information sources. They most often received solar 
information from "an installer, builder (etc.)," "periodicals, newspapers, or magazines," 
"an organizational ••• library," "workshops, conferences (etc.)," and "private solar energy 
or enivornmental organizations." Most of the respondents were members of a solar 
energy association. Solar Age and Solar Engineering were the most popular publications 
mentioned by Wind Educators. 
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SECTION 9.0 

COUNTY AGENTS, COOPERATIVE EXTENSION SERVICE 

9.1 D~CRIPTION OF R~PONDENTS 

9.1.1 Descriptim of Sample 

This section descr.ibes the results of a tet~phone study to determine the. needs of county 
agricultural agents in the Cooperative Extension Service (CE$) for information on wind 
energy conversion systems. Nine Wind County Agents were interviewed. 

The sample frame for Wind County Agents was selected frorri the County Agents Direc
tory (19] which listed CES staff members by state .and county. Any counties which had 
35% .or less of total land area in farms according to the County and City Data Book [20] 

. were eliminated from consideration •. The 2,160 remaining rural counties were reduced to 
300 by selecting every seventh county. (Counties were listed in alphabetical order within 
states, which were also· in alphabetical order.) Every fifth county was then selected as a 
candidate for the wind information study.* Senior Agricultural Agents (rather than 
l:iome Economists, 4-H, or Youth Agents) were identified for each county. The 9 inter
view 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 really had some experience with wind energy, 
and. that they would be needing information on wind energy 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 respon
dent. If such a referral was made, a call was then made to this riew candidate; if no 
intraorganizational referral was made, a new <?Andidate was randomly selected from the 
sample frame. The results of this process may be seen in Table 9-1. 

Comparisons. · For additional in.sight into the information needs and the information 
habits of these Wind County Agents, results from this group were compared to the results 
from state level CES specialists in agriculture and information (All State Specialists) and 
from all of ·the CES county agricultural agents· interviewed in this study (All·County 
Agents). Other technologies represented by All County Agents included passive sQlar 
heating and cooling, active solar heating and cooling, biomass, and solar agricultural pro
cess heat. In performing any statistical comparisons, the tot.als for Wind County Agents 
have been subtracted from the totals for All County Agents. The data for Wind County 
Agents, All County Agents, and All State Specialists can be found in Appendix F. 

\ 

*The remaining· counties were divi.ded into similar groups, and studies were conducted on 
active solar heating anq cooling, passive solar heating and cooling, biomass energy, and 
agricultural process heat. The results of these studies.are reported in other volumes. 
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Table 9-1. COMPLETION OF INTERVIEWS: WIND COUNTY AGENTS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination · 

. Contact attempted: could not ,reach candidate within three 
attempts or before interviews were completed · 

Subtotal 

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

TOTAL 

Sample frame er~or raten (Percent) 
Completion rate (Percent 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal., 

9.1.2 Current Status of Respmdents 

Respondents represented counties in the following nine states: 

• Alabama, 

• California, 

• Coloi'ado, 

• Indiana, 

• Illinois, 

• Iowa, 

• Kentucky, 

• · Michigan, and 

• Missouri. 

Number of 
Candidates 

6 
3 
0 

4 

13 

.9 

22 

41 
69 

Unfortunately, no Northeastern states appear in the list. All County Agents accounted 
for 24 states, picking up somewhat more representation of the Northwest and Middle 
Atlantic. None of the State Specialists from· New England or the far West were inter
viewed. (Geographic distribution by state of respondents in each of the County Agents' 
and State Specialists' groups are shown fo Table B-1, in Appendix B.) 

Role. Four of the 9 Wind County Agents were involved with dissemination of information 
on . wind energy. One of the Wind County Agents was "considering having a windmill." 
One was running an energy program that included wind power. Three of the Wind·County 
Agents were not able to describe any particular activity in the wind area, although they 
had some interest in wind energy conversion systems and expected to need wind .infor-
mation within the next year. · 
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Involvement. Eight of the 9 (89%) Wind Courity Agents said that they were only "slightly 
involved" in wind energy. Only 1 was "moderately involved" and none were "very 
involved." Compared to Wind County Agents, State Specialists were significantly 
(P < 0.05) more involved, with 13 of the 18 (72%) at least "moderately involved." 
Involvement levels of County Agents in other technologies, although higher than for Wind 
County .Agents, were not significantly higher. Seventy-one percent (32 of the 45) of All 
County Agents were only "slightly involved." · 

Informedness. All of the 9 Wind County Agents said that they were only "slightly 
informed'' about wind energy. Informedness levels of other County Agents (about other 
technologies) were somewhat higher. Although low levels of informedness were typical 
of County Agents (33 of the 45, 73% of All County Agents were only "slightly informed"), 
tllis was not true for All State Specialists. Eighty-three percent (15 of. the 18) of All 
State Specialists were at least "moderately informed." This was a significantly higher . 
(P < 0.05) level of informedness than was found for Wind County Agents. 

Need for Information. All respondents indicated they. would need information on wind 
energy on the job during the next year. Four of the 9 (44%) Wind County Agents indi
cated they would also need information on wind energy outside the job. This level of 
expected off-the-job information need was comparable to· that of All County Agents, 
where 21 of the 45 (47%) indicated such a need. All State Specialists (7 of the 18, 38%) 
were even less likely to need solar information outside of their jobs. 

9.1.3 Background of Respmdents 

Seven of the 9 Wind County Agents held master's degrees; the other 2 held bachelor's 
degrees. They were somewhat more likely to hold advanced degrees (7 of the 9 or 78%) 
than were All County Agents (29 of the 45 or 64%), but (as expected) less likely to hold 
advanced degrees than were All State Specialists (15 of the 18 or 83%). Three of the 
Wind County Agents had degrees in agriculture (including agricultural economics and 
education), and 2 in the related area of animal science. Three had degrees in education 
(including vocational and continuing), and 1 a degree in public service. Four of the 9 had 
received their most recent degrees within the past 10 years, 2 from 10-20 years ago,. and 
3 over 20 years ago. This was fairly typical for County Agents, as 31 of the 45 (69%) All 
County Agents had received degrees within the pa~t 20 years. 

Six Wind County Agents had been in their current profession for over 10 years, 1 for 6-10 
years, and 2 for less than 6 years. None of their references to their current professions 
included "county agent" or "Extension Agent." Their descriptions included educator or 
teacher (3), agricultural and/or natural resources advisor (4), farm management special
ist, and animal scientist. 

-
9.2 INFORMATION NEEDS OF RESPONDENTS 

9.2.l Technical Areas 

Wind County Agents were asked to choose those areas in which they were "particularly 
iQterested in obtaining information" from a list of selected technical areas in wind 
energy technologies. Interest levels were highest (8 of the 9 respondents were inter-
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ested) for i•small-scale wind systems" and "electrical equipment" and lowest (only 3 of 
the 9 were interested) for "control equipment." Six of the 9 were interested in "medium
to large-scale systems," "rotary equipment," and "towers." 

9.2.2 Types of Inf Ol'matim 

. Wind County Agents were asked to name the information about wind energy that was 
important for them to obtain. All of the 9 volunteered one or more items of information 
which they considered important. Four respondents mentioned basic information about. 
how wind energy systems work. Other topics included: economics (3, including one men
tion of prices for small-scale wind generated electricity), efficiency and amount of 
energy produced (2), various applications (3, including one mention each for agricultural 
and water power), diagrams, types of systems available, names of manufacturers, and use 
of wind energy for greenhouse heating. 

Information that Wind County Agents v9lunteered they needed but were unable to get 
included: "anything relating to wind energy," design schematics and plans, lists of sup-

. pliers and sources, and comparisons of feasibility and costs. Energy conservation tech
niques in the home. and on the farm was also mentioned. 

Choice Between Specific Needs. A list of 11 types of wind information products and 12 
types of wind information categories was read to each respondent. Each respondent 
described the usefulness of each particular item by assigning it a value ·or "essential," 
"very useful," "somewhat useful," or "not at all useful." The results are displayed;in 
Fig. 9-i. . For. comparison, results for All County Agents are in Fig. 9-2 and.those for All 

· State Speciallsts in Fig. 9-3. -

Wind ·county Agents selected the two items in the cost class among the most important 
information items. Their four top-rated information categories/products were: 

• Costs and performance of systems, 

• Lists of sources for information, · 

• A nontechnical description of how a particular system works, and 

• A technical description of how a particular system works. 

The inclusion of both "a technical description" and "a nontechnical description" among 
the top rated information items is unusual. It was.more Gornmon for a group (and partic
ularly, a County Agent group) to give widely different ratings for these two items. , 

Wind County Agents assigned the lowest relative ratings to: 

• Computer models for sizing and predicting performance or costs; 

• Marketing statistics and sales projections; 

• Educational institutions offering related courses; 

• Institutional, social, legal, and enviror:imental aspects; and 

• .Manual methods for sizing and predicting performance or costs. 

Statistical tests indicated· that, for Wind County Agents, all four of the top-rated infor
mation items were rated significantly (P < 0.05) higher than the five lowest-rated items. 
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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? 

Rank Average Usefulness••• Number of Responses 
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Type "or Information 
or lnlormalion Producr Soma- Nol 

E1aen• Vary what al all 
llal useful uselul useful 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research Information Categories: 

The stale o1 the art 

Research 1n p,ogress 

Cost lntOr"'!ation Categories: 

Costs of mslalhnQ and opera1ing 
a solar system compared lo a 
conventional system 

Costs and performance of 
systems 

Sile-S~eciflc tnlormallon Categories: 
Locc11 btiilt:lino r.nrlP.s or nlhP.r 
reyutations allecting siting or 
mstallation of systems 

Cl,matological data such as wind. 
weather. or amount of sunshine 

Maiketlng Information Categories: 

M.irh.cting :;1.111:;1,c::; and ~ale~ 
projecrions · 

lnlur111a11on on how tO mari..e1 and 
sell syslems ,ncludmy guidelines 
011 obtaining financial supnorl 

Other lntormalion Categories: 
Ed11cat1lmal 1nsti11111ons and other 
orqa111zat111ns olle11n!=I rnl.1ted courses 
on syslcm design or nnr,11cation 

Standards. spec1'1cn1inns. o, cer!ih· 
cation r.rogr.1ms li~r P.(1111r,mP.nl 

lnst1t1111ona1. soc,r11. environ-
111t!11lctl. -tnd legal asµt!cls or 
system appt11;r11ions 

Expected ma1or developrnen1s 
1.1lmng the nexl 10 years 

Sola, system programs. research. 
111Uu~tfit::s. and markets outside 
the u,.11ted States 

Tax credtlS. grants. or other 
~conom1c incen11v1.!S 

Information Products: 

Reference Information Producls: 

A bibliography 01 genNnl re"o1,·,9s 

A calendar of conferences and 
programs 

A l1s1 of sources for inlormat1on 

A 11,1 nl IPr:hnwnl r:xnr.rl:i · 

Lisls ol local lenders. insurc,s. 
builde·rs. engineers. installers. 
mnnulacturers,or dis1ributors 

OescripJ.!:t.e~cm_~ 
A non·technir.al descripl1on of how 

a particular sy.o;tem wori..s 

A 1echn1cal description ol how 
a part,cular system works 

System d1agra111s or. scllema11cs 

9_e1.ig!!Jnlor!!!.!!tlon Prgducts: 

System design handbooks. installation 
hRnr1hnnk1i or rP.IP.rP.nr.P. tables 
Manual rhelhods for s121ng an·d pre-

dicting the engineering performance 
or lile cycle costs of systems 
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Figure 9-1. Usefulness of Selected Information Items: Wind Cooperative Extension Service 
Co~nty Ager,t, 
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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 tha_t information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness• .. Number of Responses 
Some-.,, lnf('lrmAli('ln Producr 

Essen- Ver, ..... 
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Nol 
alall 

Ual useful useful useful 
1.0 1.5 2.0 3.0 3.5 4.0 (41 (3) (2) 

Information Categories: 

Research lnfocmatlga Categ2!!!!,; 

The c;;fatP nf the art 15 15· 25 

Research in progress 11 2 20 19 
Cost Information Categories: 

Costs of installing and operating 
a solar system compared to a 

8 33 4· conventional system 

Costs and performance of 
2 6 34· ~ syst~111s 

fil!!:l!s>ecltlc lnform~_t_lon Cate_gorles: 
Lot-~I bvilt;tin9 r:.odf:!~ nr nthe.r 

19 4 11 ?1 r0~t1l"ltic,pr 1ffnrtino r-itino nr 

installation of systems 

Climatological data such as wind. 6 8 23 9 
weather. or amount of sunshine 

~g Information Categ~ ,: 
Marketing statistics and sales 

22 projections 0 5 
Information on how to market and 
sell systems including guidelines NA 
on obtaining financial support 

NA NA NA 

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 

l 5 3 13 23 on system design or application 
Standards. specifications. or certifi-

14 2 14 24 cation programs for eauioment 
Institutional. social, envirOn-
mental. and legal aspects of 20 2 6 30 system applications 

Expected major developments 
10 2 23 ·14 during the next 10 years 

5ula1 sysh:!111 pruyram:,, 11;:!St:!drch. 
NA NA NA NA industries. and markets outside 

thP, UnitP.it st~te.5 
Tax credits. grants. or other 
economic incentives 

4 7 24 12 

Information rroduotu1 
Adu1c1·1u'C lr1fUhi"11ltlc,,, rl'c.dl.ial61 

A bibliography of general rending~ 13 2 l 7 20 
· A calendar of conferences and 
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A list of sources for information 4 6 25 13 

A 11st ot techn1ca1 experts l 5 j I~ 19 
Lists cif local lenders. insurers. 

builders, engineers. installl;"rS, 
manufacturers.or distributors 

8 6 "22 15 

DescriP-tlve Information Products: 
A non-technical description of how 

3 5 30 10 a particular system works 

A technical description ot how 18 4 13 19 a particular system works 

System diagrams or schematics 7 6 22 16 

12,.!!gn to!grmatlgn Prgducts; 

System design handbooks, Installation 
handbooks, or reference tables 9 3 22 16 
Manual methods for sizing and pre- r dieting the engineering performance 

or life cycle costs ot systems 12 2 19 18 
Oomputcr modcla for sizing and pre-

dieting the engineering performance 23 
or life cycle costs of systems 

0 5 24' 

• Each sample trame 01 users was questioned on information and information products in the contex1 o1 their specific 1echnology. For example. biomass sample frames were 
aske<I about Ma bibliography ot general readings on biomass". "a calendar 01 upcoming biomass conferences and programs M, etc. 

(1) 

4 

4 

0 

0 

9 

5 

3 

NA 

6 

4 

7 

6 

NA 

2 

6 

9 

8 

2 

0 

9 

4 

6 

15 

• • Flank-Eochinformation.produc1 was assigned a rank base<I on average usetulness. Thus. the product with the highest average usetulness was assigned the rank ol "I", 11,e product 
with the 1owes1 average uselulness would be ranked M2r where all items were asked. II two or more information products were 11ed tor 2nd. they were bolh assigned a M2•. The ne111 
highest ranking was lhen assigned a "4:' 

• ·' Average usefulness was ca1cura1ed by assigning !he responses on a,~ s~ale from a "4" tor "essenllat" to a "1" lor "no1 very useful", 

Figure 9-2. Usefulness of Sele-cted Information Items: All Cooperative Extension Service 
County Agents 
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Question#&. 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 al all useful? 

.. 
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Type of lnlormalion Rank Average Usefulness••• Number of Responses 
or Information Producr Some-

&sen- .... .... 
tlal ""'"' uaelul 

1.0 ·,.s 2.0 2.5 0 3.5 40 141 13) (2) 

Information Categories: : ' 
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' Research lnlormalion Categories: ' ' ' ' 

The stale ol the art 5 0 9 9 
: : I : 

Research in p·rogress 5 1 8 8 

I ' ' Cost Information Categories: 
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' ' ' Cos1s of installing and operating ' ' ' ' a solar system compared to a 9 2 6 7 
conventional system : . : ' Costs and performance of 3 ·, 2 9 5 
systems 
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M~rketing Information Categ~ ' ' : . 

Marketing ,1a1i,tic5 end .sale, : ' projections NA ' 'NA NA NA 
' Information on how to market and 

sell syslems including guidelines NA NA NA NA 
on obtai_ning financial supporl : -

Qther Information Categories: 
Educational inslitutions and other : organizations oflering related courses 22 ... 0 1 9 
on system design o~ application ' 

Standards. specifications. or certifi-
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: 2 6 4 
cation programs for equipment 

lnslilutional. social. environ- : . 
mental. and legal aspects of 21 : I 0 2 9 
system applications 
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Sofar system programs. research. : 
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Lists of local lenders. insurers. : : ' 
I . 6 5 builders. engineers. installers. 18 ' 1 . 

manufacturers.or distributors 
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Descrlgtlve Information Products: ' ' A non-te<:hnical description of how ' ' ' 0 8 5 a parlicular syslem works 17 ' ., 
A technical description of how : : 

9 5 a particular system works 8 1 

13 ' 2 3 10 System diagrams or schematics 
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: : : 1 7 6 
or life cycle costs of systems 

Computer models for sizing and pre-
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: : : 0 8 6 dieting the engineering performance 
or life cycle costs of systems 

• Each sample frame of users was questioned on inlormation and information products in theconlext of lheir specific technology. For example. l]iomass sample frames were 
asked aboul -a bibliography 01 general readings on biomass-. ··a calendar or upcoming o.omass conle,ences and programs - • elc. 
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• • Rank-Each1nlonnation product was assigned a rank based on average usetulness. Thus. the producl with the higheSI average usefulness was assigned lhe rank 01-1-; !he produCI 
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Figure 9-3. Usefulness of Selected Information Items: All Cooperative Extension 
Service State Speclallsts 
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It should be noted that these lower-rated items were not necessarily of no worth to the 
Wind County Agents. For example, 3 of the 9 (33%) thought information on "educational 
institutions" was "very useful/' Thus, these information categories/products could be 
useful to some of the Wind County Agents but were of a lower relative priority to the 
entire group. 

Statistical tests were also used to determine whether the Wind County Agents rated any 
of these information items significantly higher (or lower) than they were rated by All 
County Agents or by All State Specialists. 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 procedure for calculating the relative rating is described in 
Appendix E. The average rating for all of the information items was 2.39 for Wind 
County Agents, compared to 2.47 for All County Agents and 2.27 for All State Special
ists. 

In comparing the results for Wind County Agents to the results for All County Agents, 
ratings were very similar. Both gave lowest ratings for the same two items and highest 
ratings to four of the same items. Wind County Agents rated "a technical description" 
significantly (P < 0.05) higher than did All County Agents and "costs of installing'' signif
icantly (P < 0.05) lower. Wind County Agents· also appeared to give higher ratings to 
"local building codes~" · 

In comparing the ratings given by Wind County A.gents to those given by All State Spe
cialists, the only statistically significant (P < 0.05) difference was the lower rating given 
by Wind County Agents to "computer models." This result was expected, both because of 
higher levels of involvement on the part of State Specialists and the fact that the State 
Specialists had more access to computing equipment as a function of their positions at 
state universities. Wind County Agents also appeared to be more interested in descrip
tive information but .less interested in systems design or research information. 

9.3 ACQUISfflON OF INFORMATION BY RESPONDENTS 

9.3.1 Use of Selected Inf <rmatim Sourees 

Wind County Agents 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 
asked if they had obtained inf ormatioo on wind energy, but imtead were asked if they 
had obtained any solar information from each specific source. Thus, the question sought 
to determine which infcrmatioo sources were the most familiar to the respondents. The 
results for Wind County Agents are displayed in Fig. 9-4. For comparison, results for All 
County Agents are in Fig. 9"'-5 and those for All State Specialists are in Fig. 9-6. 

Information sources mentioned most often by Wind County Agents (4 or more had used 
them) were: 

• Periodicals, .newspapers, or magazines; 

• U.S. Department of Agriculture (USDA); 

• Workshops, conferences, or training sessions; 
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Question #11. In the past few years, have you obtained any type of solar information from any of .. the following sources? 

Information Sources 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar ener_gy or environmental organizaiions 

The local chapter or national headquarters of International 
Solar Energy Society (ISES).·iricluding 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 m_anufacturer of solar systems 

Workshops. conferences or training sessioris 

Information Services•: 

Your organizational library or a local library 

A commercial data base: for example. Lo.ckheed, SOC. BAS 

. Smithsonian Science lnform_aticin Exchange (SSIE) 

A F.ederal library or- information center: for example. the National 
Agricultural Library or the Environmental Data System 

The Government Printing Office (GPO) 

National Technical Information Servic:e (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 

Other: 

Some other state or local government office or publication 

. A public utility company 

Sources for this specific sample frame .. : 

American Wind Energy Association 

USDA, including th'e Cooperative Extimsion Service 

0 

0% 

0% 

0% 

0% 

0% 

0% 

10 

Services and cent1;1rs whose primary purpose is to di~~cminotc informotion. 

20 

' ' ' I· 

30 

Percentage Responding Yes·'· 

40 70 80 90 100 

Son,e sa,11~11:1 f1i:111r1:1s w1:111:1 questioned about ad.dltlonal 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 
na!ional office of the U.S. Departme.nt of Agric:111t11re. inr.l11r1ino FxtenRinn Rnr1 Fnrnstry" 
These data are based upon a total of 9 responu1:111ls. · 

Figure 9-4. Use of Selected Information Sources: Wind Cooperative Extension Service County Agents 
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Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

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 
So1a·r Energy Society (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 

Information Services*: 

Your organizMioMI lihrary or a local library 

A commercial data base; for example. Lockheed. SOC, BRS' 

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 (NTIS) 

· T~chnical 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 E;nergy Centers 

Staie Energy or Solar Offices 

Other: 

Some oiher state or local government office or publication 

A public: utility c:ornp~ny 

Snurr:"" fnr this specific sample frame**: 

USDA, including the Cooperative Extension Service 

0 10 20 

. ' 
' 

.. 
' 

30 

Percentage Responding Yes·:· 

40 60 70 

,· 
' ' 

80 90 100 

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:· 

••• T11ese data are based upon a total of 4 5 respondents. 

Figure 9-5. Use of Selected' Information Sources: All Cooperative Extension Service County Agents 
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Question #11.. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources ·Percentage Responding Yes· .. 

0 10 20 30 40 so 60 70 80 90 100 
I ' I I 

p ublic Media: ' 
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I ' I ' 
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I : ' Periodicals. newspapers or magazines 

' ' 
' I 

Private Solar0 1nvolved Organizations: ' ' I ' 
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Private ~olar ener!=Jy or environmental organizations ' 
The local chapter or national headquarters of lnternationa_l ' ' ' '. 

I 
Solar Energy Society (ISES). including their publications ' : 
The local chapter or national headquarters of Solar Energy - ' ' I ' Industries Association (SEIA). including their publications I : ' ' Contacts with Professionals: ' ' ' I 

' ' I 

An installer. builder. designer or manufacturer of solar systems 
I I 

' ' 
I : 

Workshops. conferences or training sessions 
I ' ' nformation Services•: 
I ' ' ' ' ' I : ' ' 

Your organizational library or a local library .. 
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I ' 
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A commercial data base: for example. Lockheed. SOC. BRS ' ' ' 
' ' ' 

' ' ' Smithsonian Science Information Exchange (SSIE) ' ' ' ' ' A Federal library or information center:.for example. the National ' ' 
' 

Agricultural Library or the Environmental Data System I 

I : : 
The Government rrinting Office (GPO) ' 

I : ' I 
National Technical Information Service (NTIS) I 

' ' : ' 
Technical Information Center at Oak Ridge (TIC) ' ' I 

' ' overnment Solar-Involved Organizations . ' ' ' G 
' ' ' ' 

Directly from the U.S. Department of Energy 

' ' ' National Solar Heating & Cooling Information Center ' ., 
' I 

' 
I 

, Regional Solar Energy Centers ' ' ' ' ' ' ' ' 
' ' State Energy or Solar Offices 

' ' ' ther: ' ' 
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' ' ' Some other state or local government office or publi_cation ' 
I : 

' 
A public utility company 

' 
_, 

ources for this specific sample frame .. : ' '. ' 
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I ' I ' 
USDA, including the Cooperative Extension Service 
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" I ' I 
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' I ' ' I I 

' ' ' 
' ' : 
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' ' ' 

r Services and cer,terswhose pr'ir)'1Br'y pur'pose iS 10 qiss1:1rr1imtl1:! irrfurrm1tiu11. 
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 in'formation from: "the local or 
national office of the U.S. Department of J\griculturo. including Extoncion :ind J;oroctry:' 
'l'hese data are ba_sed upon a total ot 18 respondents. 

Figure 9-6. Use of Selected Information Sources: All Cooperative Extension 
Service State Specialists 
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• State energy or solar offices; and 

• Some other state or local government office or publications. 

The information sources mentioned least often by Wind County Agents (non~ of the 9 had 
_ _used them) were: 

• International Solar Energy Society (ISES), 

• Solar Energy Industries Association (SEIA), 

• Smithsonian Science Information Exchange (SSIE), 

• National Technical Information Service (NTIS), 

• Technical Information Center (TIC),· 

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

• American Wind Energy Association (A WEA). 

The familiarity of the respondents with the listed information sources was the lowest for . 
any group of County Agents and one of the three lowest for any of the 86 groups included 
in the study. In r~viewing Figs. 9-4 through 9-6, substantial proportions of all three 
groups made use of "periodicals" and USDA. Although some Wind County Agents have 
used state energy or solar offices as well as Regional Solar Energy Centers (RSECs), they 
were not ~ccustomed to using solar-specific private organizations. · 

9.3.2 Membership in Solar-Interested Organizatims 

Only one of the 9 Wind County Agents interviewed mentioned being a member of a pro
fessional, technical, or other organization .with an interest in solar energy. The organiza
tion mentioned was the National Association of County Agricultural Agents. · 

9.3.3 Expmure to Publicatims on Solar Energy 

During the past 6 months, 4 of the 9 Wind County Agents had read publications which 
included information on wind energy. The publications they could specify (each men-
tioned by only 1 respondent) included: · · 

• Mother Earth News, 

• New Farm, and 

• Time. 

Also mentioned was an article on use of wind· for pumping water and "popular press." 
These publications could not be further specified by the authors. 

9.3.4 Use of Special Acguisitim.Methods 

The respondents were a~ked whether they had obtained any information· (not just wind or, 
solar energy) in the past year by computer terminal, by Computer Output Microform 

I . 
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(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few of the 
Wind County Agents appeared accustomed to using these special acquisition methods, a 
trait common to All County ~gents. In the past year, none of the 9 had used computer 
terminals or COM, and only 1 had used other microforms. Somewhat larger proportions 
of All State Specialists.had used each of the three forms, and larger proportions of All 
County Agents had used computer terminals and COM. Use of computer terminals by All 
State Specialists wa~ significantly (P < 0.05) greater than that by Wind County Agents. 

9.4 SUMMARY AND COMMENTS 

Nine CES County Agricultural Agents were interviewed.· All were slightly involved with 
wind energy and expecting to need relevant information within the next year. Four were 
involved with disseminating information on wind energy systems. 

Wind County Agents attached the most usefulness to information on: 

• Costs and performance of wind energy systems, 

• Lists of sources for information on wind energy systems, 

• A. nontechnical description of how a particular wind energy conversion. system 
works, and · 

• A technical description of how a particular wind energy conversion system works. 

They attached little utility to "computer models" "marketing statistics and sales projec
tions," "educational institutions," "institutional •• ~ aspects," and "manual methods." · 

This group gave the impression of being only marginally involved with wind energy, 
although perhaps expecting to becom~ more involved over the coming year. They tended 
to be more interested in small-scale than large:-Scale systems. 

Their usual channels for receiving solar information included "periodicals, newspapers, or 
magazines," USDA, and "workshops~ conferences, or training sessions." They generally 
were not members of organizations which provided solar information, and only one men-· 
tioned membership in the National Association of County Agricultural Agents. They 
found solar information generally in popular and farm periodfoals rather than either the 
solar press or U.S. Department of Energy (DOE) publications. It is not clear in what form 
they received solar information from USDA, as no USDA publications were cited. 
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SECTION 10.0 

SMALL WIND ENERGY SYSTEM OWNERS 

IO.I D~CRIPTION OF R~PONDENTS 

IO.I.I Descriptim of Sample 

This section describes the results of .a telephone study to determine the needs of owners 
of small wind energy systems for information on wind energy technologies. Nine owners 
of Small Wind Energy Conversion Systems (SWECS) were interviewed. The purpose of 
studying this group was to determine the sources each respondent had used to obtain 
information for acquiring their wind energy system and to determine, in retrospect, what 
type of information would have been the most useful. By learning the information needs 
and the sources used, one can estimate the information needs and information habits of 
potential SWECS Owners. 

The sample frame for SWECS Owners was constructed from seven different sources: 
Whirlwind Power Company [21] supplied 13 names; Harnessing the Wind for Home Energy 
[13] provided 7 names; articles from the Solar Law Reporter [22], Alternative Sources of 
Energy [23], Small Farm Energy Project Focus [241, and Wind Power Digest [25] yielded 
10 more names; and finally, The Massachusetts Institute of Technology Research Estab
lishment (MITRE) "Solar Energy Technical Information Dissemination Program. Refer
ence Directory: Wind Energy Conversion" [11] listed 18 wind energy system owners. 
Some owner's names were for residential buildings and others for commerical buildings. 
Additional lists of wind system owners had been collected by Rockwell International, but 
they refused to release these lists to the Solar Energy Research Institute (SERI) for con
tractual reasons. After eliminating duplicates and those with incomplete addresses, the 
9 interview candidates were randomly selected from a sample frame of 35 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 really were owners of wind systems. If they 
were not a, wind system owner, they were asked if they could refer the interviewer to 
someone else owning a wind energy system who would be an appropriate respondent. If 
such a referral was made, a call was then made to this new candidate; if no referral was 
made, a new candidate was randomly selected from the sample frame. The results of 
this process may be seen in Table 10-1. · 

Comparisons. For additional imight into the information needs and the information 
habits of these SWECS Owners, results for this group were compared to the results for 

. Total Active Solar Heating and Cooling (SHAC) Owners/Managers who were interviewed 
in this study. Total SHAC Owners/Managers 'is composed of three groups: SHAC Build
ing Owners/Managers, SHAC Water Heating Homeowners, and SHAC Space Heating 
Homeowners. Since 2 of the SWECS Owners had wind systems providing power to com
mercial operations and the remai~ing 7 were using wind power for residential power, the 
comparison was deemed appropriate. The data for SWECS Owners and for Total SHAC 
Owners/Managers can be found in Appendix F. 
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Table 10-1. COMPLETION OF INTERVIEWS: SMALL WIND ENERGY SYSTEM 
OWNERS 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact.attempted: could not reach candidate within three 

attempts or before interviews were completed 

Subtotal 

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

TOTAL 

Sample frame er~or ratea (Percent) 
Completion rate (Percent 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

10.1.2 Current Status of Respm.dents 

Number of 
Candidates 

9 
0 
0 

5 

14 

10 

24 

42 
64 

Seven of the 9 SWECS Owners had owned their system fer over 3 years. The other 2 had 
owned their wind systems for 1-3 years. All 9 of the SWECS Owners were using wind 
power for residential and/or farm house use. Three respondents specifically mentioned 
using wind systems for remote seasonal-use cabins and are assumed not to be using wind 
power for their primary residence. This contrasts somewhat with Total SHAC 
Owners/Managers, of whom two thirds (Homeowners) used solar for their own residences . 
and one third (Building Owners/Managers) for commercial buildings. 

10.1.3 BackgrolDld of Respondents 

Four of 9 SWECS Owners held bacheloc's degrees, and 3 held master's degrees. Among 
the college-degree recipients, 3 had received their most recent degree within the past 10 
years, 1 19 years ago, and 3 more than 30 years ago. Four of the SWECS Owners had 
degrees in engineering (civil, mechanical, wind); the other 3 had degrees in languages, 
business, and industrial management. · 

Current professions represented by SWECS Owners included: 2 retired (executive, edu
cator), 4 engineers (professional, consultant), ·ener·gy consultant, energy advocate, 
designer, builder, educator, researcher, and inventor {some respondents mentioned mul
tiple professions). At least 2 of the 9 respondents were principals in wind power or solar 
energy companies; this was ascertained from the address-respondents were not asked 
about job affiliation. · 
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10 .. 2 INFORMATION NEEDS OF R~PONDENTS 

Seven of the 9 (78%) SWECS. Owners and 24 of the 27 (89%) SHAC Owners/Managers 
expected to need inf ormati_on related to their system during the next year. Three of the 
9 (33%) SWECS Owners expected to need information on wind energy systems both on 
their jobs and outside of their jobs in the next year, compared to only 7 of the 27 (26%) 
Total SHAC .Owners/Managers who expected to need SHAC information both on and off 
the job. SWECS Owners (4 of the 9 or 44%) were less likely than Total SHAC . 
Owners/Managers (19 of the 27 or 70%) to need such information at their jobs. They 
were marginally more likely, however, to need information off the job (SWECS Owners 4 
of the 9, 44%; SHAC Owners/Managers 10 of the 27, 37%). 

10.2.1 Technical Areas 

Eight of the 9 SWECS Owners were using (or intending to use*) their system for "house
hold electricity." "Household water pumping" was the next most popular use, reported by 
5 of the 9 SWECS Owners. Only 3 used the wind system for "farm electricity." However, 
all of these farm users were also using the system for "household electricity." None of 
the SWECS Owners were using wind energy for "farm irrigation," although 1 respondent 
volunteered that the system was used for stock watering. Another use that was volun
teered was battery charging. One SWECS Owner reported selling excess power to the 
local utility company. 

10.2.2 Types of Inf ormatim 

SWECS Owners were asked to name, in retrospect, the information about wind energy 
conversion that they would want to have if they were starting over again and first con
sidering the installation of a wind energy system. All of the 9 respondents volunteered 
one or more items of information which they considered important. Three mentioned 
information on local wind speeds. Four mentioned performance data based on the locally 
available wind resource: output curves for various wind speeds, test results with a trial 
anemometer, quantity of power produced, and complete performance data. Three con
sidered cost and economic data important: cost of constructing the tower, bank financ
ing, and economic efficiency. Three also mentioned system and component re.liability. 
One considered environmental information important (safety and noise levels). Finally, 
one respondent indicated that sources of information were important rather than specific 
information products: Mother Earth News, a local electrician, and "Henry 
Klewes in Maine." 

SWECS Owners were asked if there was wind energy information that they needed when 
they were considering wind system purchase but couldn't get. This retrospective .que~tion 
elicited 5 responses from SWECS Owners. One respondent stated that both product spec
ifications for small systems and local installation assistance were unavailable. Another 
SWECS Owner felt that "none" of the items listed in Fig. 10-1 were available at the time 
the wind system was under consideration. (Although 10 of these 23 items were consid
ered "very useful," only one was considered "essential" by this respondent: "lists of local 

*One respondent reported that, although the system had been constructed for over 3 years, 
it had never actually been used due to problems of vandalism in the remote area in which 
it was located and because the owners were seldom there. 
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lenders, insurers, builders, engineers, installers, or distributors for wind energy conver- · 
sion systems.") All other responses to this question concerned the general difficulty 
these SWECS Owners had experienced in obtaining information and. mentions of the 
sources which they had finally uncovered: University of Michigan library, Mother Earth 
News, and "Henry Klewes' booklet." One respondent insisted that no information was 
available at the time, although he had tried various places. 

Choice Between Specific Needs. A list of 11 types of wind energy' system information 
products and 12 types of wind energy information categories was read to each respon
dent. Each respondent described the usefulness of each particular item 'by assigning it a 
value of "essential," "very useful," "somewhat useful," or "not at all useful." The values 
assigned to each information product/category may indicate the values that would be 
assigned by the general public interested in·wind energy conversion systems. The results 
for SWECS Owners are displayed in Fig. 10-1. For comparison, those for Total SHAC 
Owners/Managers .are in Fig. 10-2. · 

· SWECS Owners selected both items in the cost category among the most important. 
Their six top-rated information categoriPs/products w·ere: 

• Costs of installing and operating a wind system compared to a conventional sys-
tem; · 

• Design handbooks, installation handbooks, or reference tables; 

• Cost and performance of systems; 

• Climatological data;· 

• Lists of sources for in.formation; and 

• Tax credits, grants, or other economio incentivcf.. , 

SWECS Owners assigned the lowest ratings to: 

• Marketing statistics and sales projections; 

• Institutional, social, environmental, and legal aspects; 

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

• Educational institutions and other organizations offering courses; 

• Standards, specifications, or certification programs; and 

• Expected major developments during the next 10 years. 

Statistical tests indicated that all six of the top categories/products were rated signifi- · 
cantly (P<0.05) higher than were the six lowest-rated items. 

It should be noted that these lower-rated items were not necessarily of no worth to the 
SWECS Owners. For example, 3 of the 9 (33%) SWECS Owners thought that "educational 
institutions" were either "essential"· or "very useful." Thus, these information 
categories/products could be useful to some SWECS Owners but were of a lower relative 
priority to the entire group. 

Statistical tests were used to determine whether these SWECS Owners rated any of these 
information items significantly higher (or lower) than they were rated by Total SHAC 
Owners/Managers. Some groups, however, tended to give higher scores in general than 
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Ouestion#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: essential, very useful, 
somewhat useful, or not al all useful? 

Type of Information Rank Average Usefulness• .. Number of Responses 

or Information Producr Some-
Eaaen- Ver, whel 

llal uaeful useful 
1.0 1.5 2.0 2.5 3.0. 3.5 4.0 (4) (3) (21 

Information Categories: 

Research !nformallg:n Categ2.!.!.!!; 

The state of the art 
13 4 3 

Research ,n prog,ess 11 2 4 

~ost Information Categories: 

Co3ts of instollin"g and operating 
a solar system compared 10 a 5 3 
conventional system 

Costs and performance ol 3 1 5 
systems 

Slte·SP-:eclllc lnformallon Categories: 
Local building codes or other 

13 4 0 2 regulations affecting s,f,ng or 
installation of system3 

Clrmatological data such as wind. 3 4 4 0 
weather. or amount of sunshine 

Markeling lntOrmatlon Categ2!!!!!,; 
MrtrkP.tinO st;:itistir.i; ;:11111 ::..rllP.s 

23 .. 0 2 
projec11ons 

lnlormalion on how 10 markel and NA NA NA NA' 
s.ell systems including guidelines 
on obtaining financial support 

Olher Information Categories: 
Educational inslilllt1ons and Olher 
organizations offering relaled courses 20 0 3 3 
on system design or application 

Standa1ds. specilica11ons. or cerlil1· 18 2 2 
cation programs for equ1pmen1 

lnstitu11onal social. environ· ... me111al. and legal aspects of 22 0 3 
system apphcat1ons 

Expected ma,o, dl!velopments ' ' 
18· 

' . ' 0 2 5 during the nexl 10 years 
Solar syslern r,,ogranis. rcsea,ch .. 

NA NA NA NA 1ndvs1ries. and markets ourside 
lhe United St~les 

lax c;ed1ts. grants. or ott.<.:r 6 4 3 
economic mccnlives 

Information .f'_r.9ducts: 
Reference Jn!Q.!.!!!!lJon Products: 

9 5 3 
A b1bhog,apl1y Of g,.meral ra;id,ng,;;: 

A calenc1Rr of conlerences and 17 3 3 
programs 

A lisl ol sowc~s fur 111forrn:1l1CJ11 5 2 5 

A 11st or 1echnica1 e»pP.1 ls 16 0 4 3 
Lists of locctl lenders. msure,s. 

builders. engi11ee1s. installers. 7 3 4 
nianulac1urers,01 ,1isl11ht1tors 

OescrlJ;!!tive Information ProduclS: 
A nun ·!echnical c1es1,;rip1ton of how 

15 3 2 
a particular system works 

A iectuucal desc11µt,on ol llow 7. 
a particular sySli'~m works 

3 3 3 

Sysl.Jnl d1ctg1ams 01 schema11cs 11· 2 3 3 

l2..e.1lg!!Jnforma!!Q~ 

Sys1ern design handbooks, installalion ,. 
handbooks. or reference tables 2 ~ 6 0 
Manual methods for sizing and pre~ 

dieting the engineering performance 9 or life cycle costs of systems 
2 4 2 

Computer models lor sizing and pre- -dieting the engineering p"rformance 21 ') 3 
or life cycle costs of systems 

• Cacl'I sample 1,ame ot use,, wllG auoc11onoCI on inlormalion and inlorma1ion producu 1n lht c:onlt:r:I ol lhtir cpocific IOChnology. For &,:ample. biomass sample !tame& wero 
dl!IIIW e1Wu1 "d bibl,ograol'I, ot general ,eid,ri(III on biomass". "o colc:ndor ol upcoming biomass canlcrcnoco and programs'', e1,. 

Nol 
alall 

useful 
(1) 

2 

0 

0 

-3 

6 

NA 

3 

3 

5 

NA 

0 

2 

0 

3 

0 

0 

4 

• • Ran11-Each 1nlorma11on prOC1uc1 Was assigned a ran II based on average uselulness. Thus. !he pr0Cluc1 wilh lhe highes1 overage uselulnoas was assigned lhe ,ank ol "1 .. : lhe produc1 
w11r1 !he lowosi average usefulness would be ranked "25" where all i1oms were asked II two or more inlormallon p,oelucls were 110d lor 2nd, lhey were both assigned a "2". The ne•I 
h1~hos1 ranking was 1nen ass,gnecl a M,o:· 

' '' A:,c,agc usclul,..ess .,.,., ealculotcd 8','0H1g"1"g tfll:e reapOP\80G on 11 1 4 00010 lroM 11 "4" la, "caaenlioll" ta a "IM 111, "r101 vary uaolur', 

Figure 10-1. Usefulness of Selected Information Items: Small Wind Energy System Owners 

125 

(. 



Question#&. I wlll read a list of potentlal Information or Information products on solar systems. For each, please 
tell me how useful that Information would be to you. Would the following be: essentlal, very useful, 
somewhat useful, or not at all useful? · 

.. 
Rank Averag9 Uaetulneu .. • Number of Re1ponae1 

TR-749 

Type of lntonnatlon 
Som• Nol or Information Product* - ... , ..... .... _,., .... .... 

1.0 1.5 2.0 2.5 JI ... 4.0 14) <•> (2) 

nformatlon Categories: . . I 

' ' : I : . I 
I ' ,· 

' I I 
Ae,earch Information Categ~ I i 16 ' 4 The state of the art 

I I I 10 6 
I I I 

I 

Research in progress 18 : 2 n n : 
' ' I 

Cost Information Cat!9orles: ' ' . 
i ' 

I 

: I I 

Costs of installing and operating I 

' a solar system compared to a 2 18 3 4 
conventional, system : : I : I I 

Costs and performance of 6 14 7 4 
systeMs • -

' ' ' I 

' . ' I 
Slle-61!!clllo lnlormollon Categortes: : ' i . ' I Loea1 ou11a1n9 eoaes ur umer 

1 17 7• .l regul_ij\i,;,n~ ~f!e~\ing ~i\ing c;,r 
installation of systems : : ' - ' Climatological data such as wind, 2 

I 16 6 4 
weather. or amount of sunshine 

' ' ' 
' I ' ' ' Marttetlng Information Categories: ' ' ' 

Marketing statistics and sales : 
23 . ' 3 2 8 projections 

' ' 
·, 

Information on how to market and . : ' ' sell systems including guidelines NA ' NA NA NA .. 
' on obtaining tmancial support ' ' ' I ' Other Information Cat!9orlea: : ' I 

' Educational institutions and other ·' I 

organizations offering related courses . 
20 ' 3 5 14 on system design or application 

' ' 
I 

Standards, specifications. or certiii-
· cation programs for equipment 9 8 9 5 

I ' lnstitutional,.social, environ- ' : ' ' mental. and.legal aspects of 22 ' system applications ' ' 
3 5 10 . : ' Expected major developments 12 7 5 12 · during the next 10 years .. 

I Sol~r iyit9!T'•iC'-'9!';am~. rq~q~r,:h, ' 
: 

industries. and markets outside NA 

l 
NA NA NA 

the United Statoz ' 
Tax credits. grants, or other 5 i 14 8 4. 
economic incentives : : ' 

lnformauon Products; ' ' I I 

Reference Information Products: 
I 

i ' A bibliography of general readings 17 . 3 10 8 
' : A calendar of conferences and ' ' programs 19 ' ' 4 3 }3 

' . ' ' 
A list of sources for information 7 

""" 
- . 9 1 7 . . 

' A list at technical experts 15 - I ' 7 4 12 : ' ' I I Li:sts of local lendefs, insurers. I 
builc;:ters, engineers1 installers, ' 16 4 -- ... ' 5 ~ manulacturers. or distributors I I 

' ' I I 

' l ' 
I I DeacrlP-:tlve Information Producta: ' ' I 
I A non-technical description of how 

10 I 9 a particular system works - -: 8 3 : : 
A technical description of how ' 11 ' 8 6 8 a particular system works .. ' : : I ' I ' 
System diagrams or schematics 12 9· 5 6 

' ' i ' ' 
Q,.!Jgn IOl!!!!!!!l1Dn Products: ' ' ' 

I : 
' ' ' ' ' 

1 
System design handbooks, installation 

' ' 
,_ 

tnmdbuukt:J, ur rehmmce lubh:11:1 8 9 6 6 
M•n11a1 methods for sizing and pre- : : I : ! dieting the engineering performance 14. 7, 5 12 or life cycle costs of systems ! Comouter model• for oizinA and pre- : I ' i 21 . 

4 4 11 dlcling Iha engineering performance -· ' ... ' or life cycle costs of systems ' : : I 

• Each sample frame ol usera was questioned on intorma!lonend Information products In the context ol their apeclUc 1ect1nology. For example, blomaas aample frames were 
aaked about "e bibliography ol general readings on biomass", "e calender of upcoming biomaas conferences and programs", elc. 

alaD ....... 
(1) 

6 

4 

2 

2 

2 

1 

14 

NA 

5 

5 

9 

2 

HA 

1 

6 

5 

3 

3 

1 

6 

4 

6 

4 

3 

8 

• • Rank-1:fchinformallon product waa assigned a rank based on average uaelulneaa. Thus. the producl with the hlghasl average uaetutnesa was assigned the rank ol "1": lhe producl 
with the loweat average uselulne11 would be ranked "25" where all Uems were asked. II two or more lnformetlon products were tied lor 2nd, they were bolh assigned a "2". The next 
highes1 renklng was then aasigned i "4:' • 

••• Average uselutness waa celculated by aaalgnlng the responses on a 1-4 aca1e from a "4" lor "eaaentiel" toa "1" tor "not very useful", 

figure 10-2. Usefulness of Selected li,forma_tlon Items: T9!!1!1 .. Active Sol~r Heating and Coolln; 
Owners/Managers 

126 



- TR-749 S:~I 1!11 --------------------------------

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 procedure for calculating the relative ratings is described in Appendix E. The aver
age overall rating for all information items was 2.59 for SWECS Owners, somewhat lower 
than the 2~71 average for Total SHAC Owners/Managers. 

The comparison of SWECS Owners to Total SHAC Owners/Managers indicated marked 
similarities. The only statistically significant difference in ratings by the two groups was 
the significantly (P < 0.05) lower rating for "local building codes" by SWECS Owners. 
The data also seemed· to indicate the SWECS Owners were more interested in "systems 
design handbooks" and" a bibliography." · 

10.3 ACQUISfflON OF INFORMATION BY RESPONDENTI? 

10.3.l Initial Inf<rmatim Sources 

Although the SWECS Owners had already gone through the data gathering process, they 
were asked in retrospect what would be the first thing they would do to obtain informa
tion about wind energy conversion systems if they were starting over. Two stated they 
would contact· the American Wind Energy Association (A WEA). Two mentioned (having 
successfully used this source in the past) they would consult Mother Earth News. Other 
publications mentioned were Wind Power Digest and newspapers. Three would contact 
wind machine manufacturers. The "yellow pages" was also mentioned as an informE1tion 
source. Organizations that SWECS Owners would go to included SERI, Northeast Solar 
Energy Center, state energy· offices, and a specific professor at the University of Massa
chusetts (William Heronemus). 

10.3.2 Use of Selected Inf<rmatim Sources 

SWECS Owners were asked which of 22 different potential sources of solar information 
th~y had used in the past few years. For this question the respondents were not asked if 
they had obtained information on wind energy 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 the respondents. The 
results for SWECS Owners are graphed in Fig. 10-3. For comparison, the results for 
Total SHAC Owners/Managers are in Fig. 10-;4. 

The information sources mentioned by All· SWECS Owners were: 

• Periodicals, newspapers, or magazines; and 

• An installer, builder, designer, or manufacturer. 

Other information s6urces mentioned often were: 

• Workshops, conferences, or training sessions; 

• Regional Solar Energy Centers (RSECs), and 

• State energy or solar offices. 
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Question #11. In the past few. years, have you obtained 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 

Public Media: ' : 
"I 

Radio or TV 
I : 

Periodicals, newspapers or magazines 
I 

' ' I I I I 

Priv<!le Solar-Involved Organizations: ' 
I ' I ' I 

' ' I ' 
Private solar energy or environmental organizations 

I 

' ' ' The local chapter or national headquarters of' International 
,. I 

' 
Solar Energy So~iety (ISES). including their publications 

I 

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

Contacts with Professionals: 
I 

' : 
I 

' : ,. 
I 

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

Workshops, conferences or training sessions 
I 

Information Services•: 
I 

' I 
I 

Your organizational library'or a local library 
l I 

I A commercial data base; for example, Lockheed, SOC, BRS ' ' 
Smithsonian Science Information Exchange (SSIE) 0% I 

A°Federal library or information center: for example, the National 
I ,. ' 

' 
Agricultural Library o.r the Environmental Data System ' 

I 

The Government Printing Office (GPO) 
I 

National Technical Information Service (NTIS) 
I 

Technical Information Center at Oak Ridge·(TIC) I 

: 
G overnment Solar-Involved Organizations 

I 

' : ,· 
I 

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

' ' . ' 
National Solar Heating & Cooling Information Cente, ' ' ' ' 

I ' I : Regional Solar Energy Centers I 

I ' 
I 

State Energy or Solar Offices ' I : 
' ' ' ther: ' ' ' 

0 

' I 

I ' Some other state or local government office or publication ' ' 
' /\ public utility ~omp11ny 
I 

81Jun:1;1s. f,.11 !his !'..pt-!1.ifif. ~il1iifdP. 11'111-,~~**: ' I 
I 
I 

Your State Solar Society or Association 
I 

American Wind Energy Association 

' ' ' 
' : 
I 

' ' ' 

Services and centers whose primary purpose is to diss.eminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
rr,anufacturers of biomass conversion equipment were also asked ii they have obtainea any type ol 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 9 respondents. 

Figure 10-3. Use of Selected Information Sources: Small Wind Energy System Owners 
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_Question #11. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

Public Media: 

Radio or TV 

Periodicals, newsp·apers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or P.nvirnnmP.ntal organizations 

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

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

Contacts with Professlonals: 

An installer, builder, designer or 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, 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 (NTIS) 

Technical Information Center at Oak Ridge (TIC) 

Government Solar-Involved Organizations 

DirP.ctly from the U.S. Department of Energy 

Natic· 'Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Energy or Solar Offices 

Other: 

Some other state or local government office or publication 

A public utility company 

Sources for this specific sample frame••: 

Your State Solar Soc.iety or Association 

0 10 

I 

I 

I 

0%""" 

I 

Services and centers whose µrimary purpose is to disseminate information. 

20 
I 
I. 

' 

30 

Percentage Responding Yes:· .. 

40 50 60 70 80 90 100 
I 

! 

I 

i 

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 tho l).S. 09par.tment of Agriculture, including F~tP.nsinn and Forestry:· 

.... Only asked of SHAG Building Owners/Managers 
.... These data are based uoon a total of 27 resoondents. 

Figure 10-4. Use of Selected Information Sources: Total Active Solar Heating and Cooling 
Owners/M 1magers 
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The information sources mentioned least often (no more than 2 respondents had used 
them) by SWECS Owners were: 

• Smithsonian Science Information Exchange (SSIE), 

• A commercial data base, and 

• Technical Information Center (TIC). 

In cornparmg these results with the results for Total SHAC Owners/Managers, both 
groups rated contacts with professionals and "periodicals" among the most used sources. 
The use of RSECs was considerably higher for SWECS Owners (5 of the 9, 56%) than for 
Total SHAC Owners/Managers (6 of the 27, · 22%). Conversely, the SHAC 
Owners/l.Vlanagers (17 fo the 27, 63%) more frequently reported using an "or.ganizational 
or a local library" than did SWECS Owners (3 of the 9, 33%). 

10.3.3 Membership in Solar-Interested Organizations 

Six of the 9 SWECS Owners were members of a professional, technical, or other organi
zation with an interest in solar energy. These organizations (and the number of times 
mentioned) included: 

• American Association for the Advancement of Science, 

• American Society of Heating, Refrigerating and Air Conditioning Engineers, 
(ASHRAE), . . 

• American Soci~ty of Mechanical Engineers (ASME), 

• American Society for Testing and Materials, 

• AWEA (2), 

• British Wind Energy Association,· 

• International Solar Energy Society (ISES) (4), 

• Michigan Solar Energy Association, and 

• Rhode Island Solar· Energy Association (branch of New England Solar Energy 
Association). 

Of these ASHRAE, ASME, and ISES · were also mentioned by ·Total SHAC 
Owners/Managers. SWECS Owners used both professional organizations and solar and 
wind organizations. 

10.3.4 Exposure to Publications on Solar Energy 

During the past 6 months, 8 of the 9 SWECS Owners ha<:l read publications which included 
information on wind energy. The publications they could specify (and the number of 
times mentioned) included: 

• Alternative Sources of Energy, 

• ASME technical papers, 

• Co-Evolution Quarterly, 
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• Mechanical Engineering,_ 

• Mother Earth News (3), 

• Popular Science, 

• Solar Age (2), · 

• Solar Energy (2), 

• Solar Engineering, 

• Time, and 

• Wind Power Digest (3). 

Also mentioned were several publications that the authors could not verify. .These 
included "Alternate Energy," "Wind Energy Digest," and articles on wind energy. A vari
ety of professional, popular, solar, wind, and alternate energy information sources were 
mentioned. 

10.4 SUMMARY AND COMMENTS 

Nine· owners of small-scale wind energy conversion systems were interviewed. These sys
tems were used for residential or farm use, including seasonal-use remote cabins. Elec
tricity generation was the primary application, with water pumping also popular. Profes
sions represented among SWECS Owners included retiree, engineer, designer, educator, 
researcher, and energy consultant. 

Seven of these systems were installed more than three years ago. Because of the age of 
these systems it seems clear that these owners were "early innovators" (3]. As. such, 
these results may not be typical for the potential purchaser of a small wind energy con
version system. 

· SWECS Owners assigned the greatest utility to information on: 

• Costs of installing and operating a wind energy system compared to a conven
tional system; 

• Wind energy system design handbooks, installation handbooks, or reference 
tables; 

• Cost and performance of wind energy conversion systems; 

• Climatalogical data; 

• Lists of sources for information on wind energy conversion systems; and 

• Tax credits, grants, or other economic incentives for wind energy applications. 

Relatively low utility was attributed to "ma,rketing_ statistics," institutional, social; 
environmental, and legal aspects," "computer models," "educational institutions," "stan-
dards, specifications," and "expected major developments." · 

All SWECS Owners had obtained solar information from "periodicals, newspapers, or 
magazines" .and "an installer, builder, designer, or manufacturer." "Workshops, confer
ences, or training sessions," RSECs, and state energy or solar offices were also popular 
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sources for information. All SWECs Owners were also likely to be members of a profes
sional or solar organizatioo which provided them with inf ormatioo; they had read a vari
ety of professional, popular, and solar periodicals. Compared to some .other solar system 
users like Passive Homeowners and SHAC Homeowners, however, they used very few 
information sources. 
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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 those 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 Industrial and Agricultural Process Heat 
reports. 
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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. Educa.tors 

6. Cooperative Extension Service (CES) County Agents 

7. Homeowners with Passive Systems 

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 
Process Heat) 

6. Other Component Manufacturers 

7. Distributors 

8. Installers 
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Table A-1~ GROUPS STUDIED (Continued) 

9. Architects 

10. Builders 

11. Planners 

12. Heating, Ventilating, and Air Conditioning Engineers 

13. Industrial Engineers 

14. Utilities 

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. BIOMASS ENERGY 

1. Federally Funded Researchers in Production and Collection 

2. Federally Funded Researchers in Conversion 

3. Nonf ederaliy Funded Researchers in Production and Collection 

4. Nonfederally Funded Researchers in Conversion 

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 

R. S()T~AR THERMAL ELECTRIC POWER 

1. DOE-Funded Researchers 
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Table A-1. GROUPS STUDIED ( Continued) 

2. Non-DOE-Funded Researchers 

- 3. Concentrating Collector Manufacturers (see also Industrial and Agricultural 
Process Heat) 

4. El~ctric Power Engineers 

5. Utilities 

6. Educators 

F. INDUSTRIAL {IPH) AND AGRICULTURAL {APH) PROCF.SS HEAT 

G. 

1. IPH Researchers 

2. APH Researchers 

3. Concentrating Collector 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) 

8. Educators (IPH) 

9·. State Agricultural Offices (APH) 

iO. CES County Agents (APH) 

WIND ENERGY 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Manufacturers 

4. Distributors 

5. Wind Engineers 

6. Ele~tric Power Engineers 

7. Utilities 
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Table A.:.1. GROUPS STUDIED (Concluded) 

8. Educators 

9. CES County Agents 

10. Small Wind Energy System Owners 

H. OCEAN ENERGY SYSTEMS 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

L SOLAR ENERGY STORAGE 

1. DOE-Funded Researchers 

2. Non-DOE-Fundeo Researchers 

J. GENERAL SOLAR 

L Loan ·officers 

2. Real Estate Appraisers 

3. .Tax Assessors 

4. Insurers 

5. LHwye1·s 

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) 
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This appendix describes several aspects of the way in which the studies were developed 
an.d conducted. 

FACTORS IN STUDY DESIGN 

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 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 characteris
tics. First, there were very 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 pote.ntial 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 needed a calendar. of 
solar events to be updated monthly or updated quarterly, when no one knew whether he 
even needed calendars at all.· Thus, the lack of baseline data di'ctated 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 quali
tative 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 nine randomly selected respondents from each 
of the 86. groups being interviewed. 

Impact on Questionnaires 

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 (preferably under 20 minutes) to keep the respondents from prematurely terminat
ing the interview. Even if a respondent did not hang up in mid- questionnaire, his atten
tion span could be tried severely by lengthy interviews; respondents would then answer 
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questions -without much thought in order to terminate the interview as rapidly as possi
ble. In the final study the interviews took an average of about 18 minutes to complete 
(with a range from 10 minutes to 50 minutes) and incorporated very simple question for
mats, sometimes open-ended questions. For each of the 86 studies a separate and dis
tinct sample frame, letter of introduction, 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 
inlP-rvit:lw ffrm. 

,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 interviewers) were 
not intelligible. For fXample, 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 ques
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 Character~tics 

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 wind researchers in the country who need bibliographies), and it 
was not meaningful to construct cross-classification tables (e.g., "type of information 
needed" versus "degree of inf ormednessl'). Because of these small sample sizes, the 
authors were sometimes forced to propa;e 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 Wind Researchers wanted "state-of-the-art" information significantly more 
than they wanted "marketing statistics." Several tests could be made comparing one 
group with another. Thus, one could test whether Passive Architects wanted cost data 
significantly more than did SHAC Architects. This type of a comparison usually high
lighted basic differences between technologies. One could also test whether Wind 
Researchers responded differently from All Researchers. 
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Comparisons of this type were valuable for 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 information 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 information habits and the types of 
information rieeded, 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 Wind 
Researchers were quite similar in needs to All Researchers, it was an indication that 
many of the well-known findings fo~ researchers in general may also apply for Wind 
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 fraine development was the single most difficult, tim~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 possi
ble. 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 process, much of it on 
a subcontractor basis. Over 200 documentary sources (printed, published, and unpub
lished sources, and data bases) were consulted. Staff searched the Solar Energy Informa
tion Center and Denver-area public and academic libraries to examine directories, cata
logs, periodicals, and data bases. Directories of professionals, organizations and associa
tions, and. solar-related individuals and groups were examined, both to obtain sample 
frames and fo obtain individual names. · Periodicals were searched both to identify asso
ciAtions whose members might be eligible for sample frames and to identify authors who 
could be contacted because they represented certain target groups. Various data bases 
were identif ed which contained names of individuals, categorized by sample frame cat~ 
gories (e.g.; educators, researchers, manufacturers). Lists of conference attendees were 

.. accumulated. Sample frames were also constructed by establishing numerous personal 
contacts with professional, technical, and special interest ·organizations; w·ith authors of 
solar articles; technical staff at SERI; federal offices; publishers; solar groups; at least 
thirty state solar .a11d state enereY offices; etc. · 

Both the Mid-American Solar Energy Complex (MASEC) and the Northeast Solar Energy 
Center were subcontracted to provide additional names and addresses. Western SUN also 
provided many names on a voluntary basis. The So_uthern Solar Energy Center was asked 
to participate on either a contractual or a voluntary basis, but declined. Additionally, 
the Technical Information Dissemination (TID) program subcontracted 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 inf orma
tion for some sample frames. The National Solar Heating and Cooling Information 
Center provided several of the data bases and other lists used. 
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It sometimes occurred that the person contacted. was not in the presumed field; for 
example, an imtaller was no longer involved with solar energy. The proportion of the 
time that this or a similar sample-frame error occurred has been caj.culated for each 
group and is included in the section documenting the results for the group. Sample frame 
error included such factors as no known telephone number, individual not in the specific 
field or specified employment sector, etc. Averaging over all groups, 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 or 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 Industrial Process Heat: Industrial Engineers, and 

• · General Solar Energy: Lawyers. 

These groups were. selected specifically to test a range of questionnaires, the peculiari
ties of selected sample frames, and the receptiveness of certain target groups to tele
phone 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 ~he respondents. f~ sol~ ~nergy. !Vlost respondents ~ere ~ery c~opera~ive an9 were 
excited about receivmg solar mformation. 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. 

SERI personnel visited MOR while the pilot test was being conducted, personally partici.;. 
pating in monitoring intervi·ews, reviewing tape recordings of previously conducted inter
views, and debriefing interviewers. Based upori these inputs, sev~ral changes were made 
in the. basic questionnaire concept, resulting in changes for each of the 86. distinct ques
tionnaires. Among these changes were: addition of a question designed to defuse the 
respondent by allowing expression of the resporident's individual concerns; deleting two 
questions which were not working; changing the sequence of a few questions; making a 
few s·ma11 wording changes to sharpen questions; and changing MOR's suggested question
naire format in order to minimize interviewer errors. 
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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., "an engineer doing work on wind energy conversion systems") were to be 
interviewed. The rules for 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 pronunciation problems were singled out for additional coach
ing. Because of the interviewers' lack of familiarity with solar energy terminology, glos
saries and other background information on solar energy were provided to interviewers. 

Interviewer Training and Monitoring 

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 reaction session), and a full study briefing. The full study briefing 
was held in four separate sessions so that the interviewers could be trained in small 
groups. SERI representatives were present for 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 wif amiliar words. The training 
was built around the use of an annotated briefing questionnaire. Notes concerning each 
question were written on a questionnaire 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 for pronunciation reminders. 

Randomized Selectim of Respondents 

Once the sample frames were developed for each group, a random sample of 30 to 40 
potential respondents was drawn by systematic 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 randomization process which assigned the order in which these 
names were to be called. The MOR process used systematic sampling to identify the 
first 9 candidates for interviewing: the total number of potential candidates was givided 
by 9 to obtain "i," the "skip interval." Starting from a random point (R), every it name · 
then became one of the first 9 candidates. 

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 ft1 
the substitute candidate: if the (R + i) person could not be reached, the (R + i + 1) 
became the replacement candidate. If after three attempts to reach the subsi~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. 
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There is evidence that for some sample frames MOR did not use a tandom s\arting point 
to commence the skip interval, but imtead used the sequence of ls , (1 + i)t , (1 + 2i)th, 
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. 1n·small sample frames or in frames with a definite 
pattern, however, this procedure could have caused biases. All seven of the Cooperative 
Extension Service (CES) sample frames were arranged in a state-by-state order. As a 
result of not randomly changing the starting point, there was a tendency towards sam
pµng from the same states for these sample frames. The final distribution of CES 
respondents by state is shown in Table B-1. Some clustering did occur for some states. 
Thus, for these groups results were geographically biased. 

STUDY PROCEDURE 

The procedure was the same for 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 indicated the candidate would be 
in later at 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 respondents being interviewed actually 
represented the group to which they ostensibly belonged. For example, a respondent who 
was presumably an educator teaching courses in wind 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 Solar Energy 
Research Institute describing a survey of solar energy information needs 
and requesting your participation. 

Your name has been provided to us as someone who has been teaching 
courses related to wind energy conversion. Is that correct? 
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Table B-1. COOPERATIVE EXTENSION SERVICE (CBS): STATES REPRESENTED 
IN SAMPLES (Number of respondents) 

County Agents State Specialists All 

Bio- · Pas- Ac- CES 
State Wind APH Totai Info. Agri. Total mass sive. tive 

Alabama 1 1 2 2 
California 1 1 1 
Colorado 1 1 2 2 
Connecticut 1 1 1 
Delaware 1 1 1 
Georgia 1 1 1 
Idaho _l . 1 I 1 2 3 
Illinois 1 1 1 
Indiana 2 1 1 1 5 5 
Iowa 1 1 1 
Kansas 2 1 3 3 
Kentucky 1 1 2 1 1 2 4 
Louisiana 1 1 1 
Maryland 1 1 1 
Michigan 1 1 1 1 2 3 
Minnesota 1 1 2 2 
Missouri 1 1 1 
Montana 1 1 2 2 
Nebraska 1 1 1 3 1 1 2 5 
New Mexico 1 1 1 

·New York 1 1 2. 2 
N. Carolina 1 1 2 2 
Ohio 1 1 2 2 
Oklahoma 1 1 1 1 2 
Oregon 1 1 1 
S. Carolina 1 1 1 
S. Dakota 1 1 1 3 1 1 4 
Tennessee 1 1 1 3 3 
Texas 1 1 1 3 1 1 4 
W. Virginia 1 1 1 
Sample Size 

by Technology 9 9 9 9 9 45 9 9 18 63 

Total States 
Represented 8 9 8 9 9 24 9 9 13 aoa 

astates not represented in any CES samples are: Arizona, Arkansas, Florida, Maine; 
Massachusetts, Mississippi, Nevada, New Hampshire, New Jersey, North Dakota, Penn-
sylvania, Rhode Island, Utah, Vermont, Virginia, Washington, Wisconsin, and Wyoming. 
Alaska and Hawaii were not included in the sample frame. · 
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If the respondent· answered "yes," the interview continued. If the respondent answered 
"no," then the respondent was not interviewed but in.stead was asked if there was another 
person within the same university who was teaching courses related to wind. If the ini
tial candidate could give the name of another person, the referral person (or "referral") 
was called as a substitute for the initial candidate. If no intraorganizational 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, wind respondents were asked the fol
lowing two questions: 

e, In the next year do you expect to need information on wind systems for your job? 

• In the next year do you expect to need information on wind systems outside your 
job? . 

For all respondents other than SWECs Owners, these questions were asked at the begin
ning of the interview, and if the answer to both questions was "no," the interview was 
terminated and a substitute candidate telephoned. No request for a referral was made. 

Once an interview was completed, the questionnaire was reviewed for completeness by 
the phone room supervisor. Incomplete questionnaires were returned to interviewers to 
recall the respondents. 

Completed questionnaires were forwarded 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 "2" but where the numbers "1," "2," "3," and "4" are all valid num
bers), SERI did a random sample of supposedly 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 computer file, data tables were printed and analyzed. 

Nonuniform Group Sample Size. The study was originally designed to sample nine respon
dents from each group. For most groups this was done correctly. Upon analysis of the 
completed questionnaires, however, it was sometimes apparent that a respondent obvi
ously belonged in a group other than the one in which originally sampled. This was gen
erally due to two simultaneous errors: a sample frame error and a screening error. 

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 proceS8 did not successfully 1·emove this 
person from the Non-DOE-Funded Researchers; instead the interview was completed. 
During the interview the respondent mentioned that he was receiving DOE funds for his 
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 Non-DOE-Funded Researchers). If there was another group into 
which that interview naturally fit (above, the DOE-Funded Researchers), the interview 
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was included with the interviews for the second group. Although the added interview did 
not have exactly the same probability of selection as did the original interviews, the 
resulting inaccuracy was minimal given the qualitative nature of the data. 
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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 prior to being contacted by telephone. There are 
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 manufacturer" 
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 technology about which this potential respondent was to be interviewed.· .About 
3,500 such letters were mailed over a period of several. weeks. Less than 100 were 
returned as undeliverable. . , 

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

There were numerous telephone calls to 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 called. 
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September, 1979 

Dear Colleague: 

The Solar Energy Research Institute (SERI) is currently developing a Solar Energy lnfor
. 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 mooels or 
large sets of data and free brochures, handbooks, etc. · 

The U.S. Department of Energy has defined solar energy as encompassing technologies 
which involve both direct and indirect uses of sunlight; information for all of the follow
ing technologies will be included in the SEIDB: 

801ar neating aoo 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 future solar information 
needs, SERI is surveying information users like yourself. You. have been selected as a 
candidate for this interview because you are a researcher with an ~ctive 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 will 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 oth~r 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 that your 
responses to this survey are strictly confidential. 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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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 questionnaire, then making appropriate revisions, additions, and dele
tions to produce a distinctly tailored questionnaire for each group. 

Two sample questionnaires are provided in this appendix. A version of the first (Fig. D-1) 
was used for all samples except for users of solar systems (homeowners, building and 
plant owners/managers and wind system owners.) The second (Fig. D-2) was used only for 
users. The basic difference is that phraseology was changed for users so that their quer
ies were related to information about the period of time their system was being consid
ered for purchase or was under construction. The question numbering system for the user 
questionnaires follows that of the standard core questionnaire although the sequence does 
not. For example, question Bl-Ga of the user questionnaire is similiar to question Ga of 
the standard core questionnaire. 

The questionnaires used in the wind technology study were very similar to those used for 
the other studies. The two instruments which follow (see Figs. D-1 and D-2) contain ref
erences to wind technologies in Questions 1 through 9. Questionnaires that were used for 
respondents from other technologies substituted references to their appropriate technol
ogies instead of to wind technologies. 

Certain variations were made in the wind technology questionnaires for different wind 
technology groups in Questions 8a, 8b, and 11, in that certain items were not asked of 
groups if the item seemed inappropriate. For example, Wind Researchers were not asked 
Question 8a (11) about "how to market," and Wind Distributors were not asked Question 
11 (7) about Smithsonian Science Information Exchange (SSIE). While it would have been 
less complicated to• have all questions asked of all respondents, concern over question
naire length and the desire to avoid asking questions that were not relevant to the group 
led to deleting questions wherever possible. Questions that were not asked of each group 
may be noted in the data tables (Appendix F) whenever an individual group shows no 
entries.for that item. (Variations for user questionnaires are addressed below.) 

Slight variations in wording were made on the questionnaire of each individual group. 
For example, in Question 11(18), which asked if information had been obtained from "an 
installer, builder, design~r, or manufacturer," the phrase "outside of your organization" 
was .inserted for Wind Manufacturer Representatives. 

Standard Core Questionnaire 

Question 5. This question asked, "What is the most important information that could be 
provided to you about wind. energy?" This question allowed respondents to volunteer the 
information need that ca.me to mind spontaneously, without reflecting any of the biases 
of the questionnaire designers a:s to1 what was the most important. Most of the time, 
however, it did not result in a.n answer which could be compared to another respondent's 
answer; for nine respondents, there were typically seven or eight distinct answers given. 
Since each respondent did not rate these items, it was impossible to determine which of 
these information needs was the most important. Afforded a second thought, respon
dents often gave items they had mentioned as "most important" in Question 5 a lower 
rating in Question 8 than they gave to items that they had not even mentioned in Ques
tion 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. There-
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1, In the next year do you expect to 
need information on wind energy •• 

2, To what extent are you currently 
involved with wind energy 
systems? Would you say you are: 

Cd 1 

(a) For your job? Yes, ••••••• 1-1 (IF "YES" 
No •.•.•.•• ,2 I TO EITHER 
Don't know. , •• ,8 _f.ONTINUE, 
NA ••••••••• 9 OTHERWISE 

(b) Outside of Yes •.•••••• l 
your .job? No. • • • • • • .2-

Don 't know, ,8 
NA, • .9 

Very involved, ••••••••••• 4 
Moderately involved or. , , , , • ,3 
Slightly_ involved, ••••••••• 2 
Not at all involved. (VOLUNTEERED) • 1 
Oon't know. • , , , U 
NA •• , • . ••••• 9 

I TERMINATE) 

31 
32 

33 

3. What are you doing in the field of wind energy conversion systems? (ASK AS OPEN END) 

4. How well informed would you say Very informed. . . . . . . . . 4 
you are about wind energy Moderately 1nformed or . . . . . 3 
systems? Would you say you are: Sl i ght ly informed •• . . . . . . 2 

Not at all informed (VOLUNTEERED). . 1 
Don't know •. , •· .8 
NA, . • . . . . . . . . . . . . . . .9 

5. What is the most important information that could be provided to~ about wind 
energy systems? (INTERVIEWER: THIS INCLUDES INFORMATION WHICH COULD BE PROVIDED BY 
AN INFORMATION CENTER) . 

1st mention 

2nd mention 

Verb. 

.34 

35 C+V 

36-42.Blk 

Figure D-1. Questionnaire 
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Cd 2 
1-10 as 1 
ll-17Blk 

6. For which of the following areas.of wind -energy systems are you 
particularly interested in obtaining Rlformation? [READ LIST. CIRCLE 
ONE RESPONSE PER ITEM.) 

7. 

Yes 

( 1) Small scale wind systems 1 
(2) Medium or large scale 

systems (100 kilowatts or-more) 1 
(3~ Large scale multi-use systems 1 
(4 Rotary equipment 1 
(5) Towers 1 
(6) Control equipment 1 
( 7) Electrical equipment 1 

Don't 
No Know 

2 8 

2 8 
2 8 
2 8 
2 8 
2 8 
2 8 

NA 

9 

9 
9 
9 
9 
9 
9 

18 

19 
20 
21 
22 
23 
24 

Are there any other areas of wind energy for which you are especially 
in obtaining information?· 

25-75Blk 
intere·sted 76 Cd II 

77-80 Job/i 
(SPECIFY) 

( 1st Mention) 

( 2nd Mention) 

What publications have you read in the 
past six months that include information 
on wind energy? 

1st Mention 

2nd Mention 

3rd Mention 

None. 001 

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

~Read too many to name 
(VOLUNTEERED) • • • • 00:3 

(ASK) Which are most important? 
(RECORD TITLES) 

~Names publications 
I .(RECORD TITLES) ••••••.• 004 
V 

Cd 3 
1-10 as 1 
11-43 Blk 

44 C+V 
45-51 Blk 

52-54 

Ct. 

55-:-75 Blk 
76 Cd II 

77-80 Job II 

Figure D-1. Questionnaire (contln~ed) 
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Cd 1 

Sa. I will read a list of potential information products on wind energy. 
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? 
(READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM) 

Don't. Essen
tial 

Very 
Useful 

Some
what 

Useful 

Not 
at all 
Useful ..... --- ~ !iL 

{l) A bibliography of general readings 
on wind energy systems. • • • 4 

(2). A list of sources for information on 
wind energy systems. • • 4 

(3) A calendar of upcoming wind energy 
systems conferences and programs. 4 

(4) Diagrams or schematics of a wind 
energy conversion system. • • • 4 

(5) A non-technical description of how 
a particular wind energy conversion 
system works. • • • • . 4 

(6) A·technical description of how a 
particular wind energy conversion 
system works •••••• 

( 7) 

(8) 

Lists of local lenders, insurers, 
builders, eng1neers, installers or 
distributors for wind· systems. 

Wind system design handbooks, 
installation handbooks, or 
reference tables ••• 

(9) A list of techni~al Pxpert5 in 
wind energy conversion •• · •• 

4 

4 

4 

4 

1-r10) Manual methods for sizing and pre
dicting the engineering performance 
or life cycle costs of wind energy 

I 
1_(11) 

conversion systems. • • . 4 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs. • • • • 4 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

.3 

3 2 

3 2 

3 2 

Figure D-1. Questionnaire (continued) 
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8b. 

Cd 1 

I will next read a list of types of information ·on wind energy: for each, 
54 B 

please tell me how useful information of that type would be to you. Would the 
following be: essential, very u~eful, somewhat useful, or not at all useful? (READ 
LIST •. ROTATE. CIRCLE ONE RESPONSE PER ITEM). 

Not 
Very Somewhat At Al.l Don't 

Essential Useful Useful Useful Know NA 

(1) Educational institutions and other 
organizations offering courses on 
wind energy conversion systems. 4 

(2) Wind energy research currently 
in progress. • • • 4 

(3) The state-of-the-art in wind 
energy conversion systems. • 4 

(4) Costs and performance of wind 
energy system installations. • 4 

(5) Costs of installing and operating a 
wind system compared-to a conven-
tional system. • • • • • • 4 

(6) Local building codes or other regula
tiDns affecting siting or installation 
of wind energy conversion systems •• 4 

(7) Tax credits, grants, or other econ-
omie incentives for wind systems ••• 4 

(8) Standards, specificatioris~ or certi
fiiation programs for wind 
equipment and installations. • • • 4 

(9) Marketing statistics and sales pro
jections for wind energy conver-
sion equipment . · 4 

(10) Wind energy programs, research, 
industries and markets outside 
the United States. • • • • • 4 

( 11) Information on how to market and 
sell wind· energy conversion systems, 
including guidelines. on obtaining 
financial support. • • 4 

(12) Institutional, social, environmental, 
and legal aspects ur wintl e,·,~,·gy 
applications. • • • • • • • 4 

(13) Expected major developments in wind 
energy d~ring the next ten years •• 4 

(14) Climatological data such as wind, 
weather, or amount of sunshine. • 4 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

--

1 8 9 55 

1 8 9 56 

1 8 9 57 

1 8 9 58 

1 8 9 59 

1 8 9 60 

1 8 9 61 

1 8 9 62 

l 8 g 63 

1 8 9 64 

1 8 9 65 

1 8 9 66 

1 8 · 9 67 

1 8 9 68 

69-75 Blk ·75 Cd# 77-80 Job# 

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

'· 

10. 

I 

Is there wind energy system infor- !~Yes 
~~t~~~?which you need but are not able. ~~~ ~B~T:C~N~T:D~S~R~B~)~ 

(IF YES) What information do you need? 

1st mention 

?nd mention 

I Don't know. 
NA. • • • • • • • • • 

V 

Cd 4 
1-10 as 1 

• 1 
• 2 

3 
8 

• 9 11 

Verb. 

In the past year have you obtained~ information, not just wind or solar, in the 
following forms? (READ LIST. CIRCLE---utfE RESPONSE PER ITEM) 

Don't· 
Yes No Know NA 

(a) On-1 ine acce·ss to a central data 
bank via computer terminal 1 2 8 9 12 

( b) Microform from a computer, sometimes 
referred to ·as C-0-M 1 2 8 9 13 

(c) .Other microforms, for example, micro-
fichj, microfilm sheets or rolls 1 2 8 9 14 

15-16 Blk 

Figure D-1. Questionnaire (continued) 
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Cd 4 

11. Solar information refers to information about any solar technology, and 
factors which 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 fol lowing sources? (READ LIST. 
CIRCLE ONE RESPONSE PER ITEM.) Don't 

Yes No Know NA 

(1) Your organizational library or a local library ••• 

(2} A publi~ utility company ••• 

(3) An installer, builder, designer or manufacturer of 
solar systems •••••• , • 

Workshops, conferences or training sessions •• 

1 

1 

1 

1 (4) 

(5) 

(6) 

A corrmercial data base, for example, Lockheed, SOC, BRS •.• 1 

( 7) 

(8) 

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

Smithsonian Science Information Exchange (SSIE) ••• 

The Government Printing Office (GPO) •• 

How would you evaluate the service .You 
Good 
Fair 

received from GPO? 
3 

Poor 
Don't know 
NA 

ITl-1 
Ti 

9 V 

1 

1 

1,1 
T 

V 

2 

2 

2 

2 

2 

·2 

2 

2 

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

2nd Mention 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

I 1st 

11--=-=-=--=--=-=--=--=--=-=--=--=--=--=--=--=-=--=--=--=--=--=---11 
(9) National Technical Information. Service (NTIS) •••• 

How would you evaluate the service .you received from NTIS? 
Good 3 

1-11 
T 

V 

2 8 9 

17 

18 

19 

20 

21 

22 

.23 

24 

25 

Verb. 

26 

Fair ,-2-1 
Poor -;, L·-:-1 2 7 
Don't know o 1 

[ 

NA 9 - V I 
l~W~ha~t~a-r_e_s_o_m_e_o~f~t~h-e_r_e_a_s_on_s_y_o_u_d~o-n-ot~c-o_n_s~id~e-r~th~e-i-r-se_r_v~i-c-e~11 g-o-o~d~"?~.------I 

I ll3t Mention~~~~~~~ ll 
1

12nd Mention___________________________ 1 j erb. 

11 
Figure D-1. Questionnaire (continued) 
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(Cont'd) 

(10) Technical Information Center at Oak Ridge (TIC) ••• 

How would you evaluate the service you 
Good 
Fair 

received from TIC? 
3 

Poor 
Don't know 
NA 

ITI-, 
TI 

9 V 

Yes No 

,-1-1 2 
T 

V 

Cd 4 

Don't 
know NA ----

8 9 

What. are som~ of the. reasons you do not co·nsider their service "good"? I 
lit Mant ion 

28 

29 

!2nd Mention II .· 
I _________ verb. 

·--------------------------------~I . 
(11) . National S<?lar Heating and Cooling Information Center ITI 2 

T 
8 9 30 

How would you evaluate the service you received from the Center? 
Good 3 
Fair 121 · 
Poor ~ -1 
NA 9 V . 31 -------I Don't know o 

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

1st Mention --------------------------
12 n d Mention erh. 

, ____________________________ .....;.... __ ! 

( 12) Regi ona 1 Solar Energy Centers • • • • · 1-1-1 2 
T 

How would you evaluate the 
V 

received from your regional center? 
3 

service you 
Good 
Fair 
Poor 
Don't 

IIl-1 .. 
know o 

NA 9 V 

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

1st Mention --------------------------12 n. d Mention _________________________ _ 

8 

I .. 

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

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

(14) Radio or TV •••••• 

. (15) Periodicals, newspapers or magazines. 

(16) Private solar energy or environmental organizations 

(17) State Energy or Solar Offices ••• 

Yes 

1 

1 

1 

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

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

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

(21) American Wind Energy-Association (AWEA) 

(22) 

(23) 

(24) 

NOT ASKED 

NOT ASKED • 

NOT ASKED • 

1 

1 

Figure D-1. Questionnaire (continued) 
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Don't 
No Know NA 

2 

2 

2-

2 

2 

2 

2 

2 

2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 34 

g 35 

9 36 

9 37 

9 38 

9 39 

9 40 

9 41 

9 42 

• 0 

• • 0 

• • • 0 

43 

44 

45 

46-47 Blk 
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In conclusion, I \/Ould like to ask you some questions about yourself. Your 
a ns11ers 1·1i 11 be kept comp l etc ly confident i a 1. 

Ola. \./hat is the highest level of education 
you have completed? (DO NOT READ) 

8th grade or less •••••• 
So:ne hi yh school • • • • • • 
High school graduate • • • • 
Post high school vocational/ 

lechn1cal ...•••••• 
Attended college/University: 

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

Corrmu ni ty co 11 ege) • 
-Bachelors ••• · ••••• 
-Masters •••• 
-. Ph.0/Doctorate 

JD/LLD • • • • 

• 01 
• 02 
• 03 

• 05 

• 06 
• 07 
• 08 

09 
• 1q 

Other 11 
-,-----r.(s=p""E"'""c I'"""F"'Y ..... ) --,.--

Don't know. • 98 
V NA •••• • 99 

Dlb. In what field ·is your most recent degree? 
(RECORD) 

Ole. In \·that year did you get that degree? 
(YEAR) 

02a. Please describe your present profession by completing the folloHing staternent: 
"Based on my total education and experience, I n01·1 regard myself professional'ly 
as n (nn) " . - 11 (AVOID USING JOB TITLE IF 
POSSil3LE). 

02b. How niany years have you been in this 
profession? (CIRCLE CODE) 

0-2. • , 
3-5. • • 
6-10 •• 
Over 10. 
NA. 

. . . . . . . . . . . 

Figure D-1. Questionnaire (continued) 
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.2 
.3 

• .4 
,9· 

Ver· 

50-,5 

Verb 

52 
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03. Do you belong to any professional, tech-I-Yes. • • • • ••••••• 
nical, or other or·ganizations 1·1hich have! Yes (8UT CAWT NAHE) •••••• 
an interest in solar? I No •• ~ ••• 

Don't kno1-1 • • 
. NA • • • · • • • • • • • • • • 
V 

a. What organizations? 

Thank you very much for your time. 

Figure D-1. Questionnaire (concluded) 
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Cd 2 
1-10 as J 
11-75 Blk 

76 Cd 81-15.For what do ·you use your wind energy system? Do you use it for. 
[READ LIST, CIRCLE ONE RESPONSE PER ITEM,] 

Yes 

1 
1 
1 
1 

No 
Don't 
Know NA -. 

77-80 Job 
Cd 3 

1-10 as 1 
11-43 Bl k 

(1) Household electricity 
(2) Houcohold water pumping 
(3) Farm electricity 
(4) Farm irrigation 

2 
2 
2 

·2 

8 9 64 
8 9 fi'i 
8 9 66 
8 9 67 

D~ you use it for any other purpose? (SPECIFY) 
68-75 Blk 

76 Cd # 
77-80 Job # 

(1st Mention) 

(2nd Mention) 

44 C+V 

45-63 Blk 

B2-13.How many years have you·been the 
owner of a wind system? 
(INCLUDE YEARS WHEN·SYSTEM WAS 

. UNDER CONSTRUCTION,) 

3 months or 1 ess • • • • 
Between 3 months and 1 year, 
1-3 years, •••••• 
Over 3 years 
Don't know 
NA • • , • , 

• • 1 
• 2 
• 3 

4 
• 8 

• • 9 

40-42 Blk 
B3-5, Knowing what you now .know in terms of obtaining information about wind energy 

conversion systems, please answer the following questions as if you were start
in~ over aaain and first ~onsidering the in.sta11atio~ of a wind ener!JY 
r.nnvprc;inn syc;t.pm,, 

What wou·ld be the most important information product or service abo.ut wind energy 
conversion that you would want to have? (PROBE FOR TWO MENTIONS). 

1st Mention 35 C+V 

2nd Ment1un 

. B4-14,What fa the first thing you would do to obtain information about wind energy 
conversion? That is, where would you go or who would you contact to get the 
information you needed? (PROBE FOR TWO MENTIONS) 

1st Mention 
36 C+V * 

2nd Mention 

37-38 Bl k 

Figure D-2. User Questionnaire 
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Cd 1 

B5-8a.I ,~ill read a list of potential information products on wind energy conversion. 
For each, please tell me how useful that information would ::>e to ..l2!! if you ~,ere 
obtaininy a _new systein. Would the following be: essential, very useful, somewhat 
useful,. or not at all useful? (READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITE:'i.) 

Essen
ti al 

(1) A bibliography of yeneral readings 
on wind energy systems. • • • 4 

(2) A list of sources for information on 
wind energy systems. • • • 4 

(3) A calendar of upcoming wind ener:JY 
conversion system conferences and 
programs •••••• , 

( 4 ). Di agra,ns or schei.1at i cs of a wind 
energy conversion system •••• 

(5) A non-technical description of how 
a particular wind energy syste:n 

4 

4 

works. • • • • • • • • 4 

(6)· A ~echnical description of how a. 
particular wind energy system 

( 7) 

(8) 

works. , , , • • •• 

Lists of local lenders, insurers, 
builders, enyineers,. installers or 
distributors for wind energy 

. conversion systems •••••• 

Wind energy syste,.1. design handbooks, 
i n.s t.a 11 at ion ha ndbo.ok s, or 
reference tables ••• 

(9) A list of technical experts in 
wind energy conversion systems 

4 

4 

4 

4 

l\10) 
I 

Mc1nuc1l loll~thod:, for !;iZing and pre
di ct i ng the engineering perfor:11ance 
or life cycle costs of wind energy 

I 
I 
I 

1_( 11) 

conversion systems. • • • 4 

Computer models for sizing and·pre
dicting the engineerfog performance 
or life cycle costs. • 4 

Very 
Useful 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Some-
1~hat 

Useful 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Not · 
at all 
Useful 

1 

1 

1 

1 

1 

1 

1 
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Don't 
know 

8 

8 

3 

8 

8 

8 

8 

8 

8 

8 

8 

NA 

9 43 

9 45 

9 46 

9 47 

9 48 

9 49 

9 50 

9 51 

9 52 

9 53 
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Cd 1 
54 Bl k 

l:36-8b. l vii 11 next read a list of types of information on wind energy conversion: for each 
p 1 ease te 11 me h01t useful information of that type wou 1 d be to you if you were 
obtaining a ne1t system. Would the following be: essential, very useful, somewhat 
useful, or not at al 1 useful? (READ LIST. ROTATE. CIRCLE ONE RESPONSE PER ITEM.) 

Not 
Very Somewhat At All Don't 

Essential Useful Useful Useful Know NA 

{l) Educational institutions and other 
organizations offering courses on 
wind energy system design or 
applications. • • • • • • 4 

( 2) Wind energy syste:n research 
currently ih progress. • • • 4 

{3) The state-of-the-art in wind 

{4) Costs and perfonnance of wiRd 
energy installations. 4 

{5) Costs of installing and operating a 
wind energy conversion system 
compared to a conventional system .4 

{6) Local building codes or other regula
tions affecting siting or installation 
of w.i nd ener<JY conve.rs ion systems. • 4 

{7) Tax credits, grants, or other econ-
omic incentives for wind energy 
conversion systems. • • • • 4 

{8) Standards, specifications, or certi
fication programs for 1tind energy 
conversion equipment and installa-
tions • • • • • • 4 

{9) Marketing statistics and sales pro
jections for wind energy 
equipment. • • • • • 4 

( 10) NOT ASKED 

( 11) NOT ASKED 

(12) Institutional, social, environmental, 
and legal aspects of wind energy 
system applications • • • • 4 

( 13) Expected major developments in wind 
energy during the next ten yea rs. 4 

(14) Climatological data s~th as wind, 
weather, or a,~ount of sunshine. • 4 

3 2 1 

3 2 1 

3 1 

3 2 1 

3 2 1 

3 2 1 

3 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

69-75 Blk 76 Cd# 77-80 Job# 
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174. 

8 

8 
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8 

8 

8 

8 
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9 56 
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9 58 

9 59 

9 60 

9 61 

9 62 

9 63 

, 0 64 

Q ns:.. 
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9 67 

9 68 
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Cd.4 
1-10 as 1 

87-9.· \./hen your current wind systeni was 
I 
-Yes . . . . . . 1 

, being considered. for purchase, was Yes . {BUT CAN'T DESCRIBE). 2 
there l'li nd energy information which I No. . . . . . . . . . . 3 
you needed but were not able to get? 

I 
Wasn't there when system was 11 purchased (VOLUNTEERED) . . . 4 
Don't know. . 8 

I NA.· . . . . . . . . . 9 
V 

(IF YES) What wind information couldn't·you get? 

. I 1st Mention 
Verb . 

I 
2nd Mention 

12-16 Blk 

Figure D-2. User Questionnaire (continued) 
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Cd 4 

·s-11.Solar information refers to information about any solar technology including wind°, 
and factors wh-ich 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.) Uon't 

Yes No Know NA 

(1) Your organizational library or a local library ••• 

(2) ··A public.utility.company •• , 

(3) An installer, builder, designer or 111anufacturer of 
solar or wind systems , • 

(4) Workshops, conferences or training sessions. 

1 

1 

1 

1 

(5) · A commercial data base, for exa1,1ple, Lockheed, SDC," BRS, • 1 

( 7) 

(8) 

A federal library or information center, for example, the 
National Agricultural Library or the Environmental Data 
Sys tern, • • 

Smithsonian Sc,ence Information Exchan~e (SSIE) ••• 

The Government Printing Office (GPO) •• 

How woulJ-jou evaluate the service you 
Good 
Fair 
Poor 

received from GPO? 
3 

. Don't 
NA 

know 
I 2

8
1 1-1 
9 V 

1 

1 

111 
T 

V 

2 

2 

2 

2 

2 

2 

2 

2 

8 

8 

8 

8 

8 

8 

8 

8 

9 . 17 

9 

9 

9 

18 

19 

20 

9 21 

9 

9 

9 

I 

11 

22 

23 

24 

25 

1 I What are some of the reasons you do not consider tilei r service "good""?-

I ,121n::.dL. Me11L i ui'1 

Mention ---------------------------
1rorb. 

· 1 
---

-----_-___ -___ -______________ !\ 

(9) ~ational Technical Information Service {NTIS). 1-11 
-I 

V 

2 8 9 . 26 

I How would you ev~luate the service you received from NTIS? -- ----- . I 

!~!; 1i1-, II 27 
Don't know o 

NA 9 V I 
11 \~hat ere some of the reasons you do not cons i der___,.t .... h-e, ..... r-s-e-rv-,.-. c-e--,,."1-go_o_d,,.,,.".,...?--~===~l-1 

I 11 st Me 11 ti on I 
I! ---------- I 
112nd i~ention 

11· ----------------·----------------~==~! 

Figure D-2. User. Questionnaire (continued) 
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•(Cont'd) 
Yes 

Cd 4 
Don't 

No know NA ----
(lU) Tec~rnical Information Center at Oak Ridge (TIC) • 8 9 28 

How would you evaluate the 

---------------------
received from TIC? 

3 
service you 

Good 
Fair 
Poor 
Don't know 

I 281 1-, fg 

---1 I 
NA 9 V ---·---------------------------------

11 Verb. 

I f'iJKaf-are some of the reasons you do not consider their service 'good"? 

111st Mention ____________ _ 

112nd Mentio~------~-----------------------------~~:=~-----------·=====----

'I 1 . 

(11) National Solar Heating and c6oling Information Center iTI 2 
T 

How would you evaluate the received from the -Center? 
3 

service you 
Good 
Fair 
Poor 
Don't 
NA 

· . ITl-1 know 8 
9 V 

V 

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

8 9 

----1 

30 

.. 

. 31 

I llst Mention _________ _ 
I Verb. 

I '2nd Ment i.on 

(12) Regional Solar Enerw Centers •.•. iTI 2 
-I 

V 

'I 
8 9 

How would you evaluate the service_y_o_u_r_e_c_e~iv_e_,d,-...,,..fr-o-;n_y_o_u_r-re-~-,i-onal center? I 

32 

Fair IZI 33 
Good · 3 I 
Poor I 1 1-1 

8 I 
1-------------~A_on_'_t_k_now 9 V ___ .... __ .. ----1 
11w~at. are so111e of the reasons you do not considP.r their service "oood"? 11 

I 1st Mention _____ ·--------------------------- Ver·b. 
11 . 11 I 2nd Mention 11 
I ______ . -_-_-_-:_-:_-:_-:_-:_-:_-:_-:_-_--_-_-_-_--_-_-_-_--.:__-_-_-_-_ -_ -__ ---_-_ -__ -_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-=_-:_-:_-:_-:_-: _____ . _ .. · .1 I 
I ------------------------------,.---------- . -------__ _I 

Figure D-2. User Questionnaire (continued) 
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BS-11, (Cont'd) 

( 13) Directly from the U. S. Department of Energy. • • 

(14) 

(15) 

Kadio or TV •••.•• 

Periodicals, newspapers or magazines, 

(i6) Pri_vate solar energy or environmental organizations 

(17) State Energy or Solar Offices ••• 

Yes 

l 

1 

1 

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

( 19) The local chapter or national hcadqua rte rs of the I nternat-
i ona l Solar ~nerqy Society (ISES), including their publicat-
ions, • • • . • • l 

(20) The local chapter or national headquarters of the Solar 
Energy Industries Association (SEIA), including their 
_publications ••••••. 

'(21) Your State Solar Society or Association •• 

(22) Tile :i.merican \./ind Energy Association (A\./EA) 

( 23 i~OT ASKED 

( 24) !~OT ASKED 

1 

t 

1 

No 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Cd 4 

Uon't 
KnOI·/ 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

NA 

9 34 

g 35 

9 36 

g 37 

9 38 

9 39 

Y 40 

9 41 

9 42 

9 43 

0 44 

0 45 
__________ 4.6.~4.7 . . Blk. ....... . 

B9-7. What publications-have you read in the 
past six ,noriths that include information 
on \'lind energy conversion syste111s? 

None. rJOl Cd 3 

1st ,"lention 

Read, but c~n't re:ne1,lber titles OUZ 
( V!JL IJNTF F~FI l) 

Read too many to narne 
(VOLUNTEERELI) 

(ASK) Which are most 
(REr:ORU TITLES) 

. 003 
i1)1portant? 

Names publications ...•.••• UU4 t (~ECURO TITLES) 

---------------------------
2nd Mention ---- --·- ---..... -------
3rd Mention --- -----------------------~---·------

------·- ------------,---

Figure D-2. User Questionnaire (continued) · 

178 

52-54 

CL 



_ TR-749 S:~l 11i1 ---------------------------

Cd 4 

In conclusion, I would like to ask you some· questions about yourself. Your 
a nsv1ers 1ti 11 be kept completely confidential. 

I 

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

8th grade or less •••••• 
Some high school ••••• 
High school ~raduate ••• 
Post high school vocational/ 

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

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

Corrmunity college) • 

I Bachelors •••••• 
Masters ••••••• 

-, Ph.D/Doctorate ••• I JD/LLD ••••• • .• 

I J_Other 

Don't know 
V NA •••• 

l"S'PEC IF Y) 

I Dlb. In what field is your most recent degree? 
(REClJRU) 

I Ole, 
I 

In what year did you get that degree? 
------~-(Y{AR 

! _________________ _ 

810-1. In the next year do you expect to need additional wind energy infor111atior1. 

Yes •. 
No •• 
Don't know. 
tiA. 

(b) Outside of your 
job? Yes 

.• 

No • • • ••• 
·Don't knO\t. 
NA. ; 

. 

. 

02a. Please describe y1)ur µresent profession by completing the follov1ing state:~ent: 

01 
02 
03 

04 

05 

06 
07 
08 
09 
10 

11 

98 
99 

1 
2 
8 
9 

• 1 
• 2 

8 
• 9 

"Based on ,;,y total education and experience, 1 now regard myself professionally 
as a (an) " - __ ." (AVOiiJ USING JOB TITLE IF 
POSSIBLE), 

48-49 

I 

I Verb. 
-I 

J so-s1 

lca-r-

31 

32 
33-34 
Blk 
Cd 4 

Verb. 

-- -- -----------·- - - ------
52 Bl k 

Figure D-2. User Questionnaire (continued) 
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Cd 4 

Do you belong to any professional, tech-,-Yes •••••• ; • • • • •••• 1 
nical, or other organizations which have Yes (BUT CAN'T NAME) • • • • .2 

03. 

an interest in solar or wind? I No •••••• • • • • , • • .3 
Don't know ~ •• ~a 
NA • • • • • • • • • • • • • • • 9 

V ,-------------------------------------·---------, 
a. What organizations? 

1st Mention --------------------·-------
2nd .Mention----------------~-------------
3rd Mention -----------------------------
4th Mention ---- ----------------------

Thank you very ITIUCh for your t.irne. 

Figure D-2. User Questionnaire (concluded) 
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fore, this report refers to the responses to Question 5 as "information which was impor
tant for the respondents to obtain." 

Question 6. In this question, a list of different wind energy applications was read to the 
respondent and the respondent was asked for which application he was particularly inter
ested in obtaining information. After this was completed, respondents were asked "Are 

· there any other areas of wind energy for which you are particularly interested in .obtain
ing infor.mation?" Responses to this question fell into one of two areas: additional wind 
applications of interest or specific types of information wanted. The former were dis
cussed 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 ~ypes of 
information w_as. 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. Question 
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 Question 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 Question 
Sb. 

r, 
Question 9. This questioo asked "Is there any wind 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 22-25 information items. By 
the time 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 • 

. Question 11 •. In this question respondents were not asked if they had obtained solar 
information from Solar Energy Research Institute (SERI). The principal reason was the 
probability of obtaining biased responses. All respondents had received a -letter describ
ing the Solar Energy Informatioo Data Base (SEIDB) and introducing SERI. It was felt 
that many respondents would attempt to enco1;1rage information flows from SERI by 
responding pa;itively 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 explanatioo: 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 Jeft 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 
t_he groups covered in this report. · · 
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User Questimnaire 

Bl-15. Users were asked about th~ir present system, rather than areas of interest; the 
list differs from Question 6 of the .standard questionnaire. 

B2-:--13. Asked 011ly of users. 

B3-5 and B4-14. These questions differ from the standard Question 5 in that the user 
respondent is asked about information and information sol,ll'ces that would be sought 
out if the system were currently being considered for purchase or construction. 

B5-8a and B6-8b •. These items listed are the same as those on Question Sa and Sb in the 
standard questionnaire, except that users are asked the qualifying "if you were 
obtaining a new system." · 

H'I-Y. The standard Question 9, is altered by ref erring to "when your current system was 
--being considered." 

Bl0-1. The standard Question 1 is altered by asking about "additional" wind energy 
information. 
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Table D-1. SELECTED ORGANIZATIONS ABOUT wmcH WIND 
RESPONDENTS WERE ASKED 

Group Itema Organization 

Wind DOE-Funded Researchers 21 American Wind Energy A~ociation 
(AWEA) 

Wind Non-DOE-Funded Researchers 21 AWEA 

Total Wind Researchers 21 AWEA 

Wind Manufacturer Representatives 21 AWEA 

Wind Distributors 21 AWEA 

Wind Electric Power Engineers 21 AWEA 

22 State or U.S. Department of Agri-
culture (USDA) 

Wind Engineers 21 AWEA 

22 State or USDA 

Wind Utility Representatives 21 AWEA 

22 Electric Power Research Institute 
(EPRI) 

All Solar Utility Representatives 22 EPRI 

Wind CES County Agents 21 AWEA 

22 USDA, including the Cooperative 
Extension Service (CES) 

All CES County Agents 22 USDA (including CES) 

All CES State Specialists 22 USDA (including CES) 

Wind Educators 21 AWEA 

Wind System Managers 21 AWEA 

22 Your state solar society or association 

Total SHAC Owners/Managers 22 Your state solar society or association 

8The number of the item in which the group was asked about the particular" organiza
tion. For example; 21 is Item 21 of Question 11. 

r 
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APPENDIX E 

STATISTICAL TESTING 
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Despite the small sample sizes, selected statistical tests could be used. All of these 
tests used a 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 packages. 

"-The tests conducted fell into three main 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. · · 

For all except Question 8, tests of proportions were used. For example, the proportion of 
Wind Electric Power Engineers using computer terminals was compared to the proportion 
of other Wind Engineers 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 Wind 
DOE-Funded Researchers to All Researchers), Chi-Square 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/categories as either "essential," "very useful," "somewhat useful," or "not at all 
useful." The "average usefulness" rating that the group assigned an item was then cal
culated by assigning the responses a "4" for "essential," a "3" for "very useful," a "2" for 
"somewhat useful," and. a "l" foc "not very useful," then calculating the average for the 
entire group. At-Test was used to determine.whether group A rated a specific informa
tion item significantly higher (or lower) than it was rated by group B. Some groups; how
ever, 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 given by a group to a 
particular 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 sub
tract the average overall ·rating this group gave to all items (suppooe the average rating 
the group gave all items was 2.75); the difference was the relative rating (for this exam
ple 3.15 - 2.75 = +0.40). The t-Test then was used for the comparison of the relative rat
ing group A gave to the item to 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 
cornpared to group B and group A was a subset of group B (e.g., a comparison of DOE
Funded Wind Researchers to All Researchers), the totals foc group A were subtracted 
from the totals for group B ·and the proportions (or the relative ratings) for group B were 
recalculated from the adjusted totals • 

. For Question 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 Represen
tatives of Wind Manufacturers rate "lists of sources for information" significantly higher 
(or lower) than they rated "lists of technical experts?" This test was conducted using a 
Paired t-Test. · 

'187 



188 



S:~, ,-, ------------,-------------=TR.:::___:-7:.....:.::...49 
-.;: ~ ~ 

APPENDIXP 

WIND ENERGY 

. DATA TABLF.S 

189 



S-~1'~' ... ll~-il 
- ~=" 

190 



S:~I 1!11 ________________________ T_R_-_7_4_9 

In the followi~ 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 
repondents in each group who gave the response shown in the row title. Each column 
shows the results for an individual group or for a combination of groups. 

Table F-1 lists the groups and combinations for which data are shown in the data tables. 
Table F-2 shown 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. 
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Table F~l. GROUPS AND COMBINATION GROUPS WITH DATA INCLUDED IN 
APPENDIX F. 

Group 

Wind DOE-Funded Researchers (WIND DOE-FUND RES) 

Wind Non-DOE-Fwided Researchers (WIND NOOE-FUND RES) 

Total Wind Researchers (TOTAL WIND RES) 

All Researchers (ALL RES) 

Wind Manufacturer Representatives (WIND MANUF) 

All Manufactur..er Representatives (ALL MANUF) 

WiJ1:d Distributors (WIND DISTR) 

Active Solar Heating and Cooling Distributors (SHAC DISTR) 

Wind Engineers (WIND ENG) 

. Wind Electric Power Engineers (WIND ELEC POWER ENG) 

All Electric Power Engineers (ALL ELEC POWER ENG) 

All Engineers (ALL ENG) 

Wind Utility Representatives (WIND UTIL REPS) 

All Solar Utility Representatives (ALL SOLAR UTIL REPS) 

Nonsolar Utility Representatives (NONSOLAR UTIL REPS) 

Wind E.duaators (WIND E.DVC) 

AU Educators (ALL EDUC) 
Wind CES County Agents (WIND CBS CO AGENT) 

All CES County Agents (ALL CES co AGENT) 

All CES State Specialists (ALL CES STATE SPEC) 

Small Wind Energy System Owners (WIND SYST OWNER) 

Total Active Solar Heating and Cooling System Owners/ 
Managers (TOTAL.SHAC OWNER MNGR) . 
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Section 

3.0 
3.0 

3.0 

3.0 

4.0 

4.0 

5.0 
5.0 
6.0 

6.0 

6.0 
.. 
6.0 

7.0 

7.0 

7.0 

8.0 

8.0 

9.0 

9.0 

9.0 

10.0 

10.0 
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Table F-2. COMBINATION GROUPS 

Total Wind Researchers (TOTAL WIND RES) 

Wind DOE-Funded Researchers 

Wind Non-DOE-Funded Researchers 

All Researchers (ALL RES) 

Photovoltaics DOE-Funded Researchers 

Photovol taics Non-DOE-Funded Researchers 

Photovoltaics Researcher Manufacturers 

Biomass Federally Funded Researchers in Production and Collection 

Biomass Federally Funded Researchers in Conversion 

Biomass Nonfederally 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 Researchers 

Ocean Energy DOE-Funded Researchers · 
• I 

Ocean Energy Non-DOE,..Funded Researchers. 

Solar Energy Storage DOE-Funded Resear.chers. 

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) Resettt·chers 

Agricultural Process Heat (APH) Researchers 

.All Manufacturer Representatives (ALL MANUF) 

Total Photovoltafos Manufacturer Representatives 

Biomass Production and Collection Equipment Manufacturer Representatives 

· Biomass Conversion Equipment Manufacturer Representatives 

Wind Manufacturer Representatives 

STEP and IPH Concentrating Collector Manufacturer Representatives 
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S:~l 11l1 ________________________ T_R_-_7_49 

Table F-2. COMBINATION GROUPS (Continued) 

SHAC Heating and Cooling Systems Manufacturer Representatives 

SHAC Water Heating Systems Manufacturer Representatives 

. SHAC Nonconcentrating Collector Manufacturer Representatives 

SHAC Other Component Manufacturer Representatives 

Passive Manufacturer Representatives 

All Electric Power Engineers (ALL ELEC POWER ENG) 

Wind Electric Power EI!gineers 

Photovoltaics Electric Power Engineers 

STF.P F.nglni:-i:-r$ 

All Engineers (ALL ENG) 

Photovoltaics Electric Power Engineers 

Biomass Forest Products Engineers and Consw.tants 

Wind Engineers 

Wind Electric Power Engineers 

STEP EnginJers · 

SHAC Heating, Ventilating, and Air Conditioning (HVAC) · Engineers 

SHAC Industrial Engineers 

IPH Plant Engineers 

IPH Industrial Engineers 

. IPH Agricultural Engineers 

State Level Cooperative Extension Service (CBS) Agricultural Specialists 

(Agricultural Engineers) 

All Solar Utility .Representatives (ALL SOLAR UTIL REPS) 

Photovoltaics Utility Re1i>resentatives 

SHJ\C Utility Representatives 

Wind Utility Representatives 

STEP Utility Representatives 
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Table F-2. COMBINATIONS GROUPS (Concluded) 

All Educators (ALL EDUC) 

Photovoltaics Educators 

Biomass Educators 

Wind Educators 

STEP Educators 

SHAC Educators 

Passive Educators 

IPH Educators 

All CES County Agents (ALL CES CO AGENT) 

Passive County Agents 

SHAC County Agents 

Biomass Energy County Agents 

APH County Agents 

Wind County Agents 

All CES State Specialists (ALL CES ST ATE SPEC) 

State CES Agricultural Specialists 

State CES Information Specialists 

Total SHAC Owners/Managers (TOTAL SHAC OWNER/MNGR) 

SHAC Space· Heating Homeowners 

SHAC Water Heating Homeowners 

SHAC Building Owners/Managers 
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Question 
Number8 

Table F-3. US'l'·OF WIND ENERGY DATA TABLES 

Table Title Page 

User and Non-User Questionnaires · 

Question 1 
Question 2 
Question 3 
Question 6 
Question SA 
Question 8B 
Question 10 
Question 11 

· Question D2B 
- Question D3 

Need for Information On the Job and Outside the Job • • • • • • • • • • • 197 
In vol vem ent •••••••• 1• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 199 
lrlf ormedness ••.•••••••••••••••• ·• • • • • • • • • • • • • • • • • • • • • • • • • • • • 20 I 
Interest in Specified Biomass Energy Areas • · •••••••• ~ • • • • • • • • • • 203 
Usefulness of Specified Information Items ••••••••••••••••••• ; ~ 207 
Usefulness of SpecifiP.d Information Item~ ..••••••••••••••••••• 219 
Use of Special Acquisition Methods ••••••••••••...•••••••••• , , 233 
Use of Selected Solar Information Sources ••••••••••• · •••••••••• 235 
Years in Current Professioo ••••••••••••••••••••••••••••••••• 249 
Membership in Solar-Interested Organizations •••••••••••••••••• 251 

User Questionnaire Only 

Question B1-6A Specified Types of Wind Energy System Used •••••• ~ •.••• ~ ••••••• 253 
Question B2-13 Number of Years ••••••• ·.- ••••••••••••••• ~ ••••••••••••.••••••• 254 

8se~ Appendix D, Figs. D-1 and D-2 f cr the wordi~g of each. question. 
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. T-001 N -(OCTOBER, 19791 ti II JI 
NEED FOR INFORMATION ON THE JOB AND OU°TSIDE THE JOB (QUESTION 1 I ·-~ 

WIND WIND TOTAL ALL WIND ALL WIND SHAC WINO WIND ALL · ALL 
WJND ENERGY DOE-· NOOE- WINO· RES MANUF MMJUF oISTR f)ISTR ENG ELEC ELEc ENG 

FUND FUtJO RES POWER POWER 
RES RES ENG ENG 
·10 8 is. 181 9 96 9 9 9 9 

10~5 96 
100. 100. 10 , 100. 100. 100. 100. 100. 100. 100. .. 100. 

YES FOR JOB 
·-10~~ 

1 
9~! f8 9 93 9 9 1 9 25 93 

88, a. 100. 9l. 100. 100. 78, 11)0 • 100. 97, 

~10 FOR JOB 1 1 -2 2 2 3 
13. 6. 1. 2. 22. 3, 

C•OtJ' :r KNOW/fJA 1 1 
1. 1. 

<aB TOTAL 1(1 8 is 117 9 96 9 9 9. 9 
1ob8-

62 
100, -100. 10 • 100. 100. 100. 100. 100. 100. 100. . 100. 

YES OUTSIDE JOB '- 3 1 '+0 4 '+1 2 3 1 2. '+ 
'+~~ '+O • 38, _39, '+1. '+ '+. 49, 22. 33, 78, 22. 22, - · 60 . cc ~10 OUTSIDE JOB Ei '+ . 10 1 33 6 3 2 4 s1° 27 

---1 60. so. 5 • 51. 11. 3'+. 67. 33. 22. 44. . 44, 

DON'T KNOW/\JA 1 1 9 4 1l~ 1 3 3 4 6 
13. -6. 8. 44, . 11. 33. 33, 22. 10. 

YES, JOB + OUTSIDE· • 2 6 46 4 46 2 . 3 5 2 
224 4~~ 40, 25, 33, 39. 44, 48, 22. 33, 56, 22. . 

Fig~re F-1. Wind Energy Data Tables 
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T-001 

(O:TOBER, 1979) 

IJEED FOR 1NF0RMATI0N ON THE JOB /IND OUTSIDE THE JOB (QU[ST[iJoJ 1) 

wpm ALL rJOr.1- WINO ALL IHNo lll JILL WINO ToTAL 
WIND ENERGY (CONTINUED) U tl SOLAR SOLAR EDUC EDUC cEs ,:[:, CES SYST SHAC 

REPS UTIL UHL co co STATE OWNER OWNER 
RE.PS P.EFS AGENT AHIH SPEC MNGR 

9 35 8 9 63 9 '15 18 9 27 
100. 100. 100. 100. 100. 100. :. Ill I• 100. 100. 100. 

YES FOR JOB ·9 314 6 9 63 9 ·C.4 18 4 1A~ 10(1. 97. l! 001• 100. 100. 100. 9.51. 100. 44. 

MO FOR JOF3 1 4 7 
3. 44. ,6. 

.... DON'T KNOW/NA 1 1 
cP 

~ •· 4. (S) 

A1B TOTAL 9 27 !l 9 45 9 q5 1ob~ 9 10~! 100. 100. 100. 100. 100. 100. 10c. 100. 

YES OUTSIDE JOB 3 13 'j 9 31 4 21 7 6 10 
33. 48. 63. 100. 69. 44. •n. 39. 67. 37. 

MO OUTSIDE JOB 6 5~~ 3 2E. 5 22 51~ 2 15 
67. 38, 56. :•l9. 22. 56. 

OOM'T KNOW/NA 2 2 1 2 
i+. q .•. e.. 7. 

YES, JOB + OUTSJ:IE 3 12 5 9 31 4 2(1 7 3 7 
33. 411 • 63. 100. 69. 411_. ""· 39. 33. 26. 

Fig~re F-1. Wind Energy Data Tables (continued) 
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T-002 * .'~~;1 
!OCTOBER, 19HI 

INIIOL.VEMENT (QUESTION 21 

WINO WIND TOTAL ALL ~IND ALL wir~o SHAf. WINO WJNO ell ALL 
WINO ENERGY DOE- NOOE- ~IIND RES ANUF l'>'IANUF oISTR DIS R ENG · ELEC E Ee ENG 

FUN~ FUND RE.S POWER POWER 
RE RES EMG ENG 

10 8 
10~? 

181 9 96 9 9 9 9 
10~5 96 

100. 100. 100. 100. 100. 100. 100. 100. 100. . 100. 

4,. VERY INVOLVED 9 1 s!~ ~g? 6 . 77 
1a 1 4 3 4 5 25 

90. 13. 67. 80. . 44. 33. 44. 20. 26. 

3. ~ODERATELY INVOLVED 3 3 43 2 10 . 2 3 1 4 .21 
38. 17. 24. 22. 10. 22. 33. 11. 16. 22. 

2. SLIGHTLY INVOLVED 1 3 .4 
1i! 

1 7 
222 3 3 4 ~6 43 

10. 38, 22. 11. 1. . 33. 33. 44. 6 • 45. 

1. NOT ~T ALL ItJVOLVED 1 1 1 1 7 .... 13. 6. 1 • 1. 1. 
co DON'T KNOW/NA. 1 1 co 

1. 1. 
AVERAGE 3.80 2~50 3.22 3.42 3.56 3.72 3.56 3 •. u 3.oo 3,00· 2.56 2,67 

STANDARD DEVIATION· ,60 .86 .98 .18 .66 ·.61 .81 .a1 ,81 .94 ,80 .93 

Figure F-1~· Wind Energy Data Tables (continued) 
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(OCTOBER, 1979) 
INVOLVEMENT (QUESTION 2) 

iwpm ALL NON- WIND ALL WINO ALL ALL 
W!NO ENERGY ICONTINUEO I Ill ]L -:.OLAR SOL~R EDUC EDUC cts CES fES 

REPS. IJTIL UTI co so SATE REPS REPS AGENT A ENT SPEC 

9 
:oil, 10~: 

8 
100. 

I 9 
1;00. 

63 9 
100. 100. 

'+5 
100. 

18 
100. 

I 
'+. VERY llWVOLVCO 5 12 i 7 27 1 6 

SE• 3 •• ;78. '+3. 2. 33, 
3o -MOOIJRATELY !NVOLVEO 

I 
22 '+ 15 2 1 1 12 7 

4q. '+lo 25. 11. 35. 11. · 27. 39, 
2. SllGHTII. Y INWOL\':'.:D 8 5 . 1 1'+ 8 32 5 

23, 63, 11. 22. 89.- 71. 28, 
1. NOT AT ALL INVOLVED l 

13. 
~ 

DON'T KNOW/NA 0 
0 

AVERAGE 3,56 3, :i.1 2,13 3,67 
I 

3,21 2.11 2,31 3.06" 

STAN;JARO OE\'IATION olf6 • -:'6 .• sa \~64. ,76 ,32 ,51 ,76 

Figure F-1. Wind Energy Data Tables l_(cont_lnuedt 
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!OCTOBER, 19791 

INFORMEDNESS (QUESTION 31 

WIND wrno TOTAL ALL WIND ALL WIND SHIIC WIND WINO ALL ALL 
WJND ENERGY DOE- NOOE- WIND RES MANUF MANUF OISTR OISTR ENG ELEC ELEc ENG 

FUND FUND RES POWER POWER 
RES RES ENG [NG 

1oi~ 
e 

1ob~ ie1 9 96 9 9 9 9 
10~ 5 96 

100. 1 o. 100. 100. 100. 100. 100. 100. . 100 • 

"'. VERY INFORMED a .2 
sl~ 

p1 6 72 5 .7 3 2 5 35 
eo .. · 25. s. 67. 75. 56. 78. 33. 22. 20. 36. 

3. MODERATELY INFOR~ED 2 4 6 59 3 21 4 1 3 5 
6h~ 

44 
20 .. so. 33. 33. 33. 22. ~4. 11. 33. 56. 46. 

2. SLIGHTLY INFORMED 2 2 5 3 1 3 2 4 17 
~ 25. 11. 3. 3. 11. 33. :n. 16. 18. 0 - 1. NOT AT.ALL INFORMED 

DON• T KNOW/f~A 

AVERAGE 3.80 3.oo 3.44 3.62 3.67 3. 72 3.56 3.67 3.oo 3.oo 3.04 3.19 

STANDARD DEVIATION .41l .10 '• 70 .53 ..... .so ... 6 .64 .e1 .66 .59 .10 

Figure F-1. Wind Energy Data Tables (continued) 
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f-003· 
I OCTOBER, l 979) 

INFORMEDNESS !QUESTION 3) 

~po ALL NON• WIND ALL WIND ALL IILL WIND ENERGY (CDNTINJEO I U IL S:lLAR SOLAR EDUC EDUC cEs CES C.:ES REPS UTIL UTIL co co ST,'\TE R::PS REPS AGENT AGENT- SPEC 
9 35 8 9 63 9 45 18 100. 1)0. 100. 100 • · 100. 100. lOl'J. 1011 • 

4. VERY lNFOR"1£D 4 11 1 5 31 •l 8 
44 • '51. 13. 56. 49 • 2. "" . "· MOCERATELY INFORMED 4 20 5 4 27 9 7 
lf4 • '57 • 63. 44. 43. ?.C • 39. 

2. SLIGHTLY ! IJFOP."1Ell 1 4 2 5 9 33 3 11. 11. 25. a. 100. 73. 17. 
~ 
0 

1. NOT AT ALL INFJRMED 
t,:) 

oorJ• T KNOW/NA 2 
4. 

AvrRAGE ?-.33 3.20 2.es 3.56 3.41 2.00 2 • 26 3.28 

STANDARD DEVIJ!TION 068 .62 · • 57 .46 .64 .46 .12 

Figure F-1. Wind Energy Data Tables (continued) 
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ir~ sPE-CIFIEO WINO ENERGY AREAS~ CONT~NUEO (QUESTION 61 ' - , 
INTEREST 

~iINO WINO- TOTAL ftLL WINB ALL WINY SHAT WINO WINO fLL ALL 
WIND ENERGY DOE- NODE- WINO ES MAN F MANUF DIS R DJS R ENG ELEC E Ee ENG 

FUND FUND RES POWER POWER 
RES RES ENG ENG 

10i~ 8 
1oi~ 1oi~ 

9 9 9 9 9 
1009 1ob~ 100. 100. 1no. 100. 100. 100. • 

TOWERS 

1. YES 5 5 sl~ 10 8 8 7 5 5 
565 10 

so. 63. 56. 89. 89. 78. 56 •. 56. • 56. 
2. NO 5 3 8 8 1 .. 1 

22 2 4 4 . 4 8 
so. 38. 44. 44. 11. 11. . 44. 44. 44. 44. 

DON'T KNOW/NA 

CONTROL EQUIPMENT 

N 1. YES 6 7 . }3 11: 5 5 7 7 9 9 8~~ 0 
c:..:> 60o 880 · 7 • 56. 56. 78. 78,; 100• 100. 

2. NO 4 1 5 5 4 4 
222 ·2 2 

40. 13. 28. 28. 44. 44. • 22. 11. 
DON'T KNOW/NA 

ELECTRICAL EQUIPM~NT 

1. YES 7 7 1l~ 1l! 6 6 
89! 

7 9 9 
8;~ 10. se. 67. ;:, 7. 78. 100. 100. 

2. NO 2 1 3 3 3 3 u! 2 2 
20. 13. 17. 17. 33 •. 33. 22. 11. 

OON•T KNoJW/NA 1 1 1 
10. 6 • 6. 

. Figure F-1. Wind Energy Data Tables (continued) 



WIND tNERGt (CONTINUED) 

SMALL SCALE w:No SYSTEMS 

lo -YES 

' 2o NO 

DON'T KNO~/NA 

fllEO/LA.RGE SCAL.E SYSTEMS 

1, YES 

2 0 NO 

OCN'T KNOh/NA 

ROTARY EQUIPMENT 

1, YES 

2, NO· 

DON'T KNOW/NA 

T•006 

(OCTOBER, 1979) 

. INTEREST I~ SPECIFIED WINO ENERGY AREAS (QUESTION 6) 
WI-NO 
UTIL 
F:EPS 

ALL NON• 
-SOLAR SOLAR 

~ii~ wii~ 
9 9 

:100. 100. 

7 7 
78. 78. 

2 
22. 

2 
22. 

7 7 
78, 78. 

2 2 
22. 22. 

6 
67. 

2 
22 • 

1 
11. 

6 
67, 

2 
22. 

1 
11. 

WINO ALL 
EDUC. EDUC 

9 9 
100. 100. 

9 9 
100. 100. 

4 4 
44. 44. 

5 5 
56, 56, 

5 
56. 

2 
22. 

2 
22. 

5 
56. 

?. 
22. 

2 
22. 

~JINO ALL ALL 
cEs CES CES 
CO CO STATE 

AGENT AGEUT SPEC 

9 ' 100. 100. 

8 8 
89. 89, 

1 u. l 
11. 

6 e 
67, 67. 

3 11 

33. 33: 

e 
67. 

Figure F-1. Wind Energy Data Tables (continued) 
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T-006 N 
(OCTOBER, -19791 ,fj, INTEREST IN SPECIFIED WINO ENERGY AREAS (QUESTION 61 ' - , 

WIND WINO TOTAL ~LL WINB ALL WINO SHA~ WINO WIND fLL ALL WIND ENERGY ODE- NOOE._ WINO . ES MAN F MANUF OISTR oIS R ENG ELEC E Ee ENG 
FUN~ FUN~. .RES POWER POWER 

Rt Rt ENG ENG 

1oi~ 
8 

. 10A~- 10A~ 
·9 9 9 9 ·9 

1009 10~~ 1{)0 0 100. 100. 100. 100~ 100. ·• 
SMALL SCALE ·WIND SYSTEMS 

1. YES 9 6 !5 al: 9 9 7 8 5 
565 1;! 90. 75. . 8 • 100. 100. 78. 89 • 56. . 

2. NO 1 2 3 3 
22~ 

1 4 
444 5 10. 25. 17. 11. 11. 41+. . 28. 

DON'T KNOW/NA 

MED/LARGE SCALE SYSTEMS 

~ 1. YES 8 7 al: al: 5 5 5 6 6 
676 .d~ 'O ao. 88. 56 • . 56. 56. 67. 67. • Ul 

2. NO 2 
13! 

3 3 4 q 
44 4 3 3 6 

20. 11.- 17. 44. 44. 33. 33. 33 3 33. . . 
DON'T KNOW/NA 

ROTARY EQUIPMENT 

1. YES 6 5 ·P 61! 6 6 6 5 9 9 1A~ 60. 63 0 6 • 67. 67. 67. 56. 100. 100. 
2. NO 4 2 6 6 1 1 p~ 4 4 40. 25. 33. 33. 11. 11. 44. 22. 

DON'T KNOW/NA 1 1 1 2 2 
13. 6. 6. 22. 22. 

Figure ,F-1. Wind Energy Da.ta Tables (continued) 
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N -(OCTOBER, 197'31 11-1 

INTEREST IN SPECIFIED WIND ENERGY AREAS • CONTIN'JEO (QUESTION 6 • ' - , 

WINO ALL NON- WINO ALL w1No ALL ALL 
WJND ENERGY (CONTINUED I UTJL SOl-f R SOLf R EDUC EDUC cEs CES CES 

REPS UH UTI ~~~NT co STATE 
REPS REPS AGENT SPEC 

-9 9 9 9 9 9 
10(•, 10•), 100, 1.00. 100. 100. 

TCWERS 

1, YES 6 6 9 9 6 6 
67, 67, 100. 100. 67, 6 7, 

2, MO ,.2 2 
22! 

2 
2c., 22. 22. 

DON•T l(NOW/NA 1 1 1 1 u. 11. 11. 11. 

CONTROL EQUIPMENT 

t,,:l 1, YES 9 9 9 9 
333 3 0 :me,. 10•), 100, 100. 33, a., . 

2, NO 6 6 
67, 67, 

DON IT !<NOW/NA 

ELECTRICAL EQUI~MENT 

1, YES • 9 9 9 9 8 8 
.a.QC• 100 • 100. 1,0. 89, 89, 

2, NO 11! 1 
11. 

DON'T f.:NOW/NA 

Fiigure F-1. Wind Energy Data Tabfes (continued) 



T•024 
UI (OCTOBER, 19791 

USEFULNESS\!JF SPECIFIED INFORMATION ITEMS i QUESTION 81 Ill _., 
WIND WIND TOTAL ALL WIND ALL WIND SHA~ wiND WIND ALL ALL -WINO ENERGY DOE• NOOE• WINO RES MANUF MANUF DISTR DIS R E G ELEC ELEc ENG ti FUND FUND RES POWER POWER .II I 

RES RES ENG ENG ~ - " 
10 8 ie 181 9 96 

ioo9 9 9 9 
10~ 5 96 100. 100. 10 •. 100. 100. 100. • 100. 100. 100. . 100. 

C:3':!A 11 > BIBLIOGRAPHY 10 8 18 , 181 9 95 9 9 9 9 
10~5 96 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. . 100 • 

ESSENTIAL .1 1 15 1 .5 1 1 6 10. 6. 8. 11. s. 11. .4. 6. 
,VERY USEFUL 2 .. 6 55 1 ~4 333 3 11! 3 

20 5 2~: 20. so. 33. 30. 11. 1 • • 33. 33. . 
SOMEWHAT USEFUL 7 .. 11 89 6 52 

333 s 7 6 16 51 70. so. 61. 49. 67. ss. • 56. 78. 67. 61+. 53. 
NOT AT ALL USEFUL 

1i! 
1 21+ 

22! 
1 

123 it 11. 25. 11. • 
£iSSENTlAL + VERY 3 .. 7 70 2 19 

333 3 2 3 6 31 SEFUL 30. so. 39. 39. 22. 20. . 33. 22. 33. 21+. 32. 
DON'T KNOW 1 

11. 
~ AVERAGE 2.1+0 2.so 2 0 44 2.35 2.22 2,00 2.13 -!.22 2.33 2.33 2.16 2.24 C 
-.::i 

STANDARD DEVIATION .66 .so .61 .79 .79 . , 78 .76 .63 .67 .i+8 .67 .11 

Qatd2> LIST OF SOURCES 9 8 17 180 9 95 9 9 9 .9 25 96. 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100 •. 100. 

EssENT[AL 1 13! 2 1i: 1 ii~ 111 11! 3 
164 1~~ 11. 12. 11. . 33. . 

VERY USEFUL 3 5 8 79 3 3~? 4 4 4 3 4l1 'H 33. 63. 47. 44 ·- 33. 44. 44. 1+4. 33. . 43. 
SOMEWH~T USEFUL. 5 2 7 67 4 3t 222 .. 5 3 8 32 56. 2s. 41. 37. 44.; . 44. 56. 33 • 32. 33. 
NOT AT ALL USEFUL 11 1 .. 14 2 2 9 

60 11. ' 1s. 22. .a. 9. 
ESSENTIAL + VERY 4 6 5~~ U! 4 47 5 5 

44~ 
6 6~5 55 USEFUL 44. 75. 44. i+9. 56. 56. 67. • 57. 

DON'T l<NOW 

AVERAGE 2.56 2.ee 2. 71 2.63 ·2.44 2.45 2.44 2.67 2,44 3.00 2068 2.63 

STANDARD OE:VIATION ,66 .57 e64 •. 79 .a4 ,87 .96 065 151 .a1 083 ,82 ;a 
I 

-.::i 
SCALE: ESSENTIAL = 4, VERY USEFUL = 3, SOMEWHAT USEFUL = 2, NOT AT ALL Us£FUL = 1 ~ 

U) 

Figure F-1. Wind Ene~gy .Data Tables (continued) 



T-024 
UI \ (OCTOBER, Ji979) 

USEFULNESS OF SPECIFIED INFORMATICN ITEMS (QUESTION 3. ' Ill 
. ' 

WIN~ 141 TOJAL 
WINO ALL NON- WIND ALL WIND ALL ALL SYS S~AC -WINO ENERGY I CONTINUED I UTIL SOLAR SOLAR EDUC EDUC ct, C::ES ~ES O'rlNER 0 N~R 

* REPS UTIL UTIL co co SATE . MNGI II I 
REPS REPS AGENT AGENT SPEC 

9 ~-· 27 , 
9 35 8 9 63 9 4§ 18 100, · 100, 

100. 100. 100. 100. 100. 100, too. 100. 
9 27 

Q8A 111 ·BIBLIOGRAPHY 9 35 8 9 63 •;J 45 
10~~ 

100, 100. 
100. 100, 100, 100, 100, 100, :oo. 

1 
11~ ESSENTIAL 1 2 12 , 2 1 11, 

3,. 22, 19, 4. 6, 
10 

VERY USEFUL 
5 

2 6 3 4 4~! -5 
3,: 

4 56, . 37. 22. 17, 38, . 44. 33, 22. 
SOMEWHAT USEFUL 6 24 21 21 

3 8 4 -1 s 8 33, 30. 
67 • 69, so·, 11, 33, 56, 44. 44, 

NOT AT ALL USEFUL 1 4 1 2 53 1 6 5 22~ 11. 11, 13, 22, • 11, 13. 28. 
13. 

ESSENTIAL + YER'! 6 
2 7 3 6 

6~? 
:5 

41~ 
5 67, 48. USEFUL 22. 20. 38, 67, 33, 28. 

DON'T. KNOW 

N AVERAGE 2,11 2,11 2,25 2,67 2,76 2.22 2,33 2,06 2.78 2.37 
C 
00 

STANDARD DEVIATION ,57 ,63 ,66 1,04 ,81 .63 .77 ,83 ,61 .95 

Q8Al21 LIST OF SOURCES 9 35 8 9 63 ' 45 '.1.8 9 27 
100. 100, 100. 100. 100. 100. l 00, 100. 100, 100. 

ESSENTIAL 1 5 2 
1~! 

6 2 2 
33? \. 11, 14, 22. u: 13, 11. 22, 

VERY USEFUL 6 14 7 5 .32 5 25 9 5 
26? 67, 40, 88, 56, 51. 56,. 56, so. !56, 

SOMEWHAT USEFLIL 13 1 17 a 13 6 1 
26? 37, 11. 27. 33, 29, 33, 11, 

NOT AT ALL US~FUL 2 3 1 1 3 1 1 11~· 22. 9, 13, 11, 5, 2, . 6, 

ESSENTIAL+ \i:~R"l 7 19 7 7 43 6 3] 11 7 16 
USEFUL 78, 54, 88, 78, 68, 67, 69, 61, 78, 59. 
DO'J'T KNOW 1 

11, 1 ... 
AVERAGE 2,67 2,60 2, 75 · 2,89 2,81 2,7& 2,8C 2,67 3,U 2.85 

STANDARD OEVUTION ,93 ~83 ,66 ,87 ,77 ,6j, ,6E ,73 ,57 1.03 8 
::a 
I 

-:i 
SCALE: ESSENTIAL = 4, YtRY USEFUL = !, SOMEWHAT USEFUL": 2, NOT AT ALL USEFUL : 1 · 

.,.. 
cc 

Figure F-1 .. Wind Energ~ Data Tables (continued) 
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USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTiNUED (QUESTION 81 Ill 
N 

WIND WINO TOTAL ftLL WINB ALL WIN~ ~~~TR WINO WINO fLL ALL -WINO ENERGY DOE-. NOOE- WINO ES MAN F MANUF. ors R ENG ELEC E Ee EMG .• , FUN~ FUN~ ·RES POWER POWER 
Rt RE ENG ENG '-! ~ ~ 

10 8 
1oi? ·b81 9 96 9 9 9 9 

10~5 96 
100. 100. 1 o. 100. 100. 100. 100. 100. 100. . 100. 

Q8A~ai CALENDiR-CO~FERENCES/ 1 10. 8 
10~? b81 9 95 9 9 9 9 

10~: 
96 

P RAMS oo. 100. 1 o. 100. 100. 100 •. 100. 100. 100. 100. 

ESSEN.I AL 2 1 3. 19 2 .10 1 1 1 41 5 
20, 13, 17, 10, 22. 11. 11. 11. 11, . s. 

VERY 1:JSEFUL .6 3 9 69 ·3 
3~: 22! 

3 
. 22! 

3 
287 2F.: 60. 38. so. 38, 33. 33. 33, . 

SOMEWHAT USEFUL 2. 4 6 71 3 36 3 5 5 4 · 10 45 
20 •. so. 33. 39, 33 •. :>18. 33, 56. 56. 44. 40. 47. 

NOT AT ALL USEFUL 22 1 ~6 3 2 1 
287 23 

12. 11. 1 • 33, 22. 11, . 24. 

ESSfNTIAL + VERY 8 4 
6~: 

88 5 43 3 4 2 4 . 328 28 
USE UL 80, so. . 49. 56. 45. 33 •. 44. 22. 44, . 29 • 

DON'T KNOW 

to,:, 
AVERA("[ 3 .• oo 2.63 2.83 2.47 2.67 2.39 2, 11 2.56 2.00 2.44 2,08 0 2.10 

~ 

STANDt!RD DEVIATION ,63 ,67 ,70 .83 .93 ,88 • 9'3 .66 ,66 .84 ,84 ,83 

C.:3Al41 DIAGRA~S/SCHEMATICS 10. 8 18. 179 9 95 9 9 9 .9 
10~: 

96 
100. 100. 100. 100. 100. tno. 100. 100. 100, 100. 100. 

ESSENl IAL t 5 1 2' 2 .3 5 20 
s. 11. 22. 22. 33, 20., 21. 

VERY LSEFUIL 2 4 6 62 5 
4i~ 33 3 2 4 

123 30 
20, 50, 33, 35, 56. . 22, 44, . 31, 

SOMEWl-:AT USEFUL 8 2 
s!? 

78 4 39 3 4 2. 4 4!1 32 
80, 25, 44, 44, 41. 33. 44, 22. 1!4. . 33, 

NOT AT ALL USEFUL 2 2 25 7 
22~ 

1 1 2 
24 6 1~: 25, 11, 14. 1. 11. 11. 22, . 

ESS~NTIAL + VERY 2 4 6 76 5 49 4 4 6· 3 8 50 
USE UL 20. 50, 33, 42, 56, 52, 44, 44, 67, · 33, 32. 52, 

DON'T l<NOW 1 
1, 

AVERAGE 2,20 2.2s 2,22 2,36 2,56, 2,49 2.33· 2.56 2,78 2,44 2,28 2,60 

STANDARD DEVIATION ,40 .a2 ,63 .82 .47 • 72. ,95 ,94 ,90 1,17 1,04 ,96 
""3 
::0 
I 
~ 

SCALE: ESSENTIAL = '4. VERY USEFUL: 3• SOMEWHAT USE~UL: 2• NOT AT ALL USEFUL: 1 ~ 
co 

Figure F-1. Wind Energy Data Tables (continued) 
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(OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INF)RMATION ITEMS-~ CONTINUED C~U~STION 81 

WINO ENERGY (CONTINUED) 

QRAC31 CALENDAR•CONSERENCES/ 
PROGRl'IMS 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFU. 

~OT AT ALL USE~UL 

ESSENTIAL+ VE~Y 
USEFUL 

DON'T KNOW 

AVERAGE 

STANDARD OEYIAfION 

Q8AC41 DIAGRAMS/SCHEMAfICS 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + vmy 
USEFUL 

QON'T KNOW 

llVERAGE 

STANDARD OE1I~TION 

WINO ALL NON- WINO ALL WI~D ALL ALL 
UTIL SOLAP. SOLA~ EDUC EDUC c~s cES CES 
REPS UTIL UTIL CJ CO STATE 

REPS REPS AG~Nf AGENT SPEC 

9 35 8 
100. 100. 100. 

9 35 8 
100. 100. 100. 

3 
9. 

3 7 
33. 20. 

4 18 
4it. 51. 

2 7 
22. 20. 

3 10 
33. 29. 

.74 

2 
25. 

3, 
31'1. 

.76 

9 35 8 
100. 100 .. 100 •. 

5 
56. 

2.56 

e47 

3 
9. 

4!~ 
3~! 

4 
11. 

18 
51. 

.79 

l 
38 .. 

II 
so .. 

1 
13 .. 

.6E 

9 
100. 

9 
100. 

2 
22. 

6 
67. 

.73 

63 
100. 

63 
100. 

6 
10. 

30 
48. 

21 
33. 

"6 
10. 

36. 
57. 

.79 

9 63 
100. 100. 

2 
22. 

5 
56. 

1 
11. 

1 
11. 

7 
78. 

1~! 

28 
114. 

. 18 
29. 

·a~ 

40 
63. 

9 
100. 

9 
100. 

1 
11 • 

, .. 5 
lOJ. 

.. 5 
10:i. 

1 
2. 

10A~ 
18 

100. 

7 6 
16. 33 • 

& 28 8 
9'9'. 62 • 44 • 

9 4 
20. 22. 

ll~ 

._66 

5 '45 18 
100.. 100. 100. 

u! 

" "". 

6 
13. 

22 
lf9. 

28 
e2. 

.72 

2 
11. 

3 
17. 

51~ 
3 

17. 

5 
28. · 

2.22 

.85 

SCALE: ESSENTIAL : lh IIERY LSEF1DL = 3, SOMEWHAT USEFL'L : 2, NOT AT ALL USEFUL : J 

Figure F-1. Wind Energy Data T·ables (continued) 

WINO TOTAL 
SYST SHAC 
OWNER OWNER' 

9 
100. 

9 
100. 

1 
11. 

3 
33. 

3 
33. 

2 
22. 

4 
1+4. 

MNGR 

10~! 
27 

100. 
.. 

15. 

11: 
-·1":3 
46. 

18~ 

26? 
2 a. 

2.33 2.24 

.95 .95 

9 27 
100. 100. 

2 
22. 

3 
33. 

3 
33. 

1 
11. 

5 
56. 

2,67 

33~ 

18~ 

22~ 

22~ 
14 

52. 

1 ... 
2.65 

,93 1.17 

Ill 
Ill _., -ti-~ 

II.JI 
< - C 



T•026 UI (OCTOBER, 19791 
Ill USEFULNES~ OF SPECIFIED INFORMATION ITEMS .;, CONTINUED C QUESTION 81 N 

WINO WINO TOTAL ALL WINO ALL WINO SHAC WIND WINO ALL ALL -WIND ENERGY DOE- NOOE- WINO RES MANUF MANUF oISTR OISTR ENG ELEC ELEc ENG ti FUND FUND RES POWER POWtR · II.II 
RES RES EI\IG ENG < - ~ 

10A~ 
8 

10A~ 
· 181 9 96 '3 9 9 9 

10~5 96 
100. 100. 100. 100. 100. 100. 100. 100. . 100. 

Q8APi . NON-TECHNICAL . 10 8 i.8 153 9 68 
1"00 9 9 62 D S RIPT-ION 100. 100. 100. .100. 100. 100. 

' . 100. 100. 
ESSENTIAL 3 2 3 1 3 

2. 22. 4. 11. 5. 
VERY USEFUL 1. 1 2 

1i~ 
1 p 333 

' 1 
21~ 10. 13. 11. 11. 1 • • 11. 

SOMEWHAT USEFUL 2 4 6 62 3 32 2 4 
3~! 20. so. 33. 41. 33. 47. 22. 44. 

NOT AT ALL USEFUL 7 3 10 70 3 .20 4 3 21 
70. 38. 56. 1+6. 33. 2'3. 44. 33. 34. 

ESSENTIAL +· VERY 1 1 2 
1ij! 

3 ~6 ' 3 2 19 USEFUL 10. 13. u. 33. ' . 33. 22, 31. 
DON'T KrJOw 

~ AVERAGE 1.40 1,75 1,56 1.10 2,22 L99 1.89 2.00 2,02" .... .... 
STANDARD DEVIATION •'66 ,66 067 ,71+ 1.13 .so .e7 .9 .. .ea 

Q8AC61 TECHNICAL DESCRIPTION 
1ob~ 

8 
1ob~ b81 9 '36 9 9 9 9 

10S: 
96 

100. 1 o. 100. 100. 100. 100. 100. 1110 •. 100. 
EssENTiltL' 1 61 1A! 

2 ~l: 111 3 2 3 5 20 
10. • 22. • 33, 22, 33. 20. 21. 

VERY USEFUL 2 6 8 84 3 
4~: 333 2 5 3 

369 .... 
20. ·15. 41+. 1+6. 33. • 22, 56, 33, • 46. 

SOMEWHAT USEFUL 7 2 9 63 3 25 2 3 1 1 6 21 70, 25, so. 35~ 33. 26, 22. 33. 11. 11, 24. 22. 
NOT- AT ALL USEFUL ~~ 1 ' !2 333 1 1 2 5 

11! 11. 1 • • 11. 11. i2. 20. 
ESSfNTIAL + VERY 3 6 9 102 5 .58 . 4 5 7 6 14 61+ 
USE UL 30. 75, so • 56, 56, 60. 44. 56. 78. 67, 56. 67. 
. DON'T Kf\'OW 1 

1, 
AVERAGE 2.40 2,75 2,56 2,57· 2,67 2,62 2.22 2,78 :2, 8'3 2,78 2.56 2.76 

STANDARC DEVl!ATION .66 ,43 .s"t ,80 ,93 ,A7 1.03 .1.02 ,87 1.12 1.02 • 91. 

~ 
I 

'-.:i 
SCALE: E~SENTIAL = 4 t VERY USEFUL: 3• SOMEWHAT USEFUL·: 2• NOT AT ALL USEFUL = 1 

.,::,. 
co 

Figure F-1. Wind Energy Data Tables (continued) 



T•026 UI (,OCTOBER, 19791 Ill 
USEFULNE5S OF SPECIFIED INFORMATION ITEMS .;, CONTINUED (QUESTION 81 _., 

WfND ALL NON- ~IND ALL WIMO ALL ALL WIND TOTAL -SYST SH~C WIND ENERGY I CONTINUED I U IL SOLAR SOLAR cue EDUC cEs CES cEs OWNER OW ER '*' REPS UTIL ~u~ A~gNT A~~NT 
STIITE MNGR REPS. SPEC 

9 35 8 9 63 9 45 18 9 27 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

Q8A,51 NON-TECHNICAL CJ· 35 8 9 · 63 9 
1oi; 1ob? 100! 

27 
D SCRIPTION 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 . IJ 2 9 5 3 
30~ 11. 11. 22, llJ. 11. 33. 

VER'( USEFUL 5 
3'~ 

5 2 1l! 7 30 8 1 33? 56. 63. 22. 78. 67. IJ4. 11, 

SOM:;WHAT USEFUL 
3~! 

3 3 25 2 10 5 2 
11~ 38, 33, 40, 22. 22. 28, 22. 

NOT AT ALL USEFUL 3 6 2 18 5 3 
22~ 33, i'. 22, 29. 28, 33, 

Ess·~NTIAL + VERY 6 J1 5 4 20 7 1~: 8 4 17 
USE UL 67, 4 • 63, 44, 32. 78, 44. 44, 63. 
DON'T KNOW 1 

4. 
~ AVERAGE 2,44 2,43 2,63 2,44 2.11 2,78 2.89 2.11 2,44 2.73 ... 
t.:> 

STA'lDARO OEVIArIC•N 1.07 .69 ,45 1,07 1.01 ,40 .56 .82 1,26 1.13 

Q8A(61 TECH;IIICAL OESCfl. I PT I ON 9 is 8 9 63 9 45 
10~! 

9 27 
100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 4 u! 12 u! 4 1 3 
30~ u. 19. 9. 6. 33, 

VERY USEFUL 6 .. !~ 4. 5 37 5 
2~! 

9 3 22~ 67, so. 56, 59,. 56. so. 33, 
SOMEWHAT USEFUL 3 

3!~ 
4 2 11 3 19 5 3 130~ 33, so. 22. 17, 33, 4?, 28. 33, 

NOT AT ALL USEFUL 3 11! 2 9 3 If 9, 3, 20. 17, 15, 
ESSENTIAL + VERY 6 20 4 6 lf9 6 17 10 6 14 USEFUL 67, 57, so. 67. 78, 67. 38, 56. 67, 52. 
OON,•T KNOW 1 

2. 1 ... 
AyERAGE 2,.67 2,60 2,!50 2,67 2,95 2,78 ·2,27 2,IJ4 3,00 2,69 

STANDARD DEVIATION ~45 .ea .so .~o .71 ,61 ,87 ,84 ,81 1,07 i-3 
~ 
I 

-.:i 

SCALE: ESSENTIAL= IJ, VERY USEFUL i5• SOMEWHAT USEFUL·: 2, NOT AT ALL USEFUL = 1 ~ = co 

Figure F-1-. Wind Emergy Data Tables (continued) 
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UI i OCTOBER,: 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS• CONTTNUED (QUEsTIOl:J 131 111 · 
N WIND WIND TOTAL ftLL WINB. ALL WIND SH/Ii WIND WINO tLt ALL -WIND ENERGY [10[- NOOE• WIND ES MAN F "14NUF DlSTR OIS R ENG [LEC E Ee ENG 

* FUND FUND RES POWER .POW[R '~~;' RES RES ENG ENG 

1oi~ 8 
1ob~-

181 9 96 
100 9 · 

9 9 9 
10~: 

96 
100. 100. 100. 100. . 100. 100. 100 • 100. 

Q8A(71 LISTS OF SUPPLIERS 10 9· 18 11f6 9 96 9 9 9 9 25 36 Loo. 100. 100. 100. 100. 100. 100. 100 •. 100. 100 • 100. 100 •· 
ESSENTIA'l. 1 1 12 2 .19 1 If 2 3 . 16 If 11 

10. 6. 8. 22. 20. 11. If If. 22. · 33 .•. .. 11 • 
VERY USEFUL 1 1 2 

29! 
If 36 6 2 3 .6 

2~~ 10. 13. 11. 44·. 38. 67. ' 22. 33. 21f. 
SOMEWHAT USEFUL 6 7 13 56 2 27 1 3 3 3 9 33 

60. es. 72. 38 •. 22. 2_8. 1.1. 33. 33. 33. 36. 34~ 
NOT AT ALL USEFUL 2 2 · 39 1 13 1 1 3 6 26 

20. 11. 27. 11. 14. 11 •. 11. 33. 21f. 27. 

6SSENTIAL + VERY 2 3 ' 51 6 
5;: 

7 6 ·s 3 ~~o 3i! 
l SEFUL 20. 13. 17. 35. 67. 1a. 67. 56. 33. . 

DON'T KNOW 1 
1. 

t,:) AvERAGE 2.10 2.13 2.11 2 .16 . 2 0 78 2.64 2 0 78 3.11 2.67 2.33 2.32 ?.23 ,.... 
c,:> 

STANDARD DEV[ATION .83 .29 .66 .92 .90 .95 .11 .a1- .93 1.25 1.00 .97 

QAA(8) HANDBOOKS/TAB~ts · 10 8 18 
100. 100. 100. 

181 9 96 
100. 100. 100. 

9 9 9 9 25 95 
100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 1 
. ~! 

2 9 
22~ 

3 2 l 3 
1A! 13. 6. 22. 9. 33. 22. 11. 12. 

VERY USEFUL . 7 3 s1° 3,~ 
2 lfO 4 3 4 2 8 ..~: 10. 38. • 22 • 42. .... . 33. 44. 22. 32 • 

SOMEWHAT USEFUL 1 .. 5 65 4 33 ,u! 2 3 5 .. 12 2~~ 10. so. 28. 36. If ... 34. 22. 3·3. 56. . 
NOT AT ALL.USEFUL 2 2 31 1 1~~ 22 2 1 1 . 82 5 

20. 11. 17. 11. . 11. 11. . s. 

5ss~NTIAL + VERY 7 . If 11 81f 4 ~9 6 6 6 3 11 62· 
SE UL 10. so. 61. '+6. 4'+ •. 51. 67. 67. 67. 33. lf4. 65. 

DON'T KNOW 1 
1, 

' AVERAGE 2.so 2.63 2.56. 2.39 2.56 2.'+6 2.67 2.89 2.89 2.33 2.'+e 2.1a 

STANDARD DE\i'IATION .so .67 • 7'+ .87 • 91f • 81f ·1 .• 04 .99 .73 .82 .ea .79 
~ ,.,. 
I 
~ 

SCALE: ESSENTIAL·: '+. VERY USEFUL = !St SOMEWHAT USEFUL = 2, NOT AT ALL USEFUL = 1 ~ 
C"1 

Figure F-1. Wind Energy_ Data Tables (continued) 
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UI \OCTOBER, 19791 

USEFULNESS O.F SPECIFIED INFORMATION ITEMS~ CONTINUED (QUESTION 8) Ill 
' N 

WIND ALL NON- WIND ALL WIND ALL ALL WIND TOTAL -WIND ENERGY (CONTINUED) UTIL SOLAR ~~~~R. EDUC EQUC cEs CES CES SYST SHAC ,lj,' REPS UTIL co co ST/\TE OWNER OWNER 
Rf.PS REPS AGENT AGENT SPEC MrJGR 

~~~ 

9 35 8 9 63 9 1-15 18 9 27 
100. 100. 100. 100. 100. 100. ·100. 100. 100. 100. 

Q8A C 7) LISTS OF SUPPLIERS 9 35 8 9 63 9 45 18 9 27 
100. 100. 100, 100, 100, 100, 100. 100. 100, 100. 

ESSENTIAL 6 1 2 9 1 6 1 3 16 
17. 13, 22, 1 '+. 11. 13. E,. 33. 59. 

.. 

VER-.· USEFUL 3 2~~ 5 3 22 '+ 22 6 '+ 
18~ :53, 63, 33. 35, '+'+. ~9. 33. ..... 

SOMEWHAT USEFUL 6 
3}: 

2 1 20 ... 15 5 1 
18~ .;7. 25, 11, 32. '+4. :53. 28. 11, 

NOT AT ALL USEFUL 6 3 12 2 6 1 1 
17. 33, 19, 4, 33. . 11. '+. 

ESSENTIAL+ IIERY 3 H, 6 5 31 5 28 7 7 21 
USEFUL 33, '+6. 75. 56. '+9, 56. .;2, 39. ·78, 78. 
DON•T KrJOW 

N 
AVERAGE 2,67 3,00 3.33 - 2.33 2,'+6 2.ee 2,44 2,'+4 2,71 2.11 

,ll>. 

STANDARD DEVIATIOt, ,48 ,95 ,57 1.11 .96 .65 .75 ,93 • 9'+ .,90 

QBACBI ~IANOBOOKS/T ABLES 9 35 8 9 63 9 '15 . 17 9 26 
1eo. 100. 100. 100. 100. 100. 110. 100. 1_uo. 100. 

EssE\JTIAL 1 6 3 
2t 

3 2 3 
35: 11. 11. 33. 1. 12. 33. 

VERY USEFUL 3 
3~: 

5 2 25 5 22 4 6 
23~ ?3. 63. 22, 40. 56. 1:.9. 2'+. 67. 

SOMEWHAT USEFUL '+ 10 3 3 · 20 3 16 A 
23~ · II'+. 29. 38. ,33. 32. 33. ;!.6. '+ 7. 

NOT AT ALL USEFUL 1 E, 1 '+ 11! 4 3 4 11. 17. 11, 6, 9, 18. 15 •. 
ESSENTIAL+ VER1" '+ 19 5 5 39 5 25 6 9 15 USEFUL If!'+. 5~. 63. 56. 62. 56. !:6,. 35, 100. 56. 
OON'T KNOW 1 

' ... 
IIVERAGE 2 ,"+'+ 215'+ 2.63 2.78 2,78 2. '+i+ 2.53 .2,29 3.33 2.80 

STANDARD DEVIATION .e'+ 197 .'+5 1,02 .as .10 .:15 190 .... , 1.10 
-~ 

I 
-.:i 

SCALE: ESSEMTIAL = If I VEP.Y JSEFU_ = 3• SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL: 1 ~ 
cc 

Figure F-1. Wind Energy Data Tables (continuedt 



T•028 
UI (OCTOBER, 19791 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED ( QUESTION al Ill _., 
W[NO WINO. T~TAL ALL WINO ALL WINO SHAC WIND WINO ALL ALL -WINO ENERGY DOE- NOOE-· WNO RES MANUF MANUF oISTR OISTR ENG ELEC ELEc ENG 11 FIJNO FUND RES POWER POWER II.JI 

RES RES ENG ENG \: == ~ 

uA? 
8 

10A~ i81 9 96 9 9 9 9 25 96 
100. 1 o. 100. 100. 100. 100. 100. 100. 100. 100. 

!MA('9 I TECHNICAL EXPEP.TS LIST 10 8 18 181 9 96 9 9 9 9 
10~5 96 

100. 100. 100. 100. 100. 100. 100. 100. 100. 100. • 100. 
ESSENTIAL . 1 1 16 1 .11 1 2 3 9 

13. 6. 9. 11. 11. 11. 22. 12. 9. 
VERY USEFUL 4 2 6 66 4 .30 

33! 
4 3 5 

44 1 27 
ito. 2s. 33. 36. 44. 31. ,44. 33. S6 0 • 28 • 

SOMEWHAT USEFUL 5 5 sl~ 72 4 36 4 3 4 2 
2e: 4i! so. 63. 40. 44. :,18. 44. 33. 44. 22. 

NOT AT AUL USEFUL 1 1 27 19 2 2 1 
164 1~~ 10. 6. 15. 20. 22. 22. 11. . 

fjSSE~TIAL + VERY 4 3 7 82 5 41 3 4 4 7 sl4 36 
SEF L ~o. 38 • 39. 45. 56. · 43. 33. 44. 44. ·1e. • 38. 

OON 1 T KNOW 

t-,:1 AVERAGE 2 .• 30 2.so 2.39 -2.39 2.67 2·.34 2.11 2 .• 22 2,44 3·. 00 · 2.52 · 2.30 ,... 
(J\ 

STANDARD DEVIATION e64 .10 .67 .es .65 ·• 93 P4 .79 .84 .• 66 ,89 .86 

Q8A UO I MANUAL METHODS 
1oi~ 

8 
1oi~ ie1 ·9 95 9 9 ·9 9 

10~: 
96 

100. 1 o. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 1 2 3 
1~? 

2 20: 111 4 2 
33! 20 5 2~: l_O • 25. 17. 22. . 44. 22. . 

VERY USEFUL 3 3 6 65 4 !4 22~ 
2 5 3. 

369 41: 30. 38. 33. 36. 44. 3 • 22. 56. 33. . 
SOMEWHAT USEFUL 4 3 7 53 1 26 4 3 2 3 9 27 

;40 • 38. 39. 29. 11. :H • 44. 33. 22~ 33. 36. 28. · . 
NOT AT ALL USEFUL 2 2 33 2 H, 1 82 5 

20. 11. 18. 22. 17. 11. • s. 
ESSENTIAL + VERY 4 5 9 95 6 53 3 6 7 6 

5i4 64 
USEFUL 40. 63. so. 52. 67. 56. 33. 67. 78. 67. . 67. 

IJON'T KNOW 1 
11. 

AVERAGE :;.30 2.8e 2.56 2. 5.1 2.67 2.59 2.3e 3.11 3.00 3.oo 2.68 2.e1 

STANDARD DEVIQTION .90 .76 .a8 .96 1.04 ·• 98 .a4 .67 .66 .e1 .8e .81 ~-
I 

-.:i 

SCALE: ESSENTIAL = 4~ VERY USEFUL ·: 3• SOMEWHAT USEFUL~ 2., 
~ 

NOT AT ALL USEFUL= 1 co 

Figure F-1. Wind Energy Data Tables (continued) 



T•028 UI (OCTOBER, 19791 Ill 
USEFULNESS OF SPECIFIED INFOqMATION ITEMS~ CONTINUED (QUE5HOIJ ol ,u 

WINO ALL NC-N• WINO ALL WINO ALL ALL WINO TOTAL -SYST ~u~~R WIND ENERGY (CONTINUED) UTIL SOLAR SOLAR EDUC EDUC cEs CF.:S CES OWNER * REPS UTIL UTI~ ~O ·'O STATE MNGR H-.:~/ REPS REP A ENT Ai:iENT SPEC 

9 3~ 8 9 63 . 100~ 
45 18 9 27 

100, 100, 100, 100, 100, 100, 100, lJO, 100. 27 9 Q8A(91 TECHNICAL EXPERTS LIST 9 3~ 8 9 63 9 lj.5 18 100, 100. 
100. 100, 100. 100, 100. 100. 1)0. 100. 

ESSENTIAL 1 I.;. 2 7 1 3 1 
7. 

11. 11, 22, 11. 1:1. 1. 6. 26. 

VER'!! USEFUL 2 Cit 3 2 
3i: 11! -5~: 6 .. 4 

22, 26; 38, 22. 33. 44, 15, 

SOMEWHAT USEFUL 5 1 j' 5 4 30 6 19 7 3 12 
56, 49, 63, 44 • 48 • 67. .2. 39, 33, 44. 

NOT AT ALL USEf\JL 1 !:,1 11!· 7 1 8 4 1 11~ 11. 14, 11. 11. L8 0 22. 11. 

5ssENTIAL + VERY 3 
3l:· 

3 4 26 2 18 7 4 11 
SEFUL. 33, 38, 44, 41. 22. 'IU • 39. 44, 41. 

OON'T KNOW 1 1 
11. ... 

t,.:> AVERAGE 2.33 2. 31:. 2.38 2.56 2.41 2,22 2,29 2.22 2,38 2.58 ..... 
C') 

STANDARD DEV IA nor~ .82 ,8E ,45 ~':14 .83 ,79 ,83 .85 ,67 1,01 

QIIAUO) MANUAL METHODS 9 3!: 8 9 63 9 45 18 CJ 27 
100. 100. 100. 100. 100, 100. l DO, 100. 100. 100. 

ESSENTIAL 1 ' 2 as 2 1 2 26? 11. 20. 22. 2 • 4. 6. 22. 

VERY USEFUL 4 lC 2 4 25 3 19 7 4 
18~_ 44. 29. 25, 44. 40. 33, ,2. 39. 44, 

SOMEWHAT USEFUL 3 1! 4 2 
2i~ . 44 18 6 2 12 

33, 37. · so. 22. 4 • ,o. 33. 22. 44. 
NOT AT ALL USEFUL 1 " 2 1 6 2 6 4 1 11~ 11. 14: 25, u. 10. 22. . .. 22, 11. --· 
ESSENTIAL + VERY 5 11 2 6 40 -3 21 8 6 . 12 
USEFUL 56, 49, 25, 67, ·63, 3~. 47, 44, 67, 44, 
DON'T KNOW 1 

2. 
AVERAGE 2,56 2,5'1 2.00 2,713 2,79 2 .11 · 2,.38 2,28 2,78 2.59 

STANDARD DEVIATION ,81 ."'n. .70 .90 •. 91 ,74 ... 76 • S6 ,90 ,99 
~ 
I 

-.J 

SCALE: ESSENTIAL = 4, VE;~y USEFL'L = 3, SOMEWHAT ~SEFUL = 2, NOT AT ALL USEFUL= 1 
,,:,. 
co 

Figure F-1. Wind Energy Data Tables (continued) 
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T-029 -/.;::." 

(OCTOBER, 1979) 

'-'· USEFULNESS C•F SPEcIFIED INFORMATION ITEMS - cONTINUEO (l~UESTIOr~ 8) 

WINO wrnD TOTAL ~LL WINO ALL WIND SHA' WINO WIND tLL ALL 
WINO ENERGY · ~OE- NBOE- WINO ES MANUF ·~ANUF oISTR DIS R Er1G ELEC E Ee ENG 

UNO F NO RES POWER POWER 
RES RES EMG ENG . 

10~~ 
8 10!~ ie1 9 96 

·100 9 9 9 ·9 
10~: 

% 
100. 1 o. 100. 100. . 100, 100. 100. 100. 

·C0"1PUTER MODELS 10 8 18 181 9 95 . 9 9 9 9 
10~5 96 

100. 100. 100. 100. 100. 100. 100. 100, -lllO • 100. . 100. 

ESSENTIAL 3 1 I+ 28 1 8 2 2 1 3 11 
30. 1:5. 22. 15. 11. 8. 22. 22. 11. 12. 11. 

VERY USEFUL 3 I+ 7 51 2 33 111 3 5 2 5 
3~: 30. so. · 39. 28. 22. 35. . 33. 56, 22. 20, 

SOMEWHAT USEFUL 2 3 5 62 3 29 3 3 1 3 10 28 
20. 38 0 28. 31+ •. 33. 31, 33. 33, 11. 33. 40. 29. 

NOT AT ALL USEFUL 2 2 It 0 3 25 
222 l 3 3 7 2~~ 20. 11. 22. 33. 26. . 11. 33. 33. 28. 

~ ESSENTIAL/VERY USEFUL '6 5 11 79 3 I+ 1 3 5 5 3 8 46 - 60. 63. 61, I+ I+. 33. 43, 33, 56, 56, 33. 32, 48, 
-:J 

DON'T KNOW 1 
11. 

AVERAGE 2,70 . 2. 75 2.12 2.37 2.11 2~25 2.3a 2.67 2.22 2.11 2.16 2.36 

STANDARD OEVJATION 1.10 .66 .93 .99 .99 .91J 1.10 .93 .92 .99 .96 .97 

SCAl.E: ESSENTIAL -- I+. VERY USEFUL = 3. SOMEWHAT USEFUL - 2, NOT AT ALL USEFUL - 1 

Figure F-1. Wind Energy Data Tables (continued) 
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T•02<;' ti 11.,1 
' - , 

(OCTOBER, 1979) 
USEFULNESS OF SPECIFIED INFOR~ATION ITEMS~ CONT[NUEO (QU[S-JON 8) 

WINO ALL NON• WIND ALL ~IND 'kl ALL WINO TOTAL 
SYST SHAC WINO ENERGY { CONTINUED I ·UTIL SOLAF SOLAR EDUC EDUC cEs a: s cEs · OliiNER OWNER P.EPS UTIL UTIL co co STATE MNGR REPS Rt:PS t!GEN- .!iGENT SPEC 

9 35 8 9 63 9 '+5 18 9 27 
100. 100. 100. 100. 100. 100. U!O. 100. 100. 100. 

COMPUTER MODELS 9 35 .8 9 63 9 '+5 18 9 b27 
ioo. 100. 100. 100. 100. 100. 1co. 100. 100. 1 o. 

ESSENTIAL 2 5 1 2 11 .. 
22. 1 ... 13. 22. 17. 15. 

VERY USEFUL 6 
31! 

3 23 1 5 8 1 .. 
67. 33. 37. 11. 11. 44. 11. 1s. 

SOMEWHIIT USEFUL 7 3 2 23 4 
st 

6 3 11 
20. :Se. 22. 37. '44. 33. 33. 41. 

NOT AT ALL USEFUL 1 
3!! 

4 2 6 4 3!: 4 4 ~o~ a:,.., 11. so. 22. 10. ~'+. 22. 41.-. -00 ESSENTIAL/VERY USEFUL 8 16 1 5 31+ 1 5 8 1 
30~ 89. 46 .. l3. 56. sr+. 11. 11. 44, 11, 

OONtT KNOW 1 1 
. 2. 11 • 

AVEIAAGE 3,00 2,26 1.75 2,56 2,62 1.,67. r. 77 2.22 1,63 2.15 

STAfJOARO DEVIATION .a1 1,07 ,96 1.os .87 .65 • 6c+ .79 068 1.01 

SCALE: ESSENTIAL = '+, VERY 'USEFUL ·- 3, SOMEWHAT USEFUL = 2, NOT AT ALL USEFUL = I 

Figure F-1. W~nci Energy Data Tables (conitlnuK1) 



T-030 UI I OCTOBER, 19791 
USEFULNESS OF SPECIFIED INFORMATION ITEMS: CONTINUED (QUESTION 81 Ill 

N 
WIND WIND. TOTAL ALL WIND ALL WIND SHAC WIND WIND fLL ALL -WINO ENERGY !JOE- NOOE- WINO RES MANUF M4NUF OISTR OISTR ENG ELEC E Ee ENG I.I FUND FUND RES POWER POWER 

RES RES ENG ENG ",l ~ ~ 

10 8 18 181 9 96 9 9 9 9 
10g: 

96 
100. 100. 100. 100. 100. 100. 100. 100·. 100. 100. 100. 

Qai~lf1159~~~1IO~AL 10 8 18 181 9 96 9 9 9 9 25 96 
100. 100. 100. 100. 100. 100. -100-. 100. 1lio. 100. 100. 100. 

ESSENTIJIL 1 3 8 1 1 4 
1. 33. -8. 11. 11. 4. 

VERY USEFUL 2 2 4 
1i~ 

2 11: u!' 3 3 2 4 
2b~ 20. 25. 22. 22. 33. 33. :!2 •· 16. 

S0MEWHA1 USEFUL 6 6 6~~ 99 4 43 6 5 3 5 16 49 
60. 75. 55. 44. 45. 67. 56. 33. 56. 64. 51. 

NOT AT ALL USEFUL 2. 2 54 30 
· 222 2 2 5 

2~'! 20. 11. 3o. 31. . 22. 22. 20. 

ESS~NTill.L + VERY 2 2 4 
1~! 

5 · 23 1 4 4 2 4 . ~3 USE UL 20. 25 •. 22. 56. 24. 11. 44. 44. 22. 16. 2 • 

DON'T Kl\lOW 1 
1. 

t.:> AvERAGE :2. 00 2.25 2.11 1.86 2.89 2.01 1. a-9 2.56 2.33 2.00 1.96 2.03 ..... 
(0 

STANDARD DEVIATION .63 .43 • 57 .65 .• 87 .89 .56 .66 .95 .66 .59 . .78 

QSB121 RESEARCH IN PROGRESS 10 8 18 181 9 95 9 9 9 9 25 96 
loo. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 2 
13! 

3 33 2 2~~ 33 2 2 
8~ il! 20. 11. 18. 22. 3 • 22. 22. 

VERY USEFUL 6 5 
61! ~2~ 4 38 3 5 4 2 9 3i: 60. 63. 44. 40. 33. 56. 44. :!2. 36. 

SOMEWHAT USEFUL 2 2 4 39 2 26 2 3 3 5 13 42 
20. 25. 22. 22. 22. ~7. 22. 33. 33. 56. 52. _44. 

NOT ~TALL USEFUL 7 1 <J 1 1 41 8 
4. 11. 9. 11. 11. . a. 

6SSE~TIAL + VERY 8 6 14 135 6 60 6 5 F., 4 11 46 
SEF L so. 75. 78. 75. 67. 63., 67. 56. 67. 44. 44. 48. 

DON'T KrJOW 

AVERAGE 3.oo 2.88 2.94 2.89 2.78 2.11 2.a9 2.44 2oA9 2.6·7 2o4A 2.51 
,, 

STANDARD DEVIATION 063 .57 .64 .73 .9o 090 .99 .10 073 .80 069 .eo 
~ 
I 

-:i 

SCALE: tssENTI 0AL = 4, VE:RY USE:FUL : !, SOMEWHAT USE:FUL: 2, NOT AT ALL USEFUL= 1 .,:,. 
cc 

Figure F-1. Wind Energy Data Tables (continued) 



T-030 UI (OCTOBER, 19791 

USCFliLNESS OF SPECIFIED INFDR~ATION ITEMS• CONTINUED (QUESH:ON 81 
Ill 

WlND TOTAL 
_., 

WIND ALL NON- WIND ALL ~,1r1D nL ALL SYST SHnC -W-IND. ENERGY (CONTINUED l UTIL SOLAR SOLAF EDUC EDUC cEs CES cts OWNER OW~ER 1-J REPS UTIL UTIL 
A~~Nl J!~~NT 

ST"ATE MNGR 
REPS REPS SPEC \; = ~ 

9 35 8 9 63 9 -.5 18 9 27 
. 100. 100. 100 • 100. 100. 100. ll Oil• 100. 100. 100. 

9 27 
QAB11{ .EOUC~TIONAL 9 35 8 9 63 9 -.s 18 100. 100. INS ITUTIO\JS 100. 100. 100. 100. 100. 100. 100. 100. 

Ess,:::NTIAL 1 1 2 8 3 11~ u •. 3. 22. 13. 7. 

VERY USEFUL 2 5 1 3 26 3 13 1 3 1a: 22. 14 • 13. 33. 41. 33. 2.'9. 6. 33. 

SOMEWHAT. USEFUL 4 18 4 4 
2~! 

4 23 9 3 14 
44 • 51. so. 4 ... 4'+. 51. so. 33. 52. 

NOT AT ALL USEFUL 2 11 3 12 2 6 8 3 18~ 22. 31. 38. 19. 22. 13. 41+. 33. 

ESSENTIAL + VE!n 3 6 1 5 . 3'+ 3 .16 ·1 3 30~ USEFUL 33. 17. 13. 56. 5'+. 33. _31:,. 6. 33. 

DON'T KNOW 

~ AVERAGE 2.22 1.aCJ 1.75 2.78 2 0 '+8 2.11 2. 29 1.61 2.00 2.22 
~ 
Q 

.87 STArJDARD DEVIATION .92 .73 .66 .11 .93 .1 .. .• '17 .59 081 

QA8121 RESEARCH IN PROGRESS 9 
105~ 

8 CJ 63 9 ~5 
106~ 

CJ 18 
100. 100. 100. 100. 100. 10J. 100. 100. 

ESSENTIAL 2 5 q 14 2 1 2 2 
22. 11+. '+4. 22, .... 6. 22. u. 

VERY USEFUL 3 9 3 2 33 5 :20 8 4 6 
33. 26. 38. 22, 52. 56, '+4. .. ... .. 4. 33 • 

SOMEWHAT USEFUL q 
5,~ 

5 3 1'+ 3 19 8 1 6 ..... 63, 33 • 22. 33, ~2. 44 • 11. 33. 
NOT AT ALL USEFUL 1 2 1 .. 1 2 .. 

3, 3. 11. 9. 6. 22. 22. 
ESSENTIAL + VEf:Y 5 

II~~ 
3 6 '+7 5 22 .9 6 8 USEFUL 56. 38. 67. ·75. 56. ~9. so. 67. 44. 

DON'T KNOW 

AVEPAGE 2.78 2,51 2.38 3,11 2.94 2,'+lf 2 ...... 2.so 2e67 2.33 

STAii.OARD OEVJATIOW. .77 ,78 · ,45 .87 ,73 .10 .~3 .68 loo'+ .94 
~ 
I 

-:i 

SCALE: ESSENTIAL ... VERY USEFUL: 3 1 SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL = 1 
,,:. 

= cc 

Figure F-1. Wind Energy Data Tables (continued1) 



T-031 Ill (OCTOBER, 1979) Ill USEFULNESS OF SPECIFIED INFORMATION ITEMS - cONTJNUED (QUESTION al N 
WIND WIND T~TAL ALL WIND ALL WIND SHJI.C ·WINO WINO ell All -WINO £NERGY DOE- NBOE- W ND RES MANUF MAN.UF DISTR DISTR El~G ELEC E Ee. ENG 11 FUND F ND RES POWER POWER II.II 

RES RES ENG ENG ~=~ 

10 8 . is ie1 9 . 96 9 9 9 9 
10!: 

96 
loo. 100. 10 • 1 o. 100. 100. 100. 100. 100. 100. 100. 

Q83(3) STATE OF ART 10 8 18 181 CJ 95 9 9 9 9 25 95 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 2 1 3 34 2 23 3 1 3 3 6 19 
20. 13. 17. 19. 22. 211. 33. 11. 33. 33. 24. 20. 

VERY USEFUL 7- 6 1!: 93 3 
3i~ · 33 3 2 ' 3 4 

514 38 
70. 75. 51. 33. . 22. 33 •. 44. . 40. 

SOMEWHAT USEFUL 1 1 2 44 3 26 u! 5 3 2 4 34 
10. 13. 11. 211. 33. 27. 5e. 33. 22. 16. 36. 

NOT AT ALL U~EFUL 9 1 10 . 2 1 41 4 
s. 11. 11. 22. 11. . 4. 

ESS~NTIAL + VERY 9 7 a~? F1 5 57 6 3 6 7 8~0 57 
USE UL 90. ea. o. 56. 60. 67. 33. 67. 78. . 60. 

DON'T MNOW 1 2 
1. 2. 

t,.!) AvERAGE 3.10 3 000 3.06 2.84 ·2.67 2·. 75 2.78 2.33 11.00 3.11 3.oo 2.76 t,,;)· - STANDARD DEVIATION .53 .so .49 .79 .93 .95 1.12 0A2 081 .74 .74 .a1 

Gl8B(4I COSTS/PERFORMANCE 10 8 18 180 9 95 9 9 9 9 25 96 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL. 1 . 3 4 39 3 :>.ft: 222 2 2 4 
328 2~~ 10. 38. 22. 22. 33. . 22. 22. .44 • . 

VERY USEFUL q 4 8 78 2 
4i! 56 5 5 4 2 4!1 4i~ 40. so. .. ... 1+3. 22. . 56. 44. 22. .. 

SOMEWHAT USEFUL s t 6 49 3 26 1 2 3 2 5 21 
so. 13. 33. 27. 33. 27. 11. 22. 33. 22. 20. 22. 

NOT AT ALL USEFUL 14 1 6 1 1 
4! 

4 
e. 11. 6. 11. 11. 4. 

6i~~~lIAL + VERY 5 7 12 117 5 63 87 7 f, 6 19 71 
50, ea. "67. 65. 56. F,6. 7 • 78. 67. 67 • 76. 74. 

DON'T !<NOW 

AVERAGE 2 .60, 3.25 2.e9 2.~9 2.78 2.ao 2.89 3 • DO · 2o89 J,00 3.04 2.95 

STANDAflD DEVIATION .66 .66 .73 .86 1.02 .82 .87 .66 ,73 1.os . ,82 .78 '"'3 
·::C 

I 
-.;:i 

SCALE: ESSENTIAL = 4,. VERY USEFUL: 3, soMn'HAT USEFUL: 2, NOT AT ALL USEFUL : l ~ 
co 

Figure F-1. Wind Energy Data Tables (continued) 



T•031 UI (OCTOBER, 19'79) 

USEFULNESS OF SPEC.IFIED INFORMATION ITEMS - CONTINUED (QUESTION 8) Ill 
WJNO TOTAL ,41 

WIND ALL. NON• WINO ALL WIND IILL ALL SYST S~AC -WiNO ENERGY (CCNTINUEC•) UTIL SOLI\R SOLAR EDUC EDUC cEs CES CES OWNER 0 NER ti REPS iJTIL UTIL 
A~~l'lT A~~NT 

STATE MNGR II.II 
REPS I\EPS SPEC ~-9 

9 27 
9 

10B~ 
8 

·too~ 
63 9 1+5 

10~~ 100. 100. 
100. 100. 100. 100. 100. 

.27 9 Q8B(3) STATE OF ART 9 35 8 9 63 q 1+5 18 100. 100. 
100. 100. 100. 100. 100, 100: 100, 100. 

ESSENTIAL 2 7 3 15 1 t . If 
11. 15. 22, 20. 33. ~ ... 2. 10 

VERY USEFUL 5 .. !~ 3 2 35 3 
3!; 

9 If 37. 
56, 38, 22. 56. 33. SO, ..... 

SOMEWHAT USEFUL 1 8 5 3 1l~ 5 25 9 3 22~ 
11, 23, 63, 33. 56. 56. . so. 33. 

NOT AT ALL USEFUL ·1 5 1 2 11! .. l 22~ 11. llf. 11, 3, 9. 11. 

ESSENTIAL+ IIERY 5 14 
7 22 3 5 so 3 16 9 52. US 1E.FUL 780 63. 38, 56. 79., 33, 36, so. Sfi 0 

DO•ll •T KNOW 1 ... 
N AV::RAGE 2.89 2,69 . 2.38 2.78 3.oo 2.22 2.29 2.so 2o56 2.46 N 
N 

ST~NOIIRD ·oEVI~TlON .87 .93 .45 1.02 .73 .65 .65 .so ,81 1. 01 

Q8B(4) COSTS/PERFORM~NCE 9 35 8 9 63 Q 

1oi; 1oi? 
9 27 

100. 100. 100. ·1oo. 100, 100: 100. 100. 

Es.SENTI AL 3 16 2 3 .20 6 2 3 14 
33. 46. 2s. 33. 32, 13. · 11.. 33. 52. 

VERY USEFUL 5· 
34! 

4 3. 3~~ E, 3'+ 9 5 26? 56. so. 33. 89, 76. so. 56. 

SOMEWHAT USEFUL 1 5 2 3 20 l 5 5 1 If 
11. 14. 25. 33. 32. 11, · 11. 28. 11. 1s. 

NOT AT ALL USEFUL 2 2 7~ 6, 11. 
[S.SENTIAL + VERY 8 28 6 6 1+3 E, i+o 11 8 

21 
USE:FUL 89, so. 75. 67. 68. 89. S9o 61, 89, 78~ 

DON'T KNOW 

AV!E:RAGE 3.22 3.20 =1.00 3,00 3·. 00 2.a~ 3.02 2.61 3.22 3.22 

ST.IINDARO DEVIATION .63 .88 -10 , fl1 • 79, • 3(- • 5 [I. ,82 ,63 .96 
i-3 
~ 
I 
~ 

SCALE: ESSENTIAL = If' VERY USEFUL:~, SOMEWHAT USEFUL j 2, NOT AT ALL USEFUL: 1 ~ 
co 

Figure F-1. Wind Energy Data Tables (continu~) 



T-032 
Ill 

' 
(OCTOBER, 1979) 

Ill \ 

iNFORMATION- ITEMS - CONTINUED (QUESTION USEFULNESS OF SPEc·IFIED 8) N 
WINO· WIN~- TOTAL· ALL WIND ALL WINO SHAC WINO WIND ALL· ALL -WIND ENERGY DOE-· NDO - WINO RES MANUF MANUF OISTR DISTR ENG ELEC ELEc . ENG ti FUND FUND RES POWER POWER II.JI 

RES RES ENG ENG < - 0 

1ob? 
8 ioi~ A81 . 9 . -96 9 9 . 9 9 

10~5 96 100. 1 o. 100. 100. 100. 100. 100. 100. . 100. 
Q8B(5J COSTS INSTALL/OPERATE 10 8 18 -.163 9 94 9 9 9 9 

10~5 96 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. . 100. 
ESSENTIAL 1 2 3 32 2 .19 2 2 ,3 5 r/ 2~! 10. 25. 17. 20. 22. ,o. 22. 22. 33. 56. 2 • 
VERY USEFUL 4 4 8 70 ' 3 4i: 4 5 3 3 s14 47 40, so. 44. 43. 33. 44. 56. 33. 33. • 49. 
SOMEWHAT USEFUL 2 2 4 45 3 23 

u! 
2 3 82 21 

20. 25, 22, 28, 33, ,4. 22, 33, • 22. 
NOT AT ALL USEFUL, 3 3 

1A~ 
1 8 

222 1 82 6 30, 17. 11. 9, . 11, • 6, 
ESSrNTIAL + VERY 5 6 11 102 5 .62 6 7 6 8 

8~! 
69 USE UL so. 75, 61, 63, 56, F,6, 67, 78, 67, 119, 72, 

DON'T KNOW 1 
1. 

~ AvERAGE 2.30 3,00 2.61 2,72 2,67 .2.78 2.61 3,00 3.oo 3.33 3,0~ 2.89 ~ 
~ 

STANDARD DEVIATION 1.00 .70 .95 .90 .93 ,88 1,04 ,66 ,81 .95 ,82 ,81 

Q~B(6) BUILDING CODES/REGS 10 8 18 163 9 95 9 9 9 9 
10~5 96 100, 100. 100, 100, 100. 100. 100. 100, 100. 100. . 100. 

ESSENTIAL 2 2 d~ 3 -21 444 2 1 3. 5 
1;? 20, 11. 33, ,2. • 22. 11. 33, 20, 

VERY USEFUL 4 4 
2~? 

4 32 
222 4 

565 3 8 
2t 40, ·22, 44, 34, • 44, . 33, 32, 

SOMEWHAT USEFUL 2 7 9 58 1 23 2 1 2 2 8 38 
20. 88, so. 36, · 11. ,.4. 22. 11. 22. 22. 32, 40, 

NOT AT ALL USEFUL 2 1 3 48 1 
2b~ 11! 2 1 1 

164 1+~ 20. 13, 17. 29. · 11. 22, 11. 11. • 
ESSENTIAL+ VERY 6 6 57 7 .53 6 6 6 6 

s}: 
42 USEFUL 60, 33, 35, 78. 56. 67, 67, 67. 67, 44. 

DON'T ICNOW 

AVERAGE 2,60 1,88 2,28 2,17 3,00 2,58 3,00 2,67 2,67 2,.89 2~5E, 2,46 

-STANDARD OEWIATION 1.01 ,30 ,8& ,98 ,94 i".03 1,05 1,04 .so • __ 99 .9e .97 t-3· 
~ 
I ..... 

SCALE: ESSENTIAL 4 • VERY USEFUL: 3, SOMEWHAT USEFUL.: 21 NOT AT ALL USEFUL: 1 
.,:,. = (C) 

FigureF-1. Wind Energy Data Tables (continued) 



T•032 UI (OCTOBER, '1979) Ill 
USEFULNES!: JF SPECIFIED INFJR~ATION ITEMS~ CONTINUED (QU~STION 81 ~ 

rJINO ALL NON- WINO ALL WIND A~L ALL W.lND ToTAL -I CONTINUED I JTIL SOLfR SOLA~ EDUC EDUC cEs C S ~ES SYST. SHAC -WINO. ENERGY 
~EPS UT: UTIL co co SATE OWNER O~NER I I 

,REPS REPS AGE;N,T AGENT SPEC MGR -

9 35 8 9 63 9 45 18 .9 27 
100. 101. 100. 100. 100. 100. 100. 100. 100. 100. 

Q88(5) COSTS INSTALL/QPERATE 9 .35 8 9 63 9 45 
10b! 

9 27 
loo. ,101. 100. 100,; 100. 100. 100. 100. 100., 

ESSENTIAL 3 l5 1 2 . 19 8 2 5 18 
33. 113. 13. 22. 30. 18. 11. 56. 67. 

VERY USEFUL 5 l.1 6 I+ 
i+i! 

6 33 6 3 
11~ 56. 31. 75. «.i+. 67. 73. 33. 33. · 

SOMEWHAT USEFl:L 1 8 1 1 1.0 3 .. 7 1 4 
11. 23. 13. 11. 16. 33. 9. 39. u. 1s. 

NOT AT ALL US[FUL 1 2 5 3 
7~ 3. 22. e. 17. 

ESSENTIAL + VERY 8 1l~ 7 6 1+8 6 41 8 -~ 21 
USEFUL 89. ea. 67. 76. 67. 91. lf4 • 89. 78. 
OON'T KNOW 

ts:> AVERAGE :5.22 3.::i.i+ 3.oo 2,67 2,98 2.67" 3.09 2.39 3.1+4 ts:> 3~37 
l"6 

SH.NDARD OEVI.DTION .63 .111 ,50 1,01+ .89 .'+5 .so .ae .10· • 99 

Q8Bl6I BUILDING CODES1RE~S 9 35 8 9 63 9 1+5 
1oi! 9 27 

lOO, 101. 100. 100. 100. 100. .100 • 100. 100. 
ESSENTIAL 3 9 3 2 10 1 ·4 2 I+ 17 

33. 2,. 38. 22. 16. 11, 9. 11. 44. ~?_~ 
VEEY USEFUL 3 8 2 3 3~~ 4 

2!! 
4 

2s? 33. 23. 25. 33. lf.4. 22. 
SOll'EWHAT USEFlL 3 :.4 3 3 20 3 21 11 2 1 33, 111. 38, 33, 32. 33. 1+7. 61. 22. 4~ 
NOT AT ALL USEFUL 4 1 

1+! 
1 9 1 3 2 1:.. 11, 11, 20. 6. 33, 7. 

ESSENTlA'L + VERY 6 :.7 5 5 32 5 15 6 .. 24 USEFUL 67. .. ,. 63, 56, 51. 56. 33 • 33, 4CJ, 89 .• 
DON'T KNOW 

AVERAGE !l.oo 2.,3 3,00 2,67 2.49 2.56 ,::i.22 .2.39 2,56 3.44 
ST".NOARD OEVUTION .81 .,a .86 ,93 .96 ,a_1 ,87 .75 1,33 .87 -i-3 

~ 
I 

-::i 

USEFUL : 3t SOl'IEWH~T USEFU_ ·= 2, NOT AT ALL USEFUL : 1 
~ 

SCALES ESSEl\'TIAL = 4, 'IERY co 

Figure F-1. Wind Energy Data Tables (continued) 



T-033 UI (OCTOBER, 1979) Ill USEFULNESS OF SPEclFIEO lNFO~MATION ITEMS• cONTJNUEO C QUESTIOfJ 13 I N 
WINO WIND .-TOTAL . ~LL WINO ALL .WINO SHAC WINO WiND tLL ALL -WINO ENERGY DOE• NOOE,,. WIND ES · MANUF MANUF DISTR O_ISTR ENG ELEC E Ee ENG ' FUND FUNO . RES POWER POWER , RES RES ENG ENr, 

1ob~ 
8 

1ob~ 1b8! 
9 96 9 9 9 9 

1oij; 
96 100. 100. 100. 100. 100. 100. 100. 100. 

Q8Bl7J · TAX/ECONOM.IC INCENTIVE 10 8 18 163 9 95 9 9 9 9 
10~5 96 100. ' 100 • 100. 100. 100. 100. 100, 100. 100. 100, . 100. 

ESSENTIAL 3 3 27 4 30 5 4 1 3 5 16 30, 17. 1-1. 44. 32. . 56. 44, 11. 33, 20. 17. 
VERY USEFUL 2 2 44 4 41 2 3 3 3 8 '41 

2s. 11. 27. lf4 • 43. 22. 33. 33. 33. 32. 43. 
SOMEWHAT USEFUL 4 5 9 · 52 15 1 2 4 2 8 26 

40 •. 63. so. 32_• 16. 11. 22. 44. 22. 32, 29. 
NOT AT ALL USEFUL 3 1 4 40 1 9 1 1 1 4 11 30, 13, 22. ·25, 11. 9, 11. 11. 11. 16, 11. 
6SSE~TIAL + VERY 3 2 5 71 8 71 7 7 

44~ . 
6 13 57 SEF L 30, 25, 28. .44. 89, 75, 78, 78, 67. s2. 59. 

DON'T KNOW 

N AVERAGE 2.30 2 .13_ N 
CJ'I 

2.22 2,36 3,22 2,97 3,22 3,22 2 .44 . 2,89 ;1,56 2,65 

STANDARD OEWIATION· 1,18 ,58 ,98 1,01 ,92 ,91 1,03 ,79 •04 ,99 ,98 ,87 

Q!!Bl8l STANDARDS/SPECS 
10A~ 

8 . b8 
1b~~ 

9 96 9 9 9 9 
10~; 

96 100. 10 • 1no, 100, 100. 100. 100. 100. 100. 
EssENTJAL 2 2 l8 4 29 

565 2 2 
20 5 1~: 20. 11. 1 • · 44 • 30. . 22. 22. • 

VERY USEFUL 3 5 8 55 3 2§~ 2 3 3 4 
24~ 3fi~ 30, 63,. 44, 34, 33, 22. 33, 33, 44, 

SOMEWHAT US[FUL 3 1 4 53 2 31 1 3 5 3 
36~ 

42 
30, 13, 22, 33. -. 22. 32. 11. 33, 56, 33, 44. 

NOT AT ALL USEFUL 2 2 4 37 .8 1 1 1 . 5 d~ 20. 25, 22 • 23, e. u. 11. 11. 20. 
ESSfNTlAL + VERY 5 5 10 73 7 57 7 5 3 6 

44 1 42 USE UL so. 63, 56., 45. 78, 59. 78, 56 • 33, 67, • 44. 
DON'T KNOW 

AVERAGE 2.so 2,38 2,44 2.33 3.22, 2.a1 3,22 2.67 2,22 2.89 2,44 2.45 

STANDAP.0 OE'JlATION 1,02 .84 ,96 ,95 .79 .96 1,03 ,93 ,63 ·• 73 1.02 .87 >-3 
~ 
I 

-.:i 
SCALE: ESSENTIAL 4• VERY USEFUL: 3• SOMEWHAT USEFUL: 2• NOT AT ALL USEFUL: 1 ~ = ~ 

Figure F-1. Wind Energy Data Tables (continued) 



T-o:n UI (OCTOBER, 1979) 

USEFIJLNES~- OF SPECIFIED INFJR~ATION ITEMS - CONTINUED (QUSSTION 8) 
Ill ,,.. 

rlIND ALL NON• ~IND ALL WIND !ILL ALL WIND TOTAL -WIND ENERGY (CONTINUED I JTIL SOLAR SOLA~ DUC EDUC cEs :ls CES SYST suAC 

ti OWNER 0 NER ~EPS UT:L UTIL co co STATE MNGR II.II 
REPS P.EPS AGENT !\GENT SPEC < - 7 

9 , 35 8 9 63 "IQ09 45 ~8 
9 27 

loo. 101. 100. 100. 100., too. 10 0 
100. 100. - . 

QeBt7> TAX/ECONOMIC INCEIJTIVE 9 35 8 9 63 9 45 113 9 27 
Loo. 101. 100. 100. 100. 100. Loo. 1011. 100. 100. 

ESSENTIAL 2 Z,l 1 4 19 1 7 2 4 14 
22. 3:::.. 13. _44. 30. 11. 16. 11. 41f. 52. 

VEP.Y USEFUL 4 ::.o 3 3 19 4 21f 8 3 
30~ lflf. 2,. 38. 33. 30. 44. 53. 44. 33, 

SOMEWHAT USEFUL 2 e 4 2 22 3 12 7 1 .. 
22. 23. so. 22. 35. 33. 27. 39. 11. 1s. 

NOl AT ALL USEFUL l 6 3 1 2 1 1 1 
11. 1".". 5. 11. 4. 6. 11. 4. 

ESSENTIAL+ VERY 6 21 4 7 38 5 31 10 7 22 
USEFUL 67. 61. so. 78. 60, 56. 69. 56. 78. 82. 
oor-.•T KNOW 

to.:> AVERAGE ;2. 78 2.:-4 c:.63 3~22 2.86 2.56 2 .• 80 2.61 3.11 3.30 to.:> 
Cl') 

STIIINDARO OEVUTION .90 1.oa .67 .79 .89 0 81 ·• 71f .75 099 .as 

Q88,(8) STANDARDS/SPECS 9 --5 8 9 63 9 45 
1ob~ 

9 27 
:Loo. 108. :IOO 0 100. 100. 100. Loo. 100. 100. 

ESSENTIAL 2 8 1 2 
1~! 11! 2 2 1 

30~ 22. 2:5. 13. 22. 4. 11. 11. 

VERY USEFUL 3 10 5 
2~? 

2 14 6 . 2 
33? 33. 2 .• 56. 22. 3 • 33. 22. 

SOMEWHAT USEFIA. 3 !3 6 2 26 6 24 4 2 18? 33. 31. 75. 22. 41. 67. 53. 22. 22. 
NOT AT ALL USEFUL 1 4 1 8 4 6 3 

18~ 11. u. 13, 13. 9. 33. 33. 
ESSENTIAL+ V£RY 5 :16 1 7 29 3 31~ 8 3 17 USEFUL 56. 5:1. 13. 78. 46. 33. If 4. 33. 63; 
DON'T KNOW 1 1 2. 11. 
AVERAGE 2,67 2.E-3 2,13 3,00 2.s1 2,44 2.32 2.22 2,13 2.74 

STANDARD DEV UT ION .93 .~s .76 • 66 .91 .10 .6~ 1.03 1,04 1.07 . i-3 
~ 
I 

-.::i 

SCALE: ESSENTIAL = 4, WER'!' USEFUL: 31 SOMEWH~T USEFUL: 2, N01 AT ALL USEFUL: 1 ~ 
c.o 

Figure F-1. Wind Energy Data Tables (continued) 



T-034 
Ill (OCTOBER, 19791 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUEStION 81 Ill 
N 

WINO WINO TOTAL ALL WINO ALL WINO SHAl WINO WINO fLL ALL -WIND ENERGY DOE- NOOE• wrng RES MANUF MANUF oISTR DIS R OJG ELEC E Ee ENG 11 FUN~ FUNg RE POWER POWER II.II 
RE P.E ENG ENG ~~r 

1ob~ 
8 

1ob~ 1b8! 
9 96 9 .9 9 9 

108: 
96 

100. ioo. 100. 100. 100. 100. 100. 100. 

Q8B(9I MARKETING/SALES DATA · 10 8 18 1'+6 9 95 9 9 9 9 
10~

5 78 
100. .ioo. 100. 100. . 109 • 100. 100. 100 • 100. 100. . .100 • 

ESSENTIAL 1 .1 14 3 ·22 4 2 1 2 3 
10. 60 10. 33. .,3. 44 • 22. 11. 8. 4. 

VERY USEFUL 2 2 4 38 2 .30 3 1 2 1 
28

7 
1,: 20. 25. 22. 26. 22. 32. 33. 11. 22. 11. . 

SOMEWHAT USEFUL 5 5 
51~ 

56 3 
3i~·- 1 3 3 4 

36
9 34 

so. 63. 38. 33. 11. 33. 33. 44 • 
' . 44 • 

NOT AT ALL USEFUL 2 1 3 38 1 9 
11! 

3 4 3 
28

7 
3i~ . 20 • 13 • 17. 26. 11. 9. 33. 44 • 33. . 

ESSrNTIAL + lfERY 3 2 5 52 5 52 7 3 2 2 .369 
2l~ USE UL 30. 25;, 28. 36. 56. 55. 78. 33. 22. 22. . 

DON'T Krmw 

N 
AVERAGE 2.20 2.13 2.11 2.19 2.78 2.68 3.11 2.22 1.78 2,00 2.16 1 0 88 N 

--1 

STANDARD DEVIATION .87 .s8 ,75 ,93 1.02 , 94 ,99 1.13 ,78 , 94 ,92 .82 

Q8B(10! OUTSIDE US RES[ARCHi 
1ob~ 

8 
1ob~ 1b8? . 9- .96 9 9 9 9 

10S: 
96 

INOU TRY 100. 100, 100, 100. 100. 100. 100, 100. 

ESSENTIAL 1 1 +: 3. ;4 3 1 41 5 
10, 6, 33, 1 • 33. 11. • 5 •. 

VERY USEFUL 3 3 
2i: 

3 25 1 1 2 ·4 
1~: 30. 17, 33, 26, 11, 11, 22. u,, 

SOMEWHAT USEFUL 6 6 12 68 3 3 4 4 3 3 3 6 30 
60. 75. 67, 38. 33, 35. 44 • 33. 33, 33, 24. 31. 

NOT AT ALL USEFUL 2 2 48 23 2 4 5 '+ 
51~ 

48 
25. fl. 27, 24, 22. 4q.. 56, 44 • 50, 

ESSENTIAL + VERY 4 4 64 6· 
4{: 

3 2 1 2 
20

5 18 
USEFUL 40, 22, 36, 67, 33, 22. lJ, 22, . 19, 

. QON' T KNOW 

AVERAGE 2,50 1.75 2.17 '2, 16' 3,00 2,31 2,4q 1,89 1, 56' 1.78 1,68 1,74 

... l 

STANOARil DEVIATION .67 .43 • 67 ,90 · .81 . ,99 1,17 .99 ,67 .78 ,88 ,88 

~ 
I 

-.;i 

SCQLE: ESSENTIAL = 4, VERY USEFUL: 3, SOMEWHAT USEFUL: 2, NOT AT ALL USEFUL= 1 .,::,. 
co 

Figure F-1. Wind Energy Data Tat>les (continued) 



T•034 UI i OCTOBER, 1979) 
USEFULNESS CF SPECIFIED- IN~CRMATION ITEMS~ cONfIN0EO (QUESTION 8) 

Ill 
,u 

tne ALL NON• WINO ALL WI No /I'll IILL WIND TOTAL -WIND ENERGY (CONTINUED> SOLAR SOLAR EDUC EDUC cEs CES ~ts ~YST ~~~~R ,tl, REPS UTIL UTIL ~o ~o s ATE ~•f'JER 
REPS REPS A ENT~ ENT SPEC MNGR ~-9 

9 35 8 9 63 9 .. s 
10~~ 

9 27 
·100, 100, 100. 100, 100. 100. 1:00. 100, 100. 

Q8B(9I ~1ARKl::T I NG/SALES DATA CJ· 35 8 9 · 63 9 9 9 27 
100. 100. 100, 100, 100. 100. liOO, 100. 100. 

ESSENTIAL 2 2 2 5 11~ 6, 25, 22, 8, -
VERY USEFUL 2 8 l ls u! 1 1 7~ 22. ·23, 11. 2 • 11, 11, 

SOMEWHAT USEFUL 5 16 3 6 26 5 5 2 ~p~ 56, 46, 38, 67, 41, 56, 5l,. 22. 

NOT AT ALL USEFUL 2 9 3 
2E 33~ ~~ 6 14 

22. 26, 38, 67, 52. 
. 6SSENTIAL + VERY 2 10 2 3 20 l l 1 

18:' SEFUL . 22. 29. 25, 33. 32. 11. 11. 11, 
OON•T KNOW 

N 
AVERAGE 1,78 N 2.00 2,09 2,13 2,56 2,13 ll,78 1,41+ 1. 78 

00 

STANDARD DEVIATION ,66 ,83 1,15 ,81 .89 ,62 ,62 ,69 ,99 

QeB(10) OUTSIDE US RESEARCH/ 9 63 
106? INDUSTRY 100. 100. 

ESSENTIAL 2 5 
22. 8, 

VERY USEFUL 2 14 1 
22. 22 •. ,. 

SOMEWHAT USEFUL 3 23 7 
33, 37. IJl. 

NOT AT ALL USEFUL 2 21 9 
22, 33, 53, 

5ssENTIAL + \IERY '+ 19 1 
SEFUL '+IJ, 30. 6. 

DON'T KNOW 

AVERAGE 2. '+IJ 2,05 1,53 

STANDARD DEVIA~ION 1,07 ,92 ,60 ""'3 
::ti 
I 

-..:i 

SCALE: ESSENTIAL = IJ' V'CRY USEFUL:: 3~ SOMEWHAT USEFUL·: 2, NOT AT ALL USEFUL: l ,i:,. 
co 

. Figure F-1. Wind Energy Data Tables (continu,ed) 



T-035 
Ill (OCTOBER, 1979) 

USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED. (QUESTION 8) Ill 
N 

~.'IND WIND TOTAL ALL WIND tLL WINO SHAC WINO WIND tLL ALL -WINO ENERGY ~s~~- NODE- WINO RES MANUF MANUF oISTR oISTR ENG ELEC E Ee EMG , •. FUN~ RES .POWER POWtR 
RE RE ENG ENG -.:: ~ ~ 

1oi~ 8 
1oi? 

· 181 'J 96 'J 9 'J 'J 
10~5 96 · 

100. 100. 100. 100. 100. 100 • · 100. 100. . 100. 

QAB(ll) INFO ON MARKETING 
1oi~ 

'J 95 'J ·9. 9. 'J 
1oi8 35 

100. 100. 100. 100 • · 100. 100. . 100. 

ESSENTIAL 3 3 22 3 2 1 1 . 1 2 
17. 33. :>3. 33. 22. 11. 11. 6. 6. 

VERY USEFUL 1 17 4 3 1 1 173 7 
11. 18. 44. 33. 11. 11. . 20. 

SOMEWHAT USEFUL 7 4 33 1 2 2 2 6 11 
39. 44. 35. 11. 22. · 22. 22. 33. 31. 

NOT AT ALL USEFUL 8 1 
2ij! u! 2 5 5 

448 4~: 44. 11. 22. 56. 56. . 
ESSf;NTI AL + liERY 3 4 39 7 5 2 2 

224 9 
USE UL 11.- 44.- 41. 78. 56. 22. 22. • 26. 

DON'T KNOW 

N AVERAGE 1.89 2.67 2.40 3.00 ·2.56 1.78 1.7fl 1.83 1. fl9 t..:> 
co 

STANDARD DEVIATION 1.04 1.04 1°. 08 .• 94 1.os 1.02 1.02. • <Jo .90 

Q89p21 INST/SOCIAL/ENVIRON/ 10 8 18. 163 9 . 95 9 9 'J 9 25 95 
L GAL 100. 100. 100. 100. 100. 100. 100. 100. 100. 11!0. 100. 100. 

ESSENTIAL 2 2 13 2 9 .1 1 3 4 
1!! 20. 11• 8. 22. 9. 11. 11• 33. 16. 

VERY USEFUL 4 3 7 51 3 2~~ u! 4 . 5 1 8 2~~ 40. 38. 39. 31. 33. 44. 56. 11. 32. 

SOMEWHAT USEFUL 4 5 'J 73 3 41 76 4 4 'J 3~~ 40. 63. so. 45. · 33. 43. ~ . 44. 44. 36. 

NOT AT ALL USEFUL 26 1 21 u! 1 3 1 .4 25 
1 e.. 11. 22. 11. 33. 11. .16. 26. 

ESS~NTIAL ·+ \'[RY 6. 3 'J 64 5 33 2 4 6 4 
41! 

37 
USE UL 60. 38. so. 39. 56. "5· 22. 44. 67. 44. 39. 

DON'T KNOW 

AVERAGE 2.80 2.38 2.6_1 ·2.31 2.67 2.22 2.22 2.33 2,44 2.67 2,48 2.24 

STANDARD DEVJ:ATION .74 ,45 ,68 .84 ,93 .~9 .79 ,67 1~07 1.04 ,94 .97 

~ 
I 

-.::i 

SCA'LE: ESSENTIAL '+' VERY USEFUL = 3• SOMEWHAT USEFUL ·: 2, NOT AT ALL USEFUL = 1 
~ ·- co 

Figure F-1. Wind Energy Data _Tables (continued) 



T-035 UI (OCTOBER,. 1979) Ill " USEFULNESS OF SPECIFIED INFORkATION ITEMS - CONTINUED (tlUHHON 8) 
TOTAL ~ WlND 

.WIND ALL iNON- WIND ALL WiflD ~.LL ALL SYST SHAC -WINO ENERGY (CONTINUED) UTIL SOLAR SOLAR EDUC EDUC cEs CES CES OWNER OWNER 11 REPS UTIL UTIL co co STIITE MNGR II.JI 
REPS ,REPS AGENT t.GENT SPEC ~=7 

63 45 18 9 
10S! 9 35 8 9 9 100, 100, ·100, 100, ·100, 100, 100. 100, 100. 

Q88(11) INFO ON MARKETING 9 Z7 8 9 63 
100, 100. 100. 100 t, 100. 

ESSENTIAL 2 2 5 
7, 22, 8,, 

VERY USEFUL 2 6 1 4 17 
22. 22, 13, 44, 27, 

SOMEWHAT USEFL'L 2 '8 3 2 21 
22, 30, 38, 22. 33, 

NOT AT ALL USEFUL ·s u 4 1 20 
56, 41, so. 11, 32, 

ESSENTIAL+ VERY 2 a 1. 6 22 
USEFUL 22, 30, 13, 67, 35, 

DON'T KNOW 

~ AVE::\AGE 1,67 1,% 1,63 - 2,78 2.11 ~ 
0 

STMJDARD DEVIATION ,80 • 916 ,68 ,90 ,94 

Q88(12) INST/SOCIAL/ENVIRON/ 9 35 8 9 63 9 45 
10~~ 

9 27 
·LEGAL 100. 100, 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 2 3 
33; 

6 4: 11~ 22, 9, 10. 
VERY USEFUL 2 3lf. 4 4 30 2 6 2 1 18~ 22, so. 44, 48, 22. 13. 11, 11, 

SOMEl<IHAT USEFUL 4 1.5 2 1 19 6 30 9 3 10 
44, 43, 25, 11, 30, 67 •· E7, 50, 33, 37. 

'NOT AT ALL USEFUL 1 5 2 1 8 11! 7 7 5 9 
11, 11+, 25, 11, i3. H,, 39, 56, \33. 

ESS::NTIAL + VERY 4 
4g; 

4 7 36 2 8 2 1 
30~ US[i=UL 44, so. 78, 57. 22. 18, 11, 11, 

DON'T KNOW 

AVE,~AGE 2,56· 2,37 2,,25 3,00 2,54 2,11 ~ .. 07 1,72 1,56 2.07 

STA\JDARD DEV Ill TI ON ,94 .83 ,82 ,94 ,83 .. ,57 .,66 ,65 ,61 , 98' 

~ 
....:i 

SCALE: ESSENTIAL 4, VERY USEFUL.: SOMEWHAT 'USEFUL : 2, NOT AT ALL USEFUL : 1 
~ 

= 5' co 

Fii~.1re F-1. Wind Energy Data Tables (continued] 



T•036 Ill. (OCTOBER, 19791 Ill USEFULNESS Or SPECIFIED INFORMATION ITEMS~ CONTINUED (QUESTION 81 
~-WIND WINO TOTAL ALL WIND ALL WINO SHA~ WINO WIND fLL AL~ -WINO ENERGY DOE• NOOE• WINO ES MANUF MANUF DISTR DIS R El~G ELEC E Ee EN 

I I FUNB FUND RES POWER· POWER 
RE RES ENG ENG -

10 8 
1oi~ 

·~81 9 96 9 9 9 9 
10~5 96 100. 100. 1 o. 100. 100. 100. 100. 100. 100. . 100. 

Q1lBi13) EXPECTED DEVELOPMENTS 10 8 18 . 181 9 96 . 9 9 .9 9 
10~5 . 96 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. • 100. 

ESSENTIAL 3 1 4 24 4 ,19 4 1 4 6 ·p 30. 1!. 22. 13. 41 ... 20. 44. 11 •. 44. 24. · 1 • 
VERY USEFUL ·s 3 . 8 88 - 2. 36 ;33 4 4 1 4~0 4f~ ·so. 3&. 44. 49. 22. 38. . 44. 44. 11. • 
S.OME WH.AT USEFUL 1 4 . 5 51 ·3 33 4 3 3 

287 34 10. so. 28. 28. 33. 34. 44. ,33. 33. • 35. 
NOT AT ALL USEFUL 1 1 ~! 8 

222 1 1 1 . 82 1A~ 10. 6. 8. . 11. 11. 11. • 
ESSfNTIAL + VERY 8 4 

6~! 
112 6 55 3 8 5 5 

6l6 52 USE UL 80. so. 62. 67. 57. 33. 89. 56. 56. . . 54 • 
DON'T KNOW 1 

1. 
t.:I !,.oo 2.11 2.56 2;89 2.80 2.57 c,.) AyERAGE 2.63 2.83 2.66 3.11 2.69 3.22 ..... 

STANDARD DEVIATION .89 • 67 .84 .82 .87 oA7 .74 .92 .81 .i.o9 .89 .as 
Q8BU4J CLIMATOLOGICAL O~TA 10 8 18 163 9 .95 9 9 9 9 25 96 

1()0 • 100. 100. 100. 1-00. 100. 100. 100. 100. 100. 100. 100. 
ESSENTIAL 4 1 5 

2f~ 
. 5 . ij8 

333 22~ 
6 5 

287 3~~ 4+0. 13. 28. 56. '- . . 67. 56. • 
VERY USEFUL 4 .. 8 55 3 

2ij~ 22 2 3 3 1 328 38 
40. so. 44. 34. 33. • 33. 33. 11. • 40. 

SOMEWHAT USEFUL 2 2 4 46 1 20 
333 2 2 ·s 1~~ 20. 25. ~2. 28. 11~ 21. . 22. 22. 20. 

NOT AT ALL USEFUL 1 1 28 19 111 2 1 
20 5· 1!~ 13. 6. 17. ,o. • 22. 11. • 

ESSENTIAL + VERY· 8 5 13 89 8 .56 5 5 9 6 15 67 USEFUL eo. 63. 72. ss. 89. !'19,. 56 ... 56. 100. 67. 60 10. • 
OON'T KNOW 

AVERAGE .s.20 2,63 2,94 2·.s8 3,44 2,68 2,78 2.56 3,67 3.i1 2.68 2.86 . 
STANDARD DEVIATION ,74 . e,. ,86 1,00 ,70 . 1,10 1.02 1,05 ,44 1,10 1,08 1,00 

:'~ 
I 

-:I 
SCALE: ESSENTIAL : 4, VERY USEFUL = 31 SOMEWHAT USEFUL = 21 NOT AT ALL usr.FUL = 1 

~ cc 
Figure F-1. Wind Energy Data Table~ (continued) 



T-036 UI (:OCTOBER, 1979) Ill 
•USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION a, N 

WIND ALL NON- WIND ALL WIND l\l.L ALL WIND TOTAL -cts ccs ~YST SHAC -WIND ENERGY I CONTINUED) UTIL SOLAR SOLAR EDUC EDUC yES WNER OWNER REPS UTIL JTIL ~o co SATE MNGR 
I I 

REPS i~EPS A ENT AGENT srtc -
9 35 8 9 63 9 45 18 9 27 

100. 100. loo. 100. 100. 100. 1.00. 100. 100 •. 100. 

Q8B (13) EXPECTED DEVELOPMENTS 9 35 8 9 63 9 45 
1oi~ 

9 27 
100. 100. 100. 100. 100. 100. 100. 100. 100. 

ESSENTIAL 2 10 2 
2~! 

2 2 26? 22. 29. 22. '+. 11. .. 

VERY USEFUL c+ 9 5 6 31 5 23 7 2 
18~ 4c+. 26. 63. 67. 49. 56. 51. 39. 22. 

SOMEWHAT USEFUL 3 13 3 10 2 14 7 5 12 
33. 37. 38. 16. 22. :U. 39. 56. 44. 

NOT AT ALL USEFUL 3 1 4 
22! 

6 2 1 2 
9. 11. 6. 11.3. 11. u. 7. 

6SS~NTIAL + VEIIY 6 19 5 8 48 5 25 9 
22~ 

12 
SE UL 67. 54. 63. 89. 76. 56. 56, so. 44. 

DON'T KNO!~ 1 1 1 
t..:> 2. u. ... 
c,,) AVERAGE 2,89 2,7c+ 2.63 3.oo 2.98 2.33 2,47 2 0 50 2,13 2.65 t,,:I 

STANDARD DEVIATIOrJ .73 .97 .45 .81 .84 
I 

.e2 ,76 083 ,58 ,96 

Q8B (14) CLI"1ATOLOGICAL DATA 9 35 8 9 63 9 c+5 . 18 ' 106? :100. 100. ioo. 100. 100. 100. 110. 100. 100. 
ESSENTIAL 2 9 1 3 

3§! 
8 5 .. · 16 

22. 26, 13. 33. :8. 28, ..... 59~ 
VERY USEFUL 2 8 4 4 24 4 23 :, .. 

22~ 22. 23. so. 44. 38. 44. s1. 39. 44, 
SOMEWHAT USEFUL .. 13 2 2 15 4 9 2 .. ..... 37, 25, 22. 24, 44. 20. 11. 1!5, 
NOT AT ALL USEFJL 1 5 

13! 
3 u! 5 4 1 1 11. l'+. 5, Jl. 22. 11. ... 

6SSE~JTIAL + VEfl.r 4 17 5 7 45 4 31 12 8 22 
SEFUL .... . 49. 63. 78. 71 • 44, E,9 0 E-7. 09, ~2. 

DON'T KNOW 

AVERAGE · i!.56 2.61J 2.63 3.11 3,00 2.33 2.76 2.12 3,22 3~37 

STANDARD DEVIATION .9'+ 1.01 .8c+ .74 .87 • f>7 .es 1.10 092 .87 ""'3 
::ti 
I 

-.:i 

SCALE: ESSENTIAL VERY USEFUL:: 3• SOMEWHAT US~FUL: 2, NOT AT ALL USEFUL: 1 ,I=>, ·- .. ' co 

Figure F-1. Wind Energy Data Tables (continued) 



T•038 UI 
Ill !OCTOBER, 19791 N 

USE OF SPECIAt. ACQUISITION METHODS (QUEsTION 10) -
tt1 \r/JNO WIND TOTAL ALL WINO ALL WINO SHIil WINO WINO ell ALL 11.ll WINO ENERGY ~OE• NOOE• WINO RES MANUF MANUF OISTR DIS R ENG ELEC E Ee EMG -.:::::::;., 

UNO FUND RES POWER POWER RES RES DJG ENG 
10 8 

10~~ 
181 9 96 9 9 9 9 

1085 % 100. 100. 100. 100. 100. 100. 100. 100. 100. . 100. 
QlOA COMPUTER · TERMINAL 

1. YES 2 . 2 4 62 2 2~~ 22~ 
1 3 3 

28 7 33 20. 25. 22. 34. 22. 11. 33. 33. . 34. 
2. NO 8 6 1l~ 116 7 74 6 8 6 6 1!? 62 so. 75. 64. 78. 11. 67. 89. 67. r:.1. 65. 
e. DON'T KNOW/NA 3 1 1 2. 11. 1. 

<HOB MICROFORM • COMPUTER 

·~ 1. YES 2 2 ~~ 5 111 2 3 4 
14~ 2s. 11. 5, . 22. 33. 16. 

c,.:, 
NO 2. 8 6 1A~ iss 9 87 7 8 7 6 11? 78 so. 75. 6. 100. 91. 78. 89. 78. 67. 81. 

e. DON'T KNOW/NA 2 2 10 lj 1 1 
12 3 5 

20. 11. 6. CJ. 11. 11. . s. 

Q1DC OTHER MICROFORM 

1. YES 5 5 s1° 72 1 19 
33: 

4 2 
20 5 24 so. 63. • 40. 11. ,n • ,44. 22. . 25. 

2. NO 5 3 8 18? 8 7~~ f, <J 5 7 8~0 72 so. 38. 44. 89. f, 7. 100. 56. 78. . 75. 
8. DON•T Kl'IOW/NA 1 1 

1. 1. 

· Figure F-1. Wind Energy Data Tables (continued) 



1 ,,. . i ....... ,.,. ! 

UI 
!f-038 Ill 

COCTOBER, 19791 
_., -ust oF SPECIAL ACQUISITION METHODS lQUEIT:ON 101 

'*' W:END 
WINO ALL NON• WIND ALL WIND ALL ALL ·. - ~ ENERGY I CONTINUED) UTIL SOLAR SOLAR EDUC EDUC cEs CES CES 
P.EFS UTiL UTIL ~o co STATE 

aE S REPS A ENT AGENT SPEC 

9 ioo. 
-5 

108. 
8 

100. 
9 

100. 
63 

100. 
9 

100. 
45 16 

100. 100. 

QlOA COMPUTE~ lERMINAL 

1, YES 1 7 1 2 1:; . 7 8 
11. 20. 13. 22. 22. 16. 44. 

2. NO 9 28 7 7 ·9 9 36 st~ 89, so. ea. 78. 78. 100. 84. 

e. DON'T KIIJOW/NA 

c,1 c,e MICROFO,~.M - COMPUTER 

~ 1, YES 2 .. 4 3 5 
~ 

22, ll, 6. 7. 26. 
2, NO 1 30 8 9 58 9 41 1J! 78. ;36 ·• 100. 100. 92. 100. 91. 

a. DON'T KMOW/NA • 1 1 2 
3: 2. 2. 11. 

ino: OTHER MICRCFORM 

1, YES 4 ~i~ 2 2 21 1 4 6 
4'4. 25. 22, 33. 11. 9. 33. 

2, NO 5 25 6 7 42 8 41 
6E 56, 7'1, 75, 78. 67. 89. 91. 

8, DON•T KNOW/NA 

Figure F-1. Wi"."d Energy Data Tables (continued) 



T•039 UI 
I OCTOBER, 19791 Ill 

USE OF SELECTED SOLAR INFORMATION SOURCES IGIUESTION 11·1 N -WIND WIND TOTAL AL~ WIND 
M:~bF 

WINO SHAC WINO WINO dk~ ~~b 1fl1 WiNo ENERGY DOE- NOOE- WIND RE MANUF oISTR oISTR ENG ELEC 
FUNi FUND. RES POWER POWER ·-~ 

·RE RES [MG · ENG 

10 8 
1oi! 

181 9 9£, 9 9 9 9 25 96 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

QU U I LIBRARY CORG/LOCALI 10 8 
10~~ p9 9 96 9 9 9 9 25 96 

10_0. 100. 1 o. 100. 100. 100. 100. 100. 100 • 100 •. 100. 

1. YES 9 8 17 150 5 63 6 4 8 7 119 61 
90. 100. 94. 4, 56. 66. 67. 44. 89, 78. • 64. 

2. NO 1 
6! 1!~ 

.. 33 
333 ·5 1 2 

246 · 
35 

10. 44. 311-. . 56 .• 11. 22. . 36. 

8, DON'T KNOW 1 
. 1. 

QUl21 PUBLIC UTILITY 10 8 18 180 9 96 9 9· 9 9 
10~5 96 

· 100 • 100. 100 •. 100. 100 •. 100. 100. 100. 100. 100. . 100. 

1. YES 6 6 6~~ 91 3 41 5 6 5 5 
6P 

48 
t,,) 60. 75. 51. 33. 43. 56. 67. 56. 56. so. ~ • 
C.11 2. NO 4 2 6 88 6 s~: 333 3 4 4 B 48 

40. 25. 33. 49. 67. . 33. 44. ·44. 32. so. 
8, DON'T KI\JOW 1 u! 1. 

gf,13/ INSTALLER/BUILDER/ · 10 8 · 18 180 9 96 9 9· 9 9 25 96 
DE G 'ER 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

1. YES 8 . 5 -p U! 7 ~,~ 9 9 8 9 
9f4 83 

80, . 63. 7 • 78. 100 • 100. 89. lOOi . 86 • 

2. NO 2 3 5 63 2 30 1 41 1~; 20. 38. 28. 35. 22. ·31. 11. . 
a. DON'T KNOW 

QUI'+) WO~KSHOPS/CONFERENCES 
10A~ 

.8 18 180 9 96 9 9 9 9 
10~.5 96' 

100, 100, 100, 100, 100. 100, 100, 100, 100. • 100. 

le YES 10 .7 17 159 !I 72 7 8 6 6 8~n 69 
·: \'. 100. .B8, 94, 88, 89~ 75. 78_. · 89, 67. 67, • 72. 

2. NO ·1 1 21 1 , 24 2 1 3 ·. 3 5 27 t-3 
13. 6, 12. .11. _25 • 22. 11, 33 •. 33, 20. 28. .::ti 

I 
8. OON 1 T K:'IIOW -.:a 

.,:a. 
~ 

Figure F-1. Wind Energy Data Tables (continued) 
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T•039 UI 
,ZOCTOBER, 19791 Ill 

USE OF SELECTED SOLA~ IIJFORMA Tl ON SOU~CES (QUESTION 111 · N 
WIND TOTAL -~,~e ALL NON• rIND ALL WINO ALL ALL SYST SHAC 

* WIND ENERGY I CONTINUED) SOil.AP. SOLAR ouc EDUC cEs CES CES OWNER OWNER \Ill/ REPS UTIL UTJL co ~O ST~TE MNGR REPS REPS AGENT A ENT SEC 

9 35 8 9 63 9 45 18 9 -r 100. 100. 100. 100. 100. 100. 100. 100. 1uo. 10 • 

Q1111 I LIBRARY CORG/LOCALI 9 35 8 9 63 9 45 
10~~ 

9 27 
100. 100. 100. 100. 100. 100. 100. 100. 100. 

1,.· YES 6 25 5 9 54 3 20 15 3 
61! 67. 71. ·63. 100. 86. 33. 44. 83. 33. 

2. NO 3 10 3 9 6 25 3 6 3+~ 33. 2'1. 38. 14. 67. 56. 17. 67, 

e. OON•T KNOW 

oi112, PUBLIC UTILITY 9 35 8 9 63 9 45 
1oi~ 

CJ 27 
100. 100. 100. 100. 100. 100. 1.00. 100. 100. 

1. YES 5 25 If 5 36 2 20 
61! 

3 l i2 
56. 71. 'SO. 56. 57. 22. 44. 33. 4 • 

t.:> 
~ 2. NO 4 ;~~ 4 4 27 7 st: 7 6 14 0) 

44. so. lf4. 43. 78. 39. 67, 52. 
e. DON'T KNOW 2 1 

4. ... 
Q11l3i INSULLER/BUILDERI 9 35 8 9 .63 . 9 45 

1oi~ 
9 27 DES 6 ER 100. 100. 100. 100. 100. 100. 100. 100. 100 •. 

1. YES 6 27 6 9 e§~ 2 24 
61! 

9 23 
67. 11. 75. 100. 22. 53. 100. as. 

2. NO 3 8 2 7 7 21 7 4 33. 23, 25, 11. 78. 47 • 39. 15. 
e. DON'T KNOW 

QU 141 WORKSHOpS/CONFEREKCES 9 
108: 

8 9 63 9 
10~: 1ob~ 100~ 

27 100., 100. 100. 100. 100. 100. 
1, YES 9 27 6 8 57 5 25 15 5 16 100, n. 75. 89, 90, 56, 56, 83, 56, 59, 
2. NO ..a 2 u! ,, 4 

4!~ 
3 4 10 ~ 2 .... 25. 10. 44, 17. 44, 37. I 8, DON'T KNOW 

1 -.:a 
~ ... co 

Filgure F-1. Wind Energy D·ata Tables (co,,tinued) 



UI 
T•040 Ill 

N 
(OCTOBER, 1979) --USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED (QUESTION 11) I I 

WIND WINO. TOTAL ALL WINB ALL WIND SHA~ . WINO WIND fLL ALL -
WINO ENERGY DOE• NOOE• WINg RES MAN F M4NUF oISTR OIS R ENG ELEC E Ee ENG 

FUND FUND RE . POWER POWER. 
.RES RES ENG . ENG 

10 8 18 181 'J 96 'J 9 'J 9 2 ·. 96 
100-. 100. 100. 100. 100. 100. 100 .• 100. 100. 100. 1005 100. . 

QUC5) COMMERCIAL DATA R.ASE 10 8 18 181 9 96 9 9 9 9 
10~5 95 

100. 100 ~ · 100. 100. 100. 100. 100. 100. 100. 100 •· . 100. 

···- ___ l_, )'~S 3 3 6 68 2 21 333 · 
2 4 1 

287 . ~3 
-··· 30. 38, 33, 38. 22.; 22 •. • -22 • ''+!+ .• ... 11. • 2 • 

2. NO 7 4 
61! 110 7 75 

56: 
7 5 8 

617 70 
10. so. 6 • 78. 78. · 78. 56. 139, . .74 • 

8 •. DON'T Krrnw 1 1 3 11! '+ 1 2 
13. 6. 2. . . 2. 

Q11 C 6) FEDERAL LIBRARY/INFO l 10 8 18 180 9 '35 9 9 9 9 
10~5 96 

to.:> CENTER . oo. 100. 100. 100. 100. 100. 100. 100. 100. 100. • 100. 
c:,.:, 

1. YES 3 5p -::i '+ '+ 8 97 '+ 4'+ '+ 7 i; '+'+ 
'+0. so. 4'+. Sr+. '+'+. 46. 44. 78. 67. 33,· • 46. 

2. NO 6 4 
51~ 

78 s so If 2 3 6 to· 50 
60, so. 43, 56, 53. 44 • 22. 33._. i;1. 40. 52, 

8. OON'T KNOW s 1 1 2 2 
3, 1. 11. 8. 2. 

Qll(7) SSIE - SMITHSONIAN 10 8 
1oi~ 

181 42 9 9 25 70 
100; 100. 100. 1no. ·100. 100, 100, 100. 

1. YES 2 2 '+ . 90 3 1. 1 
123 8 

·20. 2s. 22~ 1 • 7. 11. 11, . 11. 
. 2. NO 8 6 

1t 
A'+6 39 8 8 

8~1 61 
so. 75. 1. 93. 89. 89. . 87. 

a. DON'T KNOW 5 1 1 
3. '+. 1. 

Figure F-1. Wind Energy Data Tables (continued) 



UI 
T-040 Ill 

(OCTOBER,. 1'H91 
_., -USE OF SEUCTED SOLAR INFO~MATION SOURCES.~ CONTINUED I QlJESTION 11) ti ~/lND TOTAL 11 11 

~+~r All NON• WIND ALL ,JIND I\LL ALL SYST SHAC ~-· 
WIND ENERGY (CONTINUED:, SOLAR SOLAR EDUC EDUC cEs CES CES OWNER OWNER REPS UTIL UTIL 

!\~~MT 
co STATE lilNGR REPS ·JIEPS AGENIT SPEC 

9 35 81 9 63 CJ 45 18 
9 27 

100. 100. 100, 100. 10 o. l00 0 100 •. 100. 100. 100. 

QU (51 COl"IMERCIAL DATA 31\SE 
100! 

35 &; 9 63 'J 45 18 9 27 
100, too. 100. 100. 100, 100, 100, 1UO, 100. 

1, YES 2 6 1 2 17 2 6 3 2 !5 
22, 17, 13. 22, 27, 22. 13. 17. 22, 1,. 

2. NO 7 28 '1 7 46 7· 39 15 6 \ 22 
78. 80, ea. 10. 73, 78. 87. 83. &7, 81. 

8, DON'T KNOW 1 1 
3. 11. 

Q1li61 FEDERAL LIBRARY/I UFO 9 .35 8 9 63 9 45 18 9 27 
C NTER 100. 1010, Joo. 100. 100. 100. 100. 100, 100, 100, 

N 
3 ' ~ 1. YES .5 l9 

56; 
33 2 15 

61~ 00 56, SC., 52. 22. 33, 33. 33. 

2. NO .. 
4i~ 

8 .. 30 7 30 6 6 ,.~? 44, 100, 44, 48. .78, 67, 33. 67, 

a. DON'T KNOW 

QU <71 SSIE • SMITHSONIAt,' 9 ss e 9 63 9 9 10b~ 9 27 
100. 10J. LOO, 100, 100. ll00 0 100. 100. 100, 

1. YES 2 6 1 3 2l~ 3 2 22, 17, 13. ,33, · 17 • 1. 
2, NO 7 8~: 7 6 '+8 9 CJ 14 8 25 

78 .• ea. 67. 76. 100. 100. 78. a,. .93. 
8 • OON·,Y !<NOW 2 1 1 

3. 6. 11. 

Figure F-1. Wind Energy Data Tables (continued) 
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T-041 UI 
\ (OCTOBER, 1979) Ill \ 

USE OF SELECTED SOLAR INFORMATION SOURcES ~ toNiiNUEO I QUESTION 11) N -WIND WIND. TOTAL ftLL WINB ALL WIN9 SH~y WINO WINO tLL ALL 

* WIND ENERGY ~OE• rJBOE- WIN~ ES MAN F MANUF DIS R DI R EriG ELEC E Ee ENG II JI 
UN~ F NO Rt POWER POWtR ·-.: - :;, RE RES EMG ENG 

10 8 
1oi~ ie1 9 96 9 9 9 • 9 

1of5 96 100. 100. 1 o. 100. 100. 100. 100. 100. 100. • 100. 
QUie I GOV•T PRINTING OFFICE-· 10 8 18 181 9 .·. 96 ' 9 9 9 9 

1~~: 
9£, . G 0 100. 100 • 100. 100. 100. 100. 100. . 100 • 100. 100. 100 • 

1. YES 8 7 15 +34 6 7~~ 8 4 8 7 
at 1 73 so. ee. 83. 4. 67. ·89, 44. 89, 78, . 76. 

2. 'NO 2 
13! 

3 44 3 
'-~~ 111 5 1 2 4 

2ij~ 20. 17. 24, 33, • 56. 11. 22. .16. 
e. DON'T KNOW 3 

2. 

10~? 
8 is ie1 9 - 96 ' 9 9 9 9 

10~5 96 100. 10 • 1 o. 100. 100. 100. 100. 100. 100. • 100 • 
Qll19A NAJIONAL TECHNiiA~ 10 8 · 18 181' 9 96 9 9 9 9 ,10~: '96 NF RMAT ON SERVICE-NI 100. 100. 100. 100;, 100. 100. 100. 100. 100. 100. 100. 

N ' 1. YES 8 6 
1t p5 3 42 5 5 7 5 

5i3 4~: 
' c:., 
co 80, 75, 4, 33, 44. 56, 56, 78, .56, • 

·2. NO 2 2 4 59 6 . 52 
33 3 4 2 4 412 49 20. 25. 22, 33, 67. 54. . 44. 22~ 44. • s1 • 

a. DON•T KNOW 7 2 1 2 4, ~. 11. 2. 

10 8 . is ~81 9 ' 96 
100~ 

9 9 9 
10~: 

96 
100. 100. 10 • 1 o. 100. 100. 100. 100. 100, 100. 

Qllun~R TECHNICAL INFORMATION 10 8 18 180 9 96 CJ 9 9 9 
10~5 96 • TIC 100 • 100. 100. 100i 100. 100. 100. 100. 100. 100. . 100. 

1. YES 2 2 4 . 72 3 . 20 · u! 2 3 3 
287 32 

20. 2s. 22, 40, 33;. :>.1. ·22. 33. 33, • 33. 

2. NO 1 5 6~~ ii? 6 -73 5 6 5 6 16 60 
10. 63, 67. 7f,. 56. 67, 56. 67, 64. 63. 

8, ClONIT ·KNOW 1 1 2 8 3 
333 1 1 82 4 

·10. 13. 11. 4, 3. . 11·. 11. • 4. 

i-3 
~ 
I 

-:i 
~ 
co 

Figure F-1. Wind Energy Data Tables (continued) 



T-Olf1 Ill 
(·OCTOBER, 19791 Ill 

USE OF SELECTED SOLAR INFORMATION SOURCES~ CONTiNUED (QUESTION ill N -WIND ALL NON• WINO ALL WINO A'LL ALL WIND TnTAL , WINO ENERGY I CONTINUED I UTIL SOLAR SOLAR EDUC EDUC, cEs C•tS CES SYST ~~~iR 
< 

II II REPS UTIL UTIL ~o . ,co STATE · OWNER ' > REPS REPS A EN1i A·GENT SPEC MNG 
9 35 8 9 63 9 1\5 

10~~ 9 27 100. 100 • 100. 100. 100. 100. 100. 100, 100. 
QU (81 GOV'T PRINTING CIFFlCE- 9 . ,35 -8 9 63 9 .45 18 9 27 GPO 100. 100. 100. 100. 100. 100. 1:00. 100. 100. 100. 

1. YES 7 27 6 7 1i~ 3 29 15 4 l' 78. 77. 75. -78. 33. ,6~ ~ 83. 44. 4 • 
2. NO 2 8 2 .2 12 5 ~i~ 3 5 st . 22. . 23. 25 • 22. · 19. 56 • 17. 56. 
a. DON'T KNOW 1 1 1 

2. 11. 2. 

9 35 8 9 63 
100~ 

lfS 18 9 27 ioo. 100. 1110 • 100. 100. Joo. 100. 100. 100. 
Q11(91 NATIONAL TtCHNJCAl 9 35 8 9 63 9 lf5 

10A! 
') 27 

t...) INFORMATIO~ SERVICE-NTIS :100. 100. 100. 100. 100. 100. J00 0 100. 100. 
~ 1. YES If 21 1 7 lt,O - 3 9 c+ 8 Q 

41f •. 60. 13~ 78. 63. 7. so. c+«t. 30. 
2. NO 5 4~~ 7 2 22 9 39 9 5 ,J! 56. as. 22. ·35. 100. 87. so. 56. 
a. DON'T KNOW 1 3 1 2. 1. 4. 

9 35 8 9 63 9 ~5 
10A~ 

9 S7 100. 100. 100. 100.- ·100. 100. LJI. 100 •.. · 10 • 
QUUO) TEC ... NICAL INFORMATION 9 35 8 9. 63 9 ~5 18 9 9 

CENTER - UC 100. 100 •. 100. 100.- 100. 100. lll. 100. 100. 100. 
1 o. YES 2 17 1 4 28 5 9 2 22. lf9. 13. 41f. lf4. l" so. 22. -· 
2. NO 7 

41! 
7 5 31 9 39 9 7 9 

78. ae. 56. 49. 100. .3 ... so. 78, 100, 
e. DON•·T KNOW 1 4 1 3, 6. 2. 

~ := 
I 

-:::i 
~ 
co 

. Figure F-1. Wind Energy Data Tables (~ont1n·ued) 



UI 
T•044 

Ill 
N 

(OCTOBER, 1979) -
USE OF SELEC1l'EO SOLAR INFORMATION SOURCES -·coNJtNUED (QUESTION 111 1fi, 

WIND WIND. TOTAL ~LL WINB ALL WIIJ~ SHAy WIND WIND fLL ALL 
WHJO ENERGY DOE• NDOE• WINO ES MAN F MANUF oIS R OIS R ENG ELEC E Ee ENG 

FUND FUND RES POWER POWER 
RES RES ENG ENG 

10 8 18 181 9 96 9 9 9 9 . 25 96 
too. 100. 100. 100. 100. too. 100. 100. 100. 100. 100. 100. 

Ql1~1l NATL SOLAR HEATING + 10 8 18 181 9 96 9 9 16 78 
C · L NG JNFO CTR 1 ilO • 100. 100. 100. 100. 100. 100. 100. 100. 100. 

1. YES 1 .. 5 53 2 . l+O . .. 8 .... 7 28 
10. . 50 • 28. 29 • 22. . 1+2. .. ... 89. . 36. 

2. NO 9 3 
6}~ 

120 7 54 4 1 8 47 
90. 38. 66. 78. 56. 1+4. ·11. so. 60 •. 

a. DON'T KNOW 1 1 8 2 1 
6! 

3 
13. 6. 4. 2. 11. 4. 

10~~ 
8 is is1 9 96 9 9 9 9. 

10~: 
96 

100. 10 • 1 o. 100. 100. 100. 100. 100. 100 • 100. 
N Ql~aHRs REGIONAL SOLAR ENERGY 

10A~ 
8 

10A~ is1 9 96 9 9 9 9 
1off5 96 ~ - 100. 1 o. 100. 100. 100. 100. 100. 100. .. 100. 

1. YES 2 4 6 41 3 34 3 3 . 5 3 .. 12 26 
20. so. 33. 23. 33. 35. 33 •. 33. 56. 33. . 27 • 

2. NO 8 4 
6;! p3 6 62 65 4 3 6 412 66 eo. 50. 3. . 67. 65. 5 • 41f. 33. 67. . 69. 

e .• OON•T KNOW 7. 1 2 1 41 4 ... 11 • 22. 11. . 4 • 

Figuire F-1. Wind Energy Data Tables (continued) 



UI 
T-044, Ill 

(OCTOBER, 1979·1 N -SOURCES .;, CONTINUED ·(QUESTION USE OF SELECTED SOLAR I,'JFORMATION 111 1fl, 
ttIND ALL 'JON- WIND ALL WIND ALL ALL WIND TOTAL 

'~IND ENERG'Y •l CONTINUED I TIL SOLAR SOLAR EDUC EDUC cEs CES CES SYST SH~C . 
REPS UTIL IJTiL ~o co s111TE OWNER OW ER. 

REPS ''Us A ENT AGENT PEC MNGR 

9 35 e 9 63 9 45 18 9 27 
100. 100. ·11.00 • 100. 100. 100. . 100. 100. 100. 100. 

Q11i111 NATL SOLAR HEATING + 9 35 8 9 63 9 45 18 9 27 
COL NG INFO CTR 100. 100. Luo. 100. 100. 100. 100. 1no. 100. 100. 

1. YES 2 13 1 4 29 13 9 3 10 
22. 37. ::.3. '+'+ .. 46. 29. so. 33, 37. 

2. NO 7 sl~ 7 5 34 8 30 8 6 sl~ 78. ea. 56. 54. 89. 67. 44. 67. 

a. DON'T KNOW '+ 1 2 1 3 
11. 11. ... . 6. 11. 

9 
108; 

8 9 63 9 45 1ob! 9 
10~! 100. II.DO• 1~0. 100. 100. 100. 100. 

I:.:> A11<121 REGIONAL SOLAR ENERGY ,,:,. CENTERS 
·9 35 8 .9 63 9 45 18 9 27 

I:.:> 100. 100. lso. 100. 100. 100. 100. 10!1. 100. 100. 

1. YES 3 
3h! 

5 27 3 9 4 
33. 

5 6 
56. '+3. 33. 20. 22. 56, 22. 

2. NO 6 68! 8 4 34 6 32 p 4 20 
E,7. 100. 44. 54. 67. 71. 7 • '+'+. 7'+. 

a. DON•T KNOW 2 2 4 
6. 

1 1 
. 3. 9. 6. '+. 

Figure F-1. Wind Energy Data Tables (continued;, 



T•046 UI (OCTOBER, 1979) Ill USE OF SELECTED SOLAR INFORMATION SOURCES.~ CONTiNUED (QUESTION 11) N 
TOTAL AL~ WIND SHAC WIND WIND ALL -WINO WIND. WINO M!~bF AL~ 11 WIND ENERGY OOE- NOOE- WIND RE MANUF QISTR oISTR ENG ELEC ELEc EN II.II FUN~ FUN~ RES POWER POWER RE RE tNG ENG ~=~ 

10A~ 
8 . A8 181 . 9 .. 96 . 9 9 9 9 

10~: 
96 100. 10 • 100. 100. 100. 100. 100 •. 100. 100. 100. 

QU C 13> US DEPT, OF ENERGY 10 8 18 181 9 96 9 9 9 9 25 . 96 100. 100. 100. 100, 100. 100. 100. 100. 100, 100, 100. 100. 
1, YES ·io 5 15 Ai! . 6 .71 7 6 B 8 

6A: 
60 10 • 63. 83. . 67. ·74 • 78 • 67, 89. 89. 63. 

2. NO 3 3 36 3 -~4 222 2 1 1 
369 34 38. 17. 20. 33 •. 2 • . 22. 11. 11. •. 35. 

e. OON·•T KNOW 1 1 1 41 2 1. 1. 11. . 2. 

Q11(14) RADIO/TV 80 51 9 9 17 1-00. 100. 100. 100. 100. 
1. YES 22 21 5 5 10 28, 41,. 56. 56, 59. t.:> 

,I:>,, 2, NO 57 30 4 4 7 c,:, 71, 59, 44, 44·. 41. 
8, DON'T KNOW 1 

1,. 

QlAl~~iAPfh~IOoitA(s; 10 8 18 109 8 86 9 9 16 51 100, 100. 100. 100, 100. 100. 100. 100. 100. 100. 
1, YES 10 8 18 ~83 8 

99: 
9 9 

1oi6 9a? 100. 100. 100. • 100 • 100. 100. . 
2, NO 6 3 1 6. 3. 2. 
a. DON'T KNOW 

Ql~(~!A ~RiVATE ~OLA~/ 
10A~ 

8 
~ob~ ABl 9 96 9 9 9 9 

1og5 96 N ONE TAL O G. 100. 1 o, 100. 100. 100. 100. 100. 1no. . 100. 
1. YES 6 4 10 96 6 62 1 1 6 3 12 39 60, so. 56, 53. 67. 65. 18. 10. 67. 33. 48. 41. 
2. NO 4 4 8 82 3 31 2 2 3 6 13 56 >-3 40. 50, 44·. 45. 33. 32. 22. 22~ 33, · · 61, 52. 5a. ~ 

I 8, DON'T KFJOW 3 3 1 -.::i 
2. 3. 1. ,I:>,, 

co 

Figure F-1. Wind Energy Data Tables {continued) 



T-046 UI (OCTOBER, 1979) Ill 
USE. ,oF SELECTED SOUIR INFORMf>TION ioURcEi - CONTINUED (QLESTION 11) N 

WINc WIND TOTAL -WINO A:..L NON- WINO ALL ALL ALL ,..= .... WINO ENERGY CCONTINUEDJ UTIL SO.AR SOLII.R EDUC EDUC cEs :CES cEs SYST SH~C 'fl' REPS UTIL UTIL 60 co STtTE OWNER 0~ ER Rt:>S REPS A El\ T .AGENT SEC M I.R 

9 :5S a 9 63 9 45, 
1oi? 9 27 100. 10). 100. 1DO. 100. 100 •. 100. 100. 100. 

Q11 (13) US OEPTo OF El'JERGY 9 35 a 9 63 9 45. 18 9 27 100. 10), 100, 100. 100. 100 •. 100. 100. 100. 100. 
1. YES 7 .H 2 7 53 1 23 

8;~ 3 9 78. 7r, 25, 78. 8~. 11. 51. 33. 33. 
2. NO 2 8 6 2 10 6 20 ?. 6 16 22. 2.5. 75. 22. 16. 67. ~4. 11. 67. !59. 
e. oor1 •T KNOW 2 2 2 22. 4. 7. 

QUC14> RADIO/TV 9 62 9' 45 
1oi! 9 27 100. 100. 100. 1)0. 100. 100. 

1. YES 6 33 1 19 p- 3 8 67. 53. 11. ...2. 6 I 33. 30. 
~ 2. NO 3 4~~ 7 . ls 7 ~ 33. 78. 5 • 39. 6 1A~ .,::.. 67. 

8. DON'T KNOW 1 1 1 
2. 11. 2. 

Qlif~S~ PERIODICALS/ 9 :i4 8 9 63 9 45 
1ob? 9 27 S APERS Loo. 100. 100. 100. 100. 100. LIIO • 100. 100. 

1. YES 9 :i2 8 9 61 8 39 18 
9 25 :Loo. 91:.. 100, 100. 97. 89. !7. 100. 

100. 93. 
2. NO 2 2 u! 6 2 6, 3. !.3. 1. a; OONtT KNOW 

Q11C16) PRIVATE SOLAR/ 
::oo~ :!5 e 9 63 9 45 18 

27 ENVIRONMENTAL ORG •. 10c. 100. 100. 100. 100. :oo. 100. 9 
100, ioo. 

1, YES 3 20 3 8 42 1 16 7 
33, 51. 38. 89. 67. 11. !·6. 39. 3 13 

33. 48. 
2, NO 6 +3 5 . 1 21 fl 27 ·P i-3 

67. 3 • 63. 11. 33. 89. E,0 • 6 • 6 5~~ ~ 67, I B, DON•T ICNOW :2 2 ...:i 
Eio 4. ~ 

co 

Figure F-1. Wind Energy Data Tables (continued) 



T-047 UI (OCTOBER, 1979) Ill 
USE OF SEL:'.:CTED SOLAR INFORMATION SOURCES~ cONTtNUED (f.lUESTION 11) N 

WIND WIND. TfAL ALL WIND ALL WIND SHflC WIND ·w1No ALL /ILL -WING ENERGY DOE- NBOE- WNO RES IVIANUF MANUF oISTR oISTR ENG ELEC ELEc ENG 11 FUND F Ng RES P.OWER POWER ii.II 

RES RE ENG ENG " - , 

10 8 18 ie1 9 96 9 .9 9 9 
_1ofi: 

96 
100. 100. 100 •. 1 o. 100. 100. 100. 100. 100. lno. 100. 

cnUHhssTATE EINERGY OR sOLAR 10 8 
10A~ 

181 9 96 9 9 9 9 
1oti5 96 

- 100. 100. 100. 100. . 100 • 100. 10') • 100 • 100. . 100 • 

1. YES ~ 5 
sl~ 

86 4 56 5 6 5 4 13 54 
so: -63. 48. 44 • . sa. 56. 67. 56. 44 • 52. 56. 

2. NO 5 . 3 8 94 !5 40 . 3 3 4 5 4~1 40 so. 38. 44. s2. 56. 42. 33. 33. 44. 56. . 42 • 

8. ·ooN •T KNOW 1 1 41 2 
1. 11. . 2 • 

Q 1l~lU OTHER STATEl 
10~~ 

8 
10~~ 1~6~ 

9 96 9 9 9 9 
1~8: 

96 
GOV'T• SOURC 100 •. 100. 100. 100. 100. 100. 100. 100. 

1. YES 1 2 3 49 6 'JO 5 . ·~ 4 4 
207 38~ 10. 2s. 17. 2a. 67. 42. 56. 44. 44. 44. . 

~ 2. NO 9 5 
1t Fa 3 54 3 5 5 5 1!? 66 

~ 90. 63. 2. 33. !i6. 33. 56. ·56. 56. 69. C.11 

a. DON'T KNOW 1 1 1 2 . 1 1 
13. 6. 1. 2. 11. 1. 

Q11(191 INTL SOLAR ENERGY 10 8 18 1e1· 9 96 9 9 9 9 
1oti5 96 

SOCIETY-ISES 100. 100. 100. 100. 100. 100. 100. 100 • 100. 100 • . . 100 •. 

1. YES 5 
38: 

8 87 3 IJ8 
676 6 7 3 

369 3~~ so,. 44. 48. 33. so. . 67. 1a. 33. . 
2. NO 5 5 sl~ 92 6 

4i~ 111 2 2 6 6l6 60 so. 63. 51. 67. . 22. 22. 67. . 63 • 
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1. 1. 22. 11. 

Q111201 JOLAR· EN~RGY 10 8 18 181 9 96 9 9 9 9 
10~5 96 

lNDUSTR ES Asso .-sEI~ 100. 100. 100. ~oo. 100. -100 • 100. 100. 100. 100. • 100. 

1• YES 2 2 4 60 2 45 2 5 4 2 ·7 · 21 
20 •. 2s. 22. 33. 22 • 47. 22. 56. '+c+. ~2. . 28 • 22. 

2. NO 8 5 13 118 6 49 6 4 5 7 18 73 
~ so. 63. 72. 65. 67. 51. 67. 1+4. 56. 10. 72. 76. 

a. DON'T KNOW 1 1 3 1 2 u! 2 I 
~ 

13. 6. 2. 11. 2. 2. .,:.. 
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Figure F-1. Wind Energy Data Tables (continued) 
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A~~N-
co STATE MNG ~~I"' 

REPS REPS .!.!:ENT SPEC 
9 35 8 ·9 63 9 45 

1oi? 
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OFFICES 100. 100. 100. 100. 100. 100. :co. 100. 1110. 100. 

1. YES 6 25 5 5 lf8 4 26 15 5 12 
67. 71. 63. 56. 76. lf4. !:8. 83. 56, 44, 

2. l\!O 3 10 3 4 
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5 19 3 .. 15 
33. 2-CJ. -38. -lf4 0 56. 112 0 17. 44, 56_. 

8. DON'T KNOW 

QU (181 OTHER STATEf 9 35 8 9 63 9 45 
1oi? 

9 27 
LOCAL GOV'To S0URC 100. 100. 100. 100. 100. 100. :.eo. 100. 100, 

1, YES 2 3~: 6 -j2 4 19 4 3 8 
N 22, 67. 5 • lf4. L2o ·22. 33, 30, 
,,:,. 

2, NO 7 21 8 3 31 5 25 1A~ 6 1b~ C7) 

78, 60. 100. 33. 49 0 56. 56. 67, 
8, DON'T KNOW 1 - 1 

3. - 2. 

QUl191 INTI. SOLAR ENERGY 9 35 e 9 63 9 45 18 9 27 SOCIETy-Ist:S 100. 100. 100. 100. 100. ]I oo. 100. 100. 100, 100. 
1. YES 1 \3 5 39 2 5 5 8 

11. 3,. 56. 62. 4. 28. 56, 30. 
2. NO 7 sl~ e 4 24 9 43 1;: 4 17 78. 100. 44. 38. 100. 96. 44, 63. 
8, DON'T KNOW 1 3 -' 2 11. ,. 7, 

Q1J120i SO~AR ENERGJ 9 35 8 9 63 9 45 
1ob? . - 9 n NOU TRIE ASSOC,• EIA 100. 100, 100, 100. 100. 100 0 100 0 100, too, 

1, YES 1 13 1 5 21 2 2 3 6 11. 3"1. 13, 56. 33. ... 11. 33, 22, 
2. NO 7 s!~ 7 .. ~2 9 42 15 6 20 ~ 78. ea. 4r+, 67. 100. ,3. 83. 67, 74, I 
a. DON'T KNOW 1 .. 2; 1 ...::i 

11. 11, - 6. 1 ~ ... co 

Figure F-1. Wind Energy Data Tables (continuedt 
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100. 

8 
100. 

1. YES 10 . '+ 
100. 50. 

2. ~~ 3 
38. 

8. DON'T KNOW 1 
13. 
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22 
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(USDA or Stat2 Dept. of Agri.) 

2. NO 

a. IJON•T KNOW 

TOTAL WIND wirJo 
WIND MANUF oISTR 

RES 

18 9 
100. 100. 

9 
100. 

18 
100. 

9 
100. 

9 
100. 

ii~ 8 
89. 

8 
89. 

3 . 1 111 17. 11. . 
1 

6. 

Figure F-1. Wind Energy Data Tables (continued) 
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WINO ALL 
UTIL SOLAR 
REPS UTIL 

REP.S 
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100. 
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9 
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9 16 
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6. 
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100. 

9 
100. 

6 
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3 
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T•Olf8 
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CO CO STATE 
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·3 
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9 
100. 

9 lfS 18 
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'/ 1 6! 11: 2. 
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Figure F-1. Wind Energy.Data Tables (continued) 
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YE11RS rn CURRENT PROFfSSION C QUESTION 02.B I 
lo'INO wrrJo TOTAL ftll WINB 11LL WIN9 SHAT WINO WINO ell ALL WINn ENERGY C-OE- NBOE- WINO ES MAN F MANUF oIS R oIS ~ El~G ELEC E Ee ENG 
FUND F tJO RES POWER POWER 

RES RES ENG El~G 

10 8 16 181 9 96 9 9 9 9 25 . 96 ioo. 100 • · 100. 100• 100• 100. 100. 100. 100. 1no. 100. loo. 
1. 0-2 YEARS 10 3 9 11! 1 1 1 41 .. 

6. 33. 9. 11. 11. 11. . Ii • 

2, 3-5 YEARS 1 1 35 2~~ 
... .. l 1 5 l;~ 10. 6, 19, 44. 44. 11. 11. 20. 

3. 6-10 YEARS 3 3 6 33 3 21 2 2 3· 
24~ 2~: 30. 38. 33, 18, 33, :>2. 22. 22. 33, 

4, OVER 10 6 5 11 i9: 3 44 4 2 5 4 
4a~ 

56 
60, '63, 61. 33, 46. 44, 22. 56, 44, 58. 

DON'T KNOW/NA 1 1 
t-,:> 4, 1. 
,I:>, 
cc: . 

Figure F-1. Wind Energy Data Tables (continued) 
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9 35 8 9 63 9 qs ·lob~ 100 •· !I.OD• 100. 100. 100. 100. 100. 

1. 0-2 TEARS 1 3 
2. 1. 

2 9 2 8 2 9 3 
22. 26. 22. 13. 22. 20. 17. 

2. 3-5 TEARS 

5 .. 1 13 1 3 .. 
1q. so. 11. 21. 11. 7. 2? •· 

3.· 6-10 YEARS 

7 21 .. 6 q1 6 30 11 
78. 60. so. 67. 65. 67. 67. 61. 

.... O',ER 10 

~ DON'i KNQN/NA (J1 
C 

Figure F-1. Wind E1nerg~ Data Tables (continued) 
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R£S RES 

10 6 18 181 9 96 
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8 7 8!: eo. 88. 

2 1 3 :20. 13. 17. 

p6 s. 
4 

2. 

'+O 
22. 

1 
1. 

5 62 
56. 65.; 

3'+ 
35. 

w1No 
DISTR SHAT DIS R 

9 9 
100. 100. 

6 6 
. 67. 67. 

Figure F-1. Wind Energy Data Tables (continued)· 
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F"'agure F-1. Wind Energy Data Tables (continued) 
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YES 

NO 

DON'T KNOW/NO ANSWER 
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YES 

NO 
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SPECIFIED TYPES OF WINO ENERGY SYSTEM USED (QUESTION 61 

Figure F-1. Wind Energy Data Tables (continued) 
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Figure F-1-. Wind Eniergy Data Tables (concluded) 
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