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FOREWORD

This document reports the results of a series of studies of users of biomass
energy system information. It identifies specific biomass 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 Informatlon Data Bank (SEIDB).

This study was performed under Contract No. EG-77 C-01-4042, FY 1980
Task Number 8420. 1. : 4 4

' Paul Notérl, Chief
Information Outreach and stsemmatlon
Branch

Approved for
SOLAR ENERGY RESEARCH INSTITUTE

WKM

"Herbert B. Landau, Manager
Information Syatema Division
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BIOMASS ENERGY SYSTEMS
INFORMATION USER STUDY
MANAGEMENT SUMMARY

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

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

e the ways to get information to that group.

This biomass 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 one known to investigate all of the following technological
areas:

Photovoltaies

Passive Solar Heating and Cooling

Active Solar Heating and Cooling

Biomass Energy
" Solar Thermal Electric Power

Industrial and Agricultural Process Heat

Wind Energy

Ocean Energy

Solar Energy Storage

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

The data from this study will be used along with other data to determine what new
. information products and services the Solar Energy Research Institute, (SERI) the Solar
Energy Information Data Bank (SEIDB) Network, and the entire solar information out-
reach community should be preparing for and dlsemmatmg to the solar community.

vii



S=RJA @ TR-Tae

STUDY CHARACTERISTICS

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. of
Detroit, Michigan—under subcontract to SERI—conducted telephone interviews with 86
distincet 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-ended 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
telephone interviews, it was surprising that only about 3% of the respondents terminated
an interview or refused to be interviewed. This finding supported the interviewers'
statements that the respondents were very interested in telling what they were doing in
solar energy, in obtaining solar information, and in specifying what solar information
would prove the most valuable.

SAMPLE SIZE

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

BIOMASS ENERGY GROUPS STUDIED

The results of an earlier study identified the groups of information users constituting the
biomass energy community [1] and determined the priority (to accelerate commercializa-
tion 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 who were professionally
involved with biomass energy. When the phone interviews were conducted, an elaborate
sereening process was used to guarantee that the potential respondent was truly involved
in biomass energy. Respondents in the following 12 groups were queried about their need
for information on biomass energy technologies:

o Federally Funded Researchers involved in the Production and Collection (P&C) of
biomass energy feedstocks, '
Nonfederally Funded Biomass P&C Researchers,

Federally Funded Researchers involved in the Conversion of biomass feedstock to
energy,

Nonfederally Funded Biomass Conversion Researchers,

Representatives of Manufacturers of agricultural or forest Biomass Production
and Collection Equipment,

viii
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Representatives of Manufacturers of Biomass Conversion Eqdipment,
Representatives of State Forestry Offices who are interested in biomass energy,
Private Foresters who have been involved with biomass energy,

Forest Products Engineers and Consultants interested in biomass energy,
Educators teaching college-level courses in biomass energy,

Cooperative Extension Service (CES) County Agents who will be needing
information on biomass energy, and »

e Biomass Energy System Managers.

Several of the groups discussed in another repoft from this study [2] also indicated an
interest in information on biomass energy (see Section 2.2.4).

RESULTS

In most cases the results from Federally Funded P&C Researchers and Nonfederally

Funded P&C Researchers were similar. Thus, in the following tables the data for both

groups of Biomass P&C Researchers have been combined. Similarly, results for both the

Federally Funded and the Nonfederally Funded groups of Biomass Convers1on
Researchers have been combined.

Usefulness of General Types of Information

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

The state of the art;

Installation/operation costs;

Cost/performance;

Tax credits, grants, and incentives;

Information sources; and

Technical descriptions of systems.

Most notable, however, was the occasional wide range of rankings the groups gave to the
information items. For example, even for some of these generally high-ranked items,
there were several groups who ranked the item 10th or worse. Similarly for the generally
low-ranked items, there were often several groups ranking the item 5th or better. This
underlines the need to design most information products on a group-by-group basis.

Usefulness of Specific Information Products

The 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

ix



Table S-1. COMPARATIVE USEF/JLNESS OF GERERAL TYPES OF INFORMATION ON BIOMASS ENERGY

Eiomass:

Biomass

Bltl;?lfalss B'-I(;orrtlilss P& C Conv. Biomass Biomass Bl::;::;ts . Blgl;gss Biomass
G o _ Manufac- Menufae- State State m i Biomass System
eneral Information P & C Re- Canv. Re- “Turer ~urer Foresters Foresters Era.du-ts Educa- . County Managers
Types searchers searchers . Reps Reps Engiaeers tors Agents .
Ranking® Ranking Eanking Ranking Ranking Ranking Rarking Ranking Ranking Ranking
State of the Art in Biomass

Research 3 2 3 2 1 4 8 2 13 7
Biomass Researeh in Progress 2 4 6 10 1 14 11 3 8 7
Biomass Systems Installation/

Operation Costs 8 1 6 8 5 2 2 3 1 1
Biomass Systems Cost/

Performance - 6 2 8 H) 8 1 1 6 3 3
Local Building Codes,

Regulations 19 20 10 6 8 19 0 10 17 12
Climatological Data 10 16 14 17 13 7 i3 1 3 19
Marketing Statistics and

Sales Projections for

Biomass Systems 19 16 14 12 14 NA 21 19 NA 15
Biomass Systems Marketing

("How To Market") Nab NA 21 15 NA NA 9 20 NA NA

.Educational Institutions Offering '

Biomass-Rela-ed Courses 15 19 14 20 14 10 =1 12 8 15
Standards, Spec.fications, or

Certification for Biomass

Systems 18 13 13 3 14 17 4 14. 12 7
Institutional, Social, Envi-

ronmental, or Legal Aspects

of Biomass Applications 6 10 18 15 5 15 T 6 15 12
Expected Developments in

Biomass ("Next 10 Years") 4 7 3 10 3 3 & 12 10 7
International Biomass Energy

Markets, Research, Programs,.

Industry 17 16 20 21 20 17 '3 21 NA NA
Tax Credits, Grants, Incentives 12 11 3 1 5 4 8 16 3 1
Coming Events in Biomass 11 11 10 17 19 16 19 16 17 18
Biomass Information Sources 1 8 1 12 8 7 4 5 1 5
Technical Experts on Biomass

Systems 4 4 14 12 3 7 13 10 15 7
Local Biomass Infrastructure® 15 14 19 3 8 10 13 16 7 17
Technical Descriptions of

. Biomass Systems 8 4 . 1 7 12 4 2 6 10 4
Nontechnical D=scriptions of :

Biomass Systems 13 14 10 17 18 12 13 14 3 S
Biomass Systems Desig‘nd 14 9 9 9 17 13 6 9 14 14
Sample Size 17 19 g 9 9 9 8 9 9 7

8The Ranking was based upon as<ing respondents how useful each izem would be to them (see text of mein report). If items ware tied, they were all given the highest possible

rank.

PN A" means tre question was not acked of <his particular set of respondents.

€Local lenders, insurers, builders, enzineers, installers, distributors, or manufacturers of biomass energy systems.

dThis item was derived by combining the results from four distinct juestioas related to systems design (see Question 8a; items 4, 3, 10, and 11 in Appendix D).
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Table 8-2. VALUE ASSESSMENT OF SPECIFIC BIOMASS ENERGY INPORMA'HON PRODUCTS

Biomass Biomass — Lo :
Total Total R Biomass Biomass Biomass All
. Biomass Biomass Mp & C Conv. Biomass Biomass Forest =~ biomass . CES  System Biomass
anufac- Manufac- State Private Educa-
Specific Information P& ChRes— Conv.hF.e- turer turer Foresters Foresters g rqducts tors Coung Man- I:jes;;o 5
Products searcher: sea'arc ers Reps Reps ngineers Agen agers ents
Percent? Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent_b
Bibliography of General
Readings on Biomass .
Systems 47 26 33 25 56 11 38 78 44 14 38
Calendar of Biomass Con-
ferences and Programs 35 32 56 11 22 11 25 44 22 0 28
Biomass System Diagrams
or Schematics 47 <53 78 56 44 . 67 63 78 56 43 57
Biomass System Design/ : .
Installation Handbooks, )
Reference Tables 35 47 44 67 38 33 75 67 56 43 49
Manual Analytical Tools for :
Biomass System Design 29 63 44 67 i3 22 88 44 22 29 45
Computer Analytical Tools )
{Models) for Biomass .
System Design 35 32 33 33 0 22 38 44 0 0 26
Lists of Local Biomass :
Experts® 35 26 22 56 56 33 38 44 67 29 39
Lists of Biomass Technical
Experts 7 58 41 44 a9 33 38 56 22 57 x4
Technical Descriptions of
Biomass Systems 53 68 78 67 . 50 44 88 67 33 57 xd
Nontechnical Descriptions :
of Bicmass Systems 35 16 44 11 38 33 38 33 67 43 xd
List of Biomass Information
Sources 82 58 78 44 67 33 75 67 67 43 xd
Sample Size 17 19 9 9 9 9 8. 9 9 7 105

@percent is the percentage of respondents rating the item as "essential” or "very useful" (as opposed to "somewhat useful” or "not at all useful®).

bAlthough a percentage is given for All Biomass Respondents, it may not be indicative of the percentage of the whole biomass 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 population).

CLocal lenders, insurers, builders, engineers, installers, manufacturers, or distributors.for biomass systems.

dwxn indicates no overell percentage was calculated. For these items it may be necessary to develop different products/services for each group if their information

needs are to be fully met.
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of these products could be targeted for large segments of the biomass energy community
rather than for specific groups. Probably the most interesting results were:

e The relative lack of interest in calendars of events and in computer models for
biomass system design;

e The much greater usefulness of manual analytical tools than of computer models
for biomass system design;

_ @ The high level of interest in biomass system diagrams or schematies, in design or
installation handbooks or reference tables, in technical descriptions, and in
information sources.

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 noled Lhul a coluiin is given
for all biomass respondents; these summary figures are indicators (not estimates) of the
familiarity of the entire biomass 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 be reached
before making the decision of which information channels are to be used. One can not
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 biomass energy ecommunity.

The information sources most familiar to the biomass groups studied were:

Periodicals, neWspapers, or magazines;
Workshops, conferences, or training sessions;
Government Printing Office (GPO);

U.S. Department of Agriculture (USDA); and
An organizational or local libraryv.

Technical Areas of Interest

Table S-4 lists the proportion of each group interested in information on different
biomass energy areas. The major results were:

e Highest levels of interest in commerical or industrial burning of biomass, and

o Minimal differences in levels of interest between areas for all biomass respdn-
dents as a whole,

Advanced Information 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 year. The following results were observed:

e Biomass respondents in general were not very accustomed to using these tech-
niques,

e Biomass Manufacturers, Private Foresters, and County Agents were the least
likely of Biomass respondents to use these methods, and

xii



Table $-3. SOURCES USED TO OBTAIN SOLAR INFORMATION (Percent)?

Biomass ‘Biomass . . .
al T . . ass : Bil

X B?::: ass Bi o‘:rt:a]ss P& C Conv. Biomass quma;s B;g:;st Biomass gr;sas %lyc:r:: BioAnI\.lass
Information Sources Manufac- Manufac- Staze Private . Educa- .
; P& CRe- Conv.Re- turer turer Foresters Foresters Products - tors County Man- Respog—

searchers searchers R b Engineers Agents agers dents
eps Reps
* Public Media
Radio or TV NA® NA . 78 .22 89 NA 50 58 56 43 (579
Periodicals, news- .
papers, or magazines NA NA 100 78 100 100 . 100 89 89 100 (94)
Private Solar-Involved Orgs. )

Private solar energy or

environmental orgs. 65 53 11 67 56 33 38 89 44 71 §3
International Solar Energy

Society (ISES) (including 35 1 22 22 0 11 13 67 11 L 21

publications)
Solar Energy Industries Assn.
(SEIA) (including
publications) 12 11 11 11 (1] [13 25 - 33 0 29 12
Contacts With Professlonals
Solar installer, builder,

designer, or manufacturer 53 42 33 56 67 22 75 100 56 86 56
Workshops, conferences, or )

training sessions 71 74 56 44 78 44 50 89 67 86 67 |

Information Services
Respondent's organizational

library or local library 88 83 $6 56 78 22 25 89 33 29 62
Commercial data base 29 32 11 22 11 11 13 13 11 14 19
Smithsonian Science Infor-

mation Exchange 29 16 NA NA 11 NA NA 22 NA | 29 (21)
Pederal library or infor- :

mation center 65 53 33 22 56 56 25 $6 56 29 48
Gov't. Printing Office (GPO) 59 74 67 4 78 22 75 100 78 43 65
National Technical Infor- ¢

mation Service (NTIS) 47 68 33 22 22 11 “13 56 22 43 38
Technical Information

Center (TIC) 41 16 22 1l 22 0 25 56 22 29 25

Government Solar-Involved Orgs.
Directly from the U.S. Depart-

ment of Energy 59 63 56 44’ 100 22 50 67 78 43 59
National Solar Heating & -

Cooling Information Center 18 16 22 Il .0 1 38 7€ $6 29 26
Regional Solar Energy Centers 29 . 16 22 2 33 11 13 44 22 14 23
State energy or solar offices 41 42 22 44 78 33 S0 8¢ 78 29 S0

Other
Some other state or local gov't.

office or publication 29 33 22 56 89 78 50 56 67 29 48
Public utility company 53. $3 56 22 56 33 50 . 7€ |87 43 51
U.S. Dept. of Agriculture,

including CES & Forestry 76 58 44 44 89 78 38 89 100 14 65
Bio-Energy Council 65 79 11 11 33 11 63 22 11 29 40

Sample Size 17 19 9 9 9 9 8 9 9 7 105

8percent is the percentage of respondents wha used the source to obtain any solar information in the past few years.
Although a percentage is given for All Biomass Respondents, it may not be indicative of the percentage of the whole biomass 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 population).
ChNA" means the question was not asked of the particular set of respondents.
9 )" means the question was not asked of all of the groups in the particular set of respondents. For example, "(44)" means that 44 percert of those who were asked had

used that source. In no case were fewer than nine re.spondents asked.
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Table S~4. INTEREST IN INFORMATION ON BIOMASS ENERGY TOPICS

Biomass Biomass

Total Total : . Biomass | o. Biomass All
Biomass Biomass MP & C Conv, Riomass Biomass Forest Biomass CES Biomass
. P & C Re- Conv. Re- anufac- Manufae- State Private Products Educa- County Respop-
Topies searchers searchers ;mer turer l"oresters Foresters Engineers tors Agents  dents
eps Reps
Percent® Percent Percent Percent Percent Percent Percent Percent Percent Percent®
Growth or Collection of
Biomass Materials 88 47 56 67 83 14 63 78 44 66
Liguid L'u¢ls from Blomuw .
Malciials 7] 84 A7 a3 . 8 22 63 78 89 64
Qases from Biomass . -
Materials 53 1y 8 (1} 70 33 §1 1] L1 A9
Burnable Pellets, ete., from . :
Biomass s3 53 67 89 89 - 78 75 56 44 64
Residential Burning of .
: 47 . 37 44 67 89 33 50 100 67 56
Commercial or Industrial
Burning of Biomass 65 74 78 89 100 78 88 67 56 76
Sample Size . . 17 19 9 9 9 9 8 9 9 98

8percent is the percentage of respondents interested in the topic.

l’Al!hough a percentage is given for All Biomass Respondents, it may not be indicative of the percentage of the whole biomass 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 population).
The data for Biomass System Managers is not included in All Bi Respondents, as they were not asked this question.

. Table 5-5. ADVANCED INFORMATION ACQUISITION MERTHODS USED

Biomass Biomass : .
BTO'N Total P& C Conv. Biomass Biomass Blomass Biomass Biomass Al
iomass Biomass Manut Manuf S 7 Forest CES Biomass
. P & C Re- Conv. Re- anufgc- anufac- State Private . Educa- ol
Acgquisition turer . turer Foresters Foresters Products tors County  Respo
Methods searchers Searchers Reps Reps Engineers Agents  dents
Pcreent® Percent Pergent Percent Percent Percent Percent Percent Percent Percent’
Computer Terminal Access .
to Data Banks 59 32 11 11 22 11 /] 11 11 23
Microform (microfiche,
microfilm sheets or 41 33 11 11 33 11 25 56 22 29
rolls, COM, ete.)
Sample Size 17 19 .8 [ . 9 9 8 9 9 98

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

bfilUwugh a percentage is given for All Biomass Respondents, it may not be indicative of the percentage of the whole biomass 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 population).
The data for Biomass System Managers are not included in All Bi Respondents, as they were not asked this question.
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Nonuse of computer terminals by Forest Products Engineers was unusual. The
typical engineer interviewed in this study was more likely to have used computer
terminals than microforms.

Additional Findings

While none of the Biomass Conversion Researchers were working on projects
related to P&C, over half of the Biomass P&C Researchers were working on con-
version projects as well as P&C projects. All of the P&C Researchers held
advanced degrees (beyond bachelors); only 58% of the Conversion Researchers
held advanced degrees. P&C Researchers tended to have degrees in chemical or
biological fields, Conversion Researchers often had degrees in engineering. None
of the Biomass Researchers were teaching, which was quite unusual among the
researchers interviewed in this study.

Compared to the other researchers included in -this study, Total Biomass
Researchers were significantly more interested in lists of biomass technical
experts; lists of biomass information sources; and the institutional, social, envi-
ronmental, and legal aspects of biomass energy systems.

Conversion Researchers were more interested than P&C Researchers in informa-
tion on costs and systems design.

Nonfederally Funded Conversion Researchers made considerably less use of the
sources of available information than any of the other three groups of biomass
researchers.

Biomass P&C Equipment Manufacturer Representatives had distinetly different
information needs from Biomass Conversion Equipment Manufacturer
Representatives. The representatives of P&C Manufacturers were much more
conscious of their need for information, assigning the highest priority to lists of -
information sources; they were one of the few manufacturers groups in the entire
study interested in this item. Compared to other manufacturer representatives
they  were' also very interested in systems descriptions and systems des1g'n

information, : '

Neither Biomass P&C Equipment Manufacturer Representatives nor Biomass
Conversion Equipment Manufacturers Representatives made much use of the
information sources listed, including the U.S. Department of Agriculture and the
Bio-Energy Council. It appears that the best way to get information to these
groups may be directly, rather than through existing channels.

State Forestry Office Representatlves were familiar with a wide spectrum of
information sources. In contrast, Biomass Private Foresters had used very few
information sources.

Private Foresters had obtained almost no solar informationfhrough DOE-funded

_or solar-related sources.

Biomass CES County Agents were among the very few of the 86 groups studied
who were interested in nontechnical system descriptions.
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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 biomass energy technologies. These interviews, part of a larger study
covering nine different solar technologies, attempted to identify:

e the type of information each distinctive group of information users needed, and
e the best way of getting information to that group..

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

1.1 BACKGROUND

The rapid, widespread commercialization of solar energy will be necessary if the United
States is to meet the energy crises of the next 50 years. But the use of solar energy will
never reach meaningful levels without both the recognition that information transfer is
essential to commercialization and the deliberate development of systems for the trans-
fer of information. For example: scientists need the latest solar 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 information to make purchase decisions; the general public needs basic infor-
mation to weigh which public policies to support. :

In 1974 the Congress, noting the importance of information transfer and recognizing the
value to the solar community of an integrated, comprehensive data collection and infor-
mation dissemination system, called for the implementation of a Solar Energy Informa-
tion Data Bank (SEIDB). In The Solar Energy Research and Development Act (P.L. 93-
473) Congress stated that the SEIDB should be established "for the purpose of collecting,
reviewing, processing, and disseminating information and data . . . 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 efficient 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, ete.) to
serve the diverse requirements of the solar community.

1.2 SOLAR ENERGY INFORMATION DATA BANK PROGRAM PLANNING

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

1. Defining the community of solar information users,

2. Setting priorities as to which groups of 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 what 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 [1]. First, for
each solar technology, those members or potential members of the solar community who
will need solar information were identified; second, the relative importance of meeting
the near-term information needs of each group of information users was described. This
document provides guidelines to SEIDB planners as to who might be using the SEIDB and
whose near-term needs are the most important.

The results of the third and fourth tasks are described in the current set of 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 which asked homeowners what solar information
they needed, but this is the only known study to provide data on the solar information
that such groups as researchers, manufacturers, architects, engineers, installers, lawyers,
bankers, insurers, public interest groups, state energy offices, and agricultural extension
agents themselves say they want.

The data from this study will be used along with other data to determine what new -
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
community. These data will include (but not be limited to): contacts with SERI
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specialists; review of the Annual Operating Plans, Institutional Plans, and Program Plans
of DOE 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, ete.;
visits to headquarters of national associations of users; and feedback provided by users of
existing information products. Since information needs and priorities will eontinuously
change, these tasks will necessarily be ongoing.

1.3 REPORT CONTENTS

This biomass report is one of ten issued on the results of these studies of solar energy
information users. The full set of reports covers:
Photovolltaics

Passive Solar Heating and Cooling

Ac;cive Solar Heating and Cooling
Biomass Energy

Solar Tﬁermal Electric Power

Industrial and Agricultural Process Heat
Wind Energy

Ocean Energy

Solar Energy Storage

General Solar Energy

Section 2.0 of this report describes the type of study conducted and. the resulting con-
straints. The method used to select these groups is also deseribed in Section 2.0. Several
groups discussed in another report from this study also indicated an interest in informa-
tion on biomass energy. These groups are listed in Section 2.2.4. Sections 3.0 through
9.0 describe the results of studies of;:

e Federally Funded Researchers involved in the Production and Collection (P&C) of
biomass: energy feedstock,
Nonfederally Funded Biomass P&C Researchers,

e Federally Funded Researchers involved in the Conversion of biomass feedstock to
energy,

Nonfederally Funded Biomass Conversion Resgérchers,

Representatives of Manufacturers of agricultural or forest Biomass Production
and Collection Equipment, ‘

Representatives of Manufacturers of Biomass Conversion Equipment,
Representatives of State Forestry Offices,

Private Foresters who have been involved with biomass energy,

Forest Products Engineers and Consultants interested in biomass energy,
Educators teaching college-level courses in biomass energy,
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e Cooperative Extension Service County Agents who will be needing information on
biomass energy, and

e Biomass Energy System Managers.

These respondents were asked specifically about their needs for information on biomass
energy systems. In each of these sections describing study results, a standard presenta-
tion format has been used. '

The appendices contain a list of all 86 groups interviewed (including the technologies
other than biomass energy). They also contain a description of how the study was devel-
oped, a copy of the letter of introduction, sample questionnaires, a description of the
statistical tests used, and the data from the studies of the biomass 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 biomass energy community were selected 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

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. (MOR) of
Detroit, Michigan—under subcontract to the Solar Energy Research Institute (SERI)—con-
ducted telephone interviews with 86 distinet groups of solar information users. Approxi-
mately 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/appli-
cations, are listed in Appendix A. The results discussed in this report are from the 12 of
those 86 studies which dealt specifically with biomass energy.

Studies of 86 groups, each interested either in one of nine solar specific 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 adequate for planning purposes. It was possible to
determine which information was the most important to the respondents and what was
the best channel for disseminating that information. A variety of valid statistical tests
were performed, both to compare the priorities a group gave to different information
items and to compare the priorities different groups gave to the same item.

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

2.2 GROUPS 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 biomass energy community and to develop a -
conceptual framework within which selections ecould be made.
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2.2.1 Target Audiences, Classes, and Groups

An important information science concept in developing information products and
services 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
information-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
information users who have similar needs to common groupings. This allows development
of efficient, targeted information products to meet identified needs of specific users,
without inundating other members of the solar community with unneeded information.

In Solar Information User Priority Study [1] 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 forined a "target
audience.” For more precise definitions:

e 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
products. The purpose of defining distinet 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).

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

e A Target Audience is a set of information user classes which exhibit some
common distinguishing characteristies (e.g., Researchers). A single Target Audi-
ence should be addressable by one or more distinet 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 invalved in researching, developing, and
testing of new state-of-the-art technical developments in solar energy.

Applications Technologists - those involved in translating research results into
marketable equipment and services. This classification includes manufacture,
distribution, sales, design, installation, and mamtenance 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; lobbyists in that they can affect legislation; state energy offices in
that they can initiate demonstration projects; and The Environmental Protec-
tion 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 Dhave already
applied this type of solar energy technology in their operatlons or have a rea-
sonable 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 or con.

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

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 biomass energy. The problem was, thus, to select those groups
to be included as a part of this study. To determine which groups would be studied, each
group was evaluated with respect to the following selection criteria:

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

e relative priority of the group's short- or medium-range information needs, and |
availability of a sample frame for the group.

First, for many groups a structured telephone interview was not an appropriate method
for defining information needs. It was not practical to interview the U.S. Department of
Energy (DOE) or an organization like the Electric Power Research Institute, nor to
survey a group like Congressional committee staff which would be too busy to respond.
Rather than defining the information needs of these groups by telephone interviews, they
will be contacted directly in FY 1981.

Second, only those groups with a h1gh immediate or potential need for biomass energy
information were selected. Further, since fulfilling short-range information needs is
critical, it was decided that in most cases those people who were aiready involved with
biomass energy would be sampled. It was felt that these were the people who would be
primary users of the SEIDB over the next few years. These groups had been identified
earlier in the Solar Information User Priority Study [1].

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.)
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Table 2-i. BIOMASS 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 Science Fotinidation (NSF)
U.S. Department of Agriculture (USDA)
Environmental Protection Agency (EPA)
National Aeronautics and Space Administration (NASA)

1.3  Nonfederally Funded Researchers or Developers

Universities

Biomass Equipment Manufacturers or Potential
Manufacturers «

Trade Research Assoclatlons
Electric Power Research Institute (EPRI)
Gas Research Institute

Independent Research Organizations

Industrial Solar Users

2.0  Applications Technologists

2.1 Biomass-Related Manufacturers

Boiler Manufacturers

Woodstove and Prefabricated Fireplace Manufacturers

Incinerator Manufacturers

Biomass Conversion Equipment Manufacturers
Dewatering Equipment Manufacturers
Fermentation and Distillation Equipment Manufacturers
Anaerobic Digestor Manufacturers

Agricultural or Forestry Equipment Manufacturers

~Auto Manufacturers :

2.2 Blomass Facility or System Designers
System Designers/Engineers
Architectural/Engineering De51gn Firms
Mechanical Engineers
Chemical Engineers
Biochemical Engineers
Sanitary Engineers
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"Table 2-1. BIOMASS ENERGY SYSTEMS INFORMATION USERS (Continued)

2.3

2.4

2.5

2.6

2.7

2.8

Builders, Developers, or Contractors

Homebuilders
General Contractors

Architectural/Engineering Construction Firms

Mechanical Engineering Contractors
Construction Engineers

Biomass Systems Installers or Maintainers -

Woodstove Installers
Chimneysweeps
Stonemasons
Pipefitters
Carpenters

Plumbers

Sheet Metal Workers
Maintenance Workers
Construction Workers

Biomass Equipment or Product Distributors

-Technical Specialists for Utility; Government,
Commercial, or Industrial Organization Using a
Biomass System

Operation Managers
Plant Engineers
Planners

Producers or Collectors of Bio}nass Feedstock

Owners of Farms

Owners of Private Forests
Owners of Livestock Feedlots
Wood Products Industry

Pulp and Paper Industry

Food Processing Industry
Agricultural Engineers

" Foresters

Forest Managers
Silviculture Experts
Aquaculture Experts

Convertors or Vendors of Biomass Fuels or
By-products

Gasoline Stations

Municipal Waste and Refuse Departments
Petrochemical Industry

Alcohol Production Industry

Producers of Gaseous Fuels

Chemical Industry

Ammonia Producing Industry

Animal Feed Producers .
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Table 2-1. BIOMASS ENERGY SYSTEMS INFORMATION USERS (Continued)

3.0

Biochemists _ .
Agricultural Engineers ' N

Facilitators

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

3.2 Local Govemm ent Organizations
- County Government Officials
Local Government Officials
Municipal Planners
Municipal Waste or Sewage Departments
Tax Assessors and Officials

3.3 Government Solar-Active Orgamzatlons
DOE—Conservation and Solar Energy (C&SE)
DOE—Energy Information Administration (EIA)
DOE—Energy Research (ER)

DOE—Regional Solar Energy Centers (RSECs)

DOE—Regional Energy Offices

DOE—Energy Extension Service

National Center for Appropriate ‘I'echnology (NCAT)

U.S. Department of Agriculture (USDA)—Cooperative
Extension Service (CES) -

USDA—Forest Products Lab

USDA—Other

International Energy Agency

State Governors' Offices

State Energy Offices

State Solar Energy Offices

Statc Agricultural Offices

State Forestry Offices

Municipal Energy Offices

3.4 Government Solar-Concerned Organizations
General Servieces Administration (GSA)
Department of Defense (DOD)
Small Business Administrative (SBA)
USDA-Rural Electrification Admlmstratlon (REA)
Internal Revenue Service (IRS)
Council on Environmental Quality (CEQ)
Bureau of Alecohol, Tobacco, and Firearms
U.S. Department of Transportation (DOT)
U.S. Department of Interior (DOI)—Bureau of Land
Management (BLM)
General Accounting Office (GAO)

10
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Table 2-1. BIOMASS ENERGY SYSTEMS INFORMATION USERS (Continued)

3.5 Nongovernment Solar-Active Organizations
Solar Trade Associations
Solar Professional Societies
Solar Public Interest Groups
The Alternate Energy Institute
Wood Energy Institute
Bio-Energy Council
Complete Tree Institute, U. of Maine
National Gasohol Commission
Biomass Energy Institute, Inc.
New England Solar Energy Congress
Solar Lobbyists

3.6 Nongovernment Solar-Concerned Organizations
Public Interest Organizations
Environmental Organizations
Future Farmers of America
Chambers of Commerce
Nonsolar Professional Societies
National Solid Waste Management Association
Ameriean Chemical Society
Nonsolar Trade Associations
Forest Industrial Council
National Cattlemen's Association
American Pulpwood Association
American Paper Institute
Farmer Co-ops ‘
American Farm Bureau Federation
-Farmer's Education and
Cooperative Union of America
Home Improvement Associations

3.7 'Regulatory, Codes, or Standards Community
EPA"
Occupational Safety and Ilealth Administration (OSIIA)
American National Standards Institute (ANSI) '
American Society of Mechanical Engineers (ASME)
Federal Drug Administration (FDA)
Better Business Bureaus
Building Inspectors

3.8 Utility Community
C Municipally Owned Gas and Electric Utilities
LElectric Power Companies
Gas Utilities
National Association of ‘
Regulatory Utility Commissioners
State Utility Commissions

11
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Table 2-1. BIOMASS ENERGY SYSTEMS INFORMATION USERS (Continued)

3.9

3.10

3.11

3.12

3.13

3.14

3.15

Utility Trade Associations
Federal Power Marketing Agencies
DOE—Bonneville Power Administration (BPA)
Tennessee Valley Authority (TVA) -

Financial Community
Bankers
Venture Capital Brokers .
Government Loan Agencies
USDA—Farmer's Home Admlmstratlon (FHA)
USDA—Commodity Credit Corporation (CCC)
Stock Brokers

Legsal Community
Real Estate Community

Insurance Community o
Management —
Agents
Actuaries

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

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

Media
Newspapers or Magazines
Technical and Trade Journals
Television
Radio
Book Publishers
Newspaper Farm Editors of America

12
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Table 2-1. BIOMASS ENERGY SYSTEMS INFORMATION USERS (Concluded)

3.16 Labor Organizations
Steamfitters' Unions
Construction Unions
Farmworkers' Unions

4.0 Users or Prospective Users

4.1 Government, Commercial, or Industrial Users

DOD
Owners of Large Transportatlon Fleets
Electric Utilities
Industries Requiring Ammonia
Gas Utilities

- Glass Manufacturers .
Industrial Process Heat Users
Industries Requiring Gaseous Fuels
Industries Using Boilers
Food Processing Industry
Pulp and Paper Industry
Logging Industry
Forest Products Industry
Other Industries Producing Organic Waste or Refuse
Owners of Large Buildings or Complexes
Owners of Small Buildings
Owners of Remote Facilities

4.2 Residential or Farming Users

Homeowners
Custom Homes
Speculative Houses
Retrofits

Farmers, Ranchers

Car Owners

Mobile Home Owners

Remote TFacility Owners

5.0  General Public
Secondary School Students
College Students
Adults ‘

13
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2.2.3 Groups Included in the Biomass Energy Study

After all decision criteria and constraints had been applied, it was determined that stud-
ies of the following 12 groups would be conducted to ask respondents about their need for
information on biomass energy: '

e Federally Funded Researchers involved in the Production and Collection (P&C) of
biomass energy feedstock,
Nonfederally Funded Biomass P& C Researchers,

Federally Funded Researchers involved in the Conversion of biomass feedstock to
energy,

Nonfederally Funded Biomass Conversion Researchers,

Representatives of Manufacturers of (agricultural or forest) Biomass Production
and Collection Equipment,

Represcentatives of Manufacturcrs of Biomass Conversion Equipment,
Representatives of State Forestry Offices,

Private Foresters who have been involved with biomass energy,

Forest Products Engineers and Consultants interested in biomass energy,
Educators teaching college-level courses in biomass energy,

Cooperative Extension Service (CES) County Agents who will be needing infor-
mation on biomass energy, and

e Biomass Energy System Managers.
The results from these studies are reported in Sections 3.0 through 10.0. Groups consid-
ered for the study, but for whom adequate sample frames could not be obtained, included

producers of ethanol for gasohol, gasohol distributors, and designers of biomass conver-
sion systems.

2.2.4 Biomass-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
biomass energy. 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 beginning to
address within the scope of their existing jobs. Because each of these groups had periph-
eral 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 technology-
specifie solar information needs.

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

. ® Real Estate Appraisers,

e Insurers,

14
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e Public Interest Groups,

e Information specialists at State CES Offices, and

e Agricultural engineering specialists at State CES Offices.

~ The general solar energy report [2] also d1scusses the results of studies in which state
solar/energy office representatives were asked about their general, rather than technol-

ogy-specific, solar information needs. More than 85% of these respondents expressed an
- interest in biomass energy systems.

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

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

Third, many arbitrary decisions were necessary in developing the sample frames. For
example, it was important not to interview a respondent more than once, even if he or
she was working in more than one technical area. Thus, if Researcher X at Company Y
was listed as principal investigator both for one project in biomass and for another in
passive, then X was arbitrarily assigned to one of the two technologles, 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 < 0.05), it meant that there was a maximum of a 1-in-20 chance that the
two means were not different.

15
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2.3.3 Hypotheses Versus 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 topies 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 number of com~
binations in which one item was rated significantly higher than the other would also have
been greater. Even if every sample size had been raised by a factor of 10, however, it is
highly unlikely that all pairs of items would have had significantly different ratings.

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

Yes, the fact that there were statistically significant differences between the top-rated
and the bottom-rated items established the validity of the ranking scale as a whole.
Despite the fact that two ratings are not significantly different, they still have the sta-
tistical property of being the Best Linear Unbiased Estimators. For example, even if
Item 1 (with a rating of 3.4) was not significantly greater than Item 2 (with a rating of
3.1), Item 1 should still be considered the more important need unless there is additional,
outside information to the contrary. (In determining which information products to
develop, of course, one must also consider additional factors such as the cost of the
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 itéms (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 "1" for "not at all useful;" summing the
responses for the entire group; then dividing by the number of responses in the group.
Using the rating was the preferable way to establish rankings within a group because it
fully used the information on the differences between "essentlal' and "very useful,"
between "somewhat useful" and "not at all useful."

There were several alternative ways of comparing the usefulness of items, one of which
was to calculate the percentage of respondents who classified the item as either
"essential" or "very useful." Using this percentage was quite handy in considering how
useful a product designed for more than one group would be. For example, both "a calen-
dar (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 meaningful comparison than, for example, summing the ranks for all groups.

16
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. 2.3.6 Combining Results From Different Groups

It should be pointed out that combining results from all biomass energy groups inter-
viewed will not provide unbiased estimates of the total biomass energy community.
First, the proportions of respondents from one group interviewed in this study may not
correspond to the proportion of such persons in the entire community. Second, the pecu-
liarities of each individual sample frame were responsible for varying degrees of bias for
each group. Third, some of the important groups in the biomass energy community were
not studied (see Seetion 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
involved.

2.3.7 Specific Information Products

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

2.3.8 Information Sources

Another important question investigated how many respondents had 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 produets 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
discussed 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, Government Printing Office (GPO), National Technical Information Service (NTIS),
National Solar Heating and Cooling Information Center (NSHCIC), Regional Solar Energy
Centers (RSECs), libraries, ete.)] 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 or funded by DOE, but obtained from some other source.

17
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-SECTION 3.0
BIOMASS RESEARCHERS

3.1 DESCRIPTION OF RESPONDENTS

3.1.1 Description of Sample

This section describes the results of four telephone studies to determine the needs of
researchers for information on biomass energy systems. In all, 36 Blomass Researchers
were interviewed as follows:

e 8 Federally Funded Biomass Production and Collection Researchers (Fed P&C
Researchers), : .

e 9 'Nonfederally Funded Biomass P&C Researchers (Nonfed P&C Researchers),

e 10 Federally Funded Biomass Conversion Researchers (Fed Conv Researchers),
and

o 9 Nonfederally Funded Biomass Conversxon Researchers (Nonfed Conv
Researchers).’ ' '

After the respondents were interviewed, it was discovered that the P&C Researchers
were often also involved in conversion projects. The Conversion Researchers, however,
generally did not work on P&C projects.

The sample frames for all four groups were selected from the Bio-Energy Directory [3].
In cases where a researcher's name was listed for more than one project, duplicates were
eliminated. In addition to eliminating duplicate names from the Directory, all names
which were duplicates of those in the solar Agricultural or Industrial Process Heat
Researcher sample frames were eliminated from consideration in Biomass Researcher
sample frames. Duplicates were individuals' names rather than organizations' names so
the same organization may still have been sampled more than once. This, in fact, did
occur in the final set of randomly selected interview candidates. One organization was
encountered twice among the Nonfed P&C Researchers respondents, another organi-
zation was encountered among respondents for both Fed and Nonfed Conv Researchers.

The sample frames for the two P&C groups were constructed from the sections in the
Directory on "Biomass Sources,"* and selections from "Bio-Energy Assessments" and the
Appendix. The Appendix included recent (but not necessarily current) research. All non-
U.S. researchers were eliminated from consideration. In distinguishing between federally
tunded and nonfederally funded researchers, the following criteria were used: research-
ers receiving funding from both sectors were considered federally funded; U.S. Depart-
ment of Agriculture (USDA) Agricultural Experiment Stations were considered federally
funded. After all adjustments were made, the 8 interview candidates for Fed P&C
Researchers were randomly selected from a sample frame of 170 names; the 9 interview
candidates for Nonfed P&C Researchers were randomly selected from a sample frame of
201 names.

*It should be noted that "Biomass Sources" included subsections on photosynthesis, terres-
. trial biomass, terrestrial biofluids, aquatic biomass, and refuse-derived fuels.
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The sample frames for the two conversion groups were constructed from the sections on
"Microbial Conversions," "Thermal Conversions,"* "Aleohol Technology," and selections
from "Bio-Energy Assessments" and the Appendix. Eliminations, handling of duplicates,
and distinctions between federally and nonfederally funded were handled the same as for
P&C Researchers. After all adjustments were made, the 10 interview candidates for Fed
Conv Researchers were randomly selected from a sample frame of 95 names; the 9
interview candidates for Nonfed Conv Researchers from a sample frame of 154 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 the type of biomass
research specified for that sample frame (production and collection, or conversion), that
the funding source was as specified for that sample frame (an individual who received
any federal funding for biomass research was considered federally funded, and therefore
an inappropriate candidate for a nonfederally funded researcher group), and that they
would be needing information on biotnass (P&C or Converslon, as appropriate) within the
next year. If they were not both involved and needing information, they were asked if
they could refer the interviewer to someone else in their organization who would be an
- appropriate respondent. If such a referral was made, a call was then made to this new
candidate; if no intraorganizational referral was made, a new candidate was randomly
selected from the sample frame. The results of this process may be seen in Table 3-1.

Table 3-1. COMPLETION OF INTERVIEWS: BIOMASS RESEARCHERS

Number of Candidates

Event P&C Conversion

Non- Non-
Federally federally Federally federally
Funded Funded Funded Funded

Interview completed with sample

frame candidate 7 8 9 9
Interview completed with referral

candidate : 1 1 1 -0
Refusal or candidate termination 0 0 0 1

Contact attempted: could not reach
candidate within three attempts or
before interviews were completed 3 1 3 1

Subtotal 11 10 13 11

Contact attempted: invalid candidate
(e.g., inappropriate field of interest, ‘
no telephone) 4 4 2 3

TOTAL 15 14 15 14
Sample frame error rate® (Percent) 27 29 13 21
Completion rateP (Percent) 73 90 i 82

81nvalid candidates divided by TOTAL
bCompleted interviews divided by Subtotal

*"Microbial Conversions" ineluded subsections on methane generation and ethanol forma-
-tion; "Thermal Conversions" included subsec%%ons on combustion and pyrolysis.
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Comparisons. For additional insight into the information needs and information habits of
these four groups of Biomass Researchers, results from each of these groups are com-
pared to those of the other three groups and to the results from all of the researchers
interviewed in this study (All Researchers). The list of the groups contained in All
Researchers can be found in Table F-2 of Appendix F. In performing any statistical com-
parisons, the totals for the group or groups of Biomass Researchers being compared have
been subtracted from the totals for All Researchers. Comparisons are also made for
each group against Total Biomass Researchers (all 4 groups combined). In addition, the
following comparisons are made: Total Fed Researchers (2 groups) versus Total Nonfed
Researchers (2 groups); and Total P&C Researchers (2 groups) versus Total Conv
Researchers (2 groups). The data for each of the groups and combinations can be found
in Appendix F.

3.1.2 Current Status of Respondents

Role. Three of the Fed P&C Researchers were employed by universities, 2 by state or
local governments, 2 by private research companies, and 1 by the federal government.
Among the Nonfed P&C Researchers, 4 were employed by universities, 3 by state and
local government, and 2 by private research organizations. Thus, Total P&C Researchers
were most likely to be employed by universities (41%).

Among the Fed Conv Researchers, 3 were employed by universities, 2 by the military, 1
by other federal government, 1 by a private research company, and 3 by industry (other
than the forest products industry). For Nonfed Conv Researchers, none were employed
by universities, the military, nor other federal government; 4 were employed by state and
local government; 2 by private research organizations; 2 by the forest products industry;
and 1 by other industry.

Current activities of the Fed P&C Researchers included investigations into: alcohol
fermentation, alcohol from cellulose, methane production, ways to convert "biomass
plasma" (from aquaculture using wastewater) into methane and fertilizer, feasibility of
- commercial and residential use of wood energy, growing trees as an energy crop, crop
productivity research, wood combustion, and photosynthesis. @One researcher was
involved in construction of turn-key, wood-fired power plants. '

Current activities of the Nonfed P&C Researchers covered some of the same areas,
namely: alcohol fuels (fermentation and gasification), biogas from aquatic plants, meth-
ane from algal feedstocks, coppicing, and photosynthesis. Other areas in which they
were interested included: biomass energy from crop residues (including energy and envi-
ronmental costs), feasibility of biomass systems, deriving energy from the "urban waste
stream," and production of crops for energy. One researcher had been working on a
gasifier and had published in the biomass fuels area.

The range of activities in which these P&C Researchers were involved points up the dif-
ficulties in attempting to separate out those people involved with only production and
collection (but not conversion) of biomass for fuel. There was considerable overlap with
biomass conversion—although all P&C Researchers were involved with some phase of
biomass production and collection for fuel as well.

Current activities of the Fed Conv Researchers included: general research and develop-
ment in the biomass energy field, air pollution due to use of biomass fuels, conversion of
wood to ethanol, waste research, conversion of biomass to useful chemicals, conversion
of biomass to methane, conversion of decomposed plants to gas, encouraging Army use of
biomass energy, and providing instruction and specifications.
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Nonfed Conv Researchers were involved in some of the same current activities: conver-
sion of wood to ethanol (enzymatic conversion of cellulose to glucose), waste energy sys-
tems, and biomass conversion to methane (from landfills of municipal solid waste includ-
ing sewage solids). Other areas in which they were involved included: direct combustion;
gasification; hydrolysis; fermentation; anaerobic digestion; liquefaction; steam genera-
tion by incineration of municipal solid waste and wood wastes; research in self-sufficient
energy systems (including use of methane generators, charcoal, and firewood); and con-
struction of biomass conversion plants.

Nota Bene. The principal distinction between the activities of the two groups of P&C
Researchers and the activities of the two groups of Conversion Researchers was that all
of the P&C Researchers had some involvement with P&C, but none of the Conversion
Researchers did; but while all of the Conversion Researchers were involved with conver-
sion of biomass to energy, so were many (8 of the 17) of the P&C Researchers.

Involvement. Of the four groups, more of the Nonfed P&C Researchers (8 of the 9) con-
sidered themselves "very involved" than did respondents from the other groups (see
Table 3-2). Indicating lesser degrees of involvement were Fed Conv Researchers and
Nonfed Conv Researchers, while Fed P&C Researchers had the lowest proportion (4 of
the 8 or 50%) of "very involved" respondents. Total Biomass Researchers (23 of the 36,
64%) considered themselves to be slightly more involved than did All Researchers (107 of
the 181, 59%).

Table 3-2. LEVELS OF INVOLVEMENT: BIOMASS RESEARCHERS

Involvement
Biomass Total
Researcher Very Moderately Slightly Respondents
Group -

No. Pcrcent No. Percent No. Percent No. Percent
Iederally 'unded I’ & C 4 50 2 26 2 26 8 100
Nonfederally Funded P & C 8 89 0 0 1 11 9 100
Federally Funded Conv 6 60 3 30 1 10 10 100
Nonfederally Funded Conv 5 56 3 33 1 11 9 100
Total Production & Collection 12 71 2 12 3 18 17 100
Total Conversion 11 58 6 32 2 11 19 100
Total Federally Funded 10 56 5 28 3 17 18 100
Total Nonfederally Funded 13 72 3 17 2 11 18 100
Total Biomass Reseérchers 23 64 8 22 5 14 36 100
All Researchers 107 59 43 24 29 16 181 100

Informedness. More of the Nonfed Conv Researchers (8 of the 9) considered themselves
"very informed" than did respondents from the other three groups (see Table 3-3). Fed
P&C Researchers (6 of the 8) were next, followed by Nonfed P&C Researchers (6 of
the 9), then Fed Conv Researchers (6 of the 10). A higher percentage of Nonfederally
Funded (14 of the 18, 78%) than of Federally Funded (12 of the 18, 67%) Biomass
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Researchers considered themselves "very informed." Overall, more of Total Biomass
Researchers (26 of the 36, 72%) than of All Researchers (117 of the 181, 64%) were "very
informed." ‘

. Table 3-3. 'LEVELS OF INFORMEDNESS: BIOMASS RESEARCHERS

. Informedness

Biomass Total

Researcher Very Moderately Slightly Respondents

Group -

No. Percent No. Percent No. Percent No. Percent
Federally Funded P&C . 6 75 2 25 0 0 8 100
Nonfederally Funded P&C 6 67 2 22 1 11 9 100
Federally Funded Conv 6 60 4 40 0 0 10 100
Nonfederally Funded Conv 8 89 1 . 11 0 0 9 100
Total Production & Collection 12 71 4 24 1 6 17 100
Total Conversion 14 74 5 26 o .0 19 100
Total Federally Funded 12 67 6 33 0 0 18 100
" Total Nonfederally Funded 14 78 3 17 1 6 18 100
Total Biomass Researchers 26 72 9 | 25 1 3 36 100
All Researchers 117 65 59 33 5 3 181 100

Need for Information. All 36 Biomass respondents indicated they would need information
on biomass (either on production and collection or on conversion, as appropriate for the
group) on the job during the next year. Three of the 8 (38%) Fed P&C Researchers and 4
of the 9 (44%) Nonfed P&C Researchers also expected to need information on biomass
production and collection outside the job. Three of the 10 (33%) Fed Conv Researchers
and 4 of the 9 (44%) Nonfed Conv Researchers expected to need.off-the-job information
on biomass conversion. Total Biomass Researchers were about as likely (14 of the 36,
39%) to need off-the-job information as were All Researchers (48 of the 117, 41%).

5.1.3 Background of Respondents

All of the P&C Researchers held advanced degrees (beyond bachelor's). Two of the 8 Fed
P&C Researchers held master's degrees, 5 held PhDs, and 1 held a law degree. Three of
the 9 Nonfed P&C Researchers held master's degrees, and 6 held PhDs.

Total Conv Researchers (11 of the 19, 58%) were less' likely than were Total P&C
Researchers (17 of the 17, 100%) to hold advanced degrees. Two of the 10 Fed Conv

~ Researchers held bachelor's degrees, -2 held master's degrees, and 6 held PhD degrees.
Only 7 of the 9 Nonfed Conv Researchers had college degrees: 4 bachelor's, 1 master's,
and 2 doctor's. Total Fed Researchers were more likely (16 of the 18, 89%) to hold
advanced degrees than were Total Nonfed Researchers (12 of the 18, 67%). However,
Total Biomass Researchers were about as likely as All Researchers to hold advanced
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degrees (78% and 80% respectively). For those with degrees, Fed Researchers were more
likely to have received their most recent degree (11 of the 18, 61%) within the past 10
years than were Nonfed Researchers (6 of the 16, 38%).

Degree fields for the four groups were as follows: Fed P&C Researchers—law, nuclear
engineering, chemistry, biochemistry, biology/physiology, plant physiology, environ-
mental science, and forestry; Nonfed P&C Researchers-agrlcultural engineering, chem-
istry (2), biology, microbiology, aquatic biology, plant science, government, and
American studies; Fed Conv Researchers-engineering (2: 1 mechanical, 1 architectural),
chemistry, bacteriology, biology, physics (2), mathematics, and industrial health; Nonfed
Conv Researchers-engineering (3: 1 civil, 1 chemical, and 1 design), biochemistry, forest
products, science, and liberal arts. Thus, the Conversion Researchers appeared some-
what more likely to have degrees in engineering than were the P&C Researchers, but the
P&C Researchers were somewhat more likely to hold degrees in chemical/biological
fields than were the Conversion Researchers. '

While none of the Fed P&C Researchers mentioned biomass or energy in deseribing their
current profession, 3 of the Nonfed P&C group did so. Professions stated by the Fed
P&C Researchers included: environmental lawyer, environmental research scientist,
research scientist, plant physiologist, biochemist, chemical engineer, forestry consultant,
and corporate executive. Nonfed P&C Researchers described their professions as:
research chemist, biologist (2: 1 acquatie), ecologist, environmental engineer, environ-
mental specialist, biomass consultant, bio-energy specialist, and energy specialist.

Nonfed P&C Researchers had been in their present profession longer than had Fed P&C
Researchers: five of the 9 in the Nonfed P&C group had been in their present profession
for more than 10 years, as had 3 of the 8 in the Fed P&C group. While another 3 of the 8
in the latter group had been in their current profession for fewer than 5 years, only 1 of
the 9 Nonfed P&C Researchers had been in their current profession for tewer than 5
years.

Professions given by the Fed Conv Researchers included: mechanical engineer (2: 1 aero-
space), microbiologist, biologist, biophysicist, manager (3: 1 business, 1 research,
1 energy research), project leader, and industrial hygienist. Nonfed Conv Researchers
described themselves as: engineers (5: 1 mechanical, 2 professional, 2 sanitary), research
scientist, manager (2: 1 farm, 1 technical), and expert in biomass conversion.

As was true for the P&C Researchers, there was evidence that the Nonfed group had
been in their current profession longer than had the federally funded group. None of

these Biomass Researchers were currently teaching, which was quite unusual ‘among the
Researcher groups interviewed in this study.

3.2 INFORMATION NEEDS OF RESPONDENTS

3.2.1 Technical Areas

Biomass Researchers were asked to choose those areas in which they were "particularly
interested in obtaining information" from a list of selected technical areas in biomass
energy (see Table 3-4). As expected, Fed and Nonfed P&C Researchers were more inter-
ested in "growth and collection" than in any other area. Fed P&C Researchers were least
interested in "liquid fuels from biomass." Fed Conv Researchers were most interested in
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Table 3-4. AREAS-OF INTEREST: BIOMASS RESEARCHERS

Biomass Researcher Group

Fed. Nonfed.
Fed. Nonfed. Total Total Total
' . Funded Funded Funded Funded Total Conver- Fed. Nonfed. Total
Technical P&C P&C Conver- Conver- P&C sion Funded Funded )
Area of Interest sion sion
No. Percent No. Percent. No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent

Totel Respondents 8 - 100 9 100 10 100 ¢ 9 100 17 100 19 100 18 100 18 100 36 100
Growth ar collection
" of biomass ’

materials 7 88 8 89 4 40 5 56 15 88 9 47 11 61 13 72 24 67
Liquid fuels from .

biomass 3 38 6 67 8 80 8 89 9 53 16 84 11 61 14 78 25 69
Gases from biomass ]

materials ’ 4 50 5 56 8 80 7 78 9 53 15 79 12 67 12 67 24 67
Burnable pellets, .

etc., from biomass 4 50 5 56 5 50 5 56 9 53 10 53 9 50 10 56 19 53
Residential burning

of wood 4 50 4 44 2 20 5 56 8 47 7 3T 6 33 9 50 15 42
Commercial or indus-

trial burning of

biamass 5 63 6 67 5 50 9 100 11 65 14 74 10 56 15 83 25 69
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"liquid fuels" and "gases." Nonfed Conv Researchers were most interested in
"ecommercial or industrial burning" as well as "liquid fuels." Relatively, in none of the
four groups were the respondents very interested in "residential burning of wood."

3.2.2 Types of Information

Biomass Researchers were asked to name the information about biomass technologies
that was important for them to obtain. Seven of the 8 Fed P&C Researchers volunteered
one or more items of information which they considered important. Topics included:
markets for biomass energy, supply and demand in buying and selling biomass feedstocks
and fuels, location of available biomass feedstock, extent of land needed for practical
energy system, alternative smaller systems for homes and small commercial bu11dings,
impacts (economic and ecological) of biomass harvesting and use for energy, environ-
mental impacts of wood burning systems, productlon efficiencies, progress in growing
trees as an energy crop, photosynthetic micro-organisms, the chemical composition
(carbon, mtro—cellulose, hemocellulose, lignin) of feedstocks in order to evaluate poten-
tial for conversion to methane, and biomass energy from aquatic plants. Also specifi-
cally mentioned as important were research reports. Eight of the 9 Nonfed P&C
Researchers named the following information topics as important to obtain: technologies
and economics of energy conversion and of the utilization of forest products, yields of
biomass energy by "natural plant systems," soil erosion rates, winter run-off rates, geo-
graphic areas of biomass harvested for energy, influence of nutrients contained in
biomass material utilized for energy, lignin content of various biomass feedstocks,
optimal production technologies, methane conversion, single cell proteins, commercial-
ization of research results, and funding sources. Information services were also con-
sidered important by this group; reports on current activities of researchers in biomass
energy including particularly abstracts, abstracting services, and indexes to the
literature.

The Fed Conv Researchers mentioned the following as important information: chemicals
derived from biomass, marketing information, regional availability of biomass fuels,
environmental aspects, identification of plant material rich in nitrogen, the feasibility of
fuel production operations, increased production of plant material which can be con-
verted to gas, test results, chemical conversion, breakthroughs in conversion processes
(4), new applications, and cost data. The Nonfed Conv Researchers were somewhat more
specific in the areas they mentioned: information on commercialization, funding
sources, financial incentives, reference books with conversion tables for amount of
energy (calories) in different fuel sources, technical charts for use in construecting sys-
tems, different processes for incinerating trash to produce steam, current R&D reports
(3), market development of various biomass systems, wood-based biomass fuel systems,
gasohol with ethanol, methane preduction in landfills ineluding ratoe of production, wnys
to control rate of production, effects of moisture, procedures for removing carbon
dioxide from biogas, the end uses of liquid fuels from biomass, and the air pollution
aspects of biomass fuel use including any processes for controlling emissions into the air.

Information which the Fed P&C Researchers volunteered that they needed but were
unable to get included: Denis Meadows/Dartmouth College report on environmental
assessment of a 50-MgW wood-burning plant, industrial research results, research reports
on environmental quality and legal issues, and data on a variety of biomass systems.
Nonfed P&C Researchers could not obtain information on how a plant (Euphorbia, for
example) manufactures oil. One respondent in this group volunteered that the time and
cost involved in obtaining and trying to obtain information presented a problem.
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Only 1 Fed Conv Researcher volunteered that there was information he/she needed but
could not get: biomass research material from Russia, Germany, and Sweden. Nonfed
Conv Researchers volunteered they had not been able to get information on ways to
influence methane production in land fills, and ways to remove carbon dioxide from bio-
~ gas (both also mentioned as important information). One respondent in this group
volunteered specific difficulties related to acquiring reports distributed by National
Technical Information Service (NTIS): obtaining document numbers, receiving reports on
recent research, and contacting the authors while the work was still current.

Choice Between Specific Needs. A list of 11 types of biomass energy information prod-
ucts and 13 types of biomass 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 results
are displayed in Fig. 3-1 (Fed P&C Researchers), Fig. 3-2 (Nonfed P&C Researchers),
Fig. 3-3 (Fed Conv Researchers), and Fig. 3-4 (Nonfed Conv Researchers). For the pur-
pose of comparison, Fig. 3-5 shows results for Total Fed Researchers, Fig. 3-6 for Total
Nonfed Researchers, Fig. 3-7 for Total P&C Researchers, and Fig. 3-8 for Total Conv
Researchers. Results for Total Biomass Researchers (all 4 groups) are in Fig. 3-9.
Figure 3-10 shows results for All Researchers and is not limited to biomass information
items, but cuts across solar research technologies. :

Table 3-5 summarizes these results by listing only those items ranked among the top f1ve
by one or more groups.

For Total Biomass Researchers the six top-rated information categories/products were:

The state of the art,
Research in progress,

Lists of information sources,
Lists of technical experts,

Costs of installing and operatmg a biomass converswn system compared to a
conventional system, and

e Costs and performance of systems.
These items were important to almost all of the biomass researchers. Additionally, each
of the following items was important to at least one group of biomass researchers:
Expected major developments during the next 10 years;
A technical description of how a particular system works;
Institutional, social, environmental, and legal aspects; and

Manual methods for sizing and predicting performance or costs.

Compared to the other groups, Fed P&C Researchers did not give as high ratings to cost
information, but gave higher ratings to "institutional, social, environmental, and legal
aspects.” Nonfed P&C Researchers gave lower ratings to "a technical description."
Neither group of P&C Researchers was as interested in cost information or in "manual
methods" as were the two groups of Conversion Researchers. Of the four groups, Nonfed
Conv Researchers gave the highest ratings to cost-related information, but were the only
group of the four that was not interested in "lists of information sources."
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Question #8. | will read a list of potential information or inlormation.prvo?ucls on solar systems. For each, please
tell me how useful that information would be to you. Would the lollowmg be: essential, very useful,
somewhat useful, or not at all useful?
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Figure 3-1. Usefulness of Selected Information Items: Federally Funded Biomass
Production and Collection Researchers
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Question #8. | will read a list of potential information or information products on solar systems. For each, please
tell me how useful thatinformation would be to you. Would the following be: essential, very useful,
somewhat useful, or not at all useful? '
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Queshon #8. | will read a list of potential information or information products on solar systems. For each, please
tellme how useful thatinformation would be to you. Would the following be: essential, very useful,
somewhat useful, or not at all useful? .
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£ pudcted majar develuopments H H ' N ' !
dursvg the ned iU vears g ' H <
6 I :
slem pregrams researdh H i ) : H : z 4 2 2
pslnes And mackets oitside L 1 : ! H ]
thes Uindtans Stane, 18 R " . : 0 2 6 2
. . : )
Tan Crewhls grants i st H H . . ]
PN @3z _______F , : 1 (1 [ 4| a
' 1] ’ ] - i—__
' ! H
1 Produ H J ! .
Reier B1LE, RN, PIaminas, ! | | :
A DibIOGIAOHY OF QENErdl erdnygs 2 |+ _ : 4 1 3 5 1
A Calerinat ut Lurberenges and H . . E
'
'

i
=
@

A hst ol seeces for antonmation 1 3

! 1 '
A U5t ot techimcal eapuls & |t — 4l 1 5 s 1
Lists of Tocal iondery ainsimers, . M H

T lIETS GNENEEES DSIAIMS d

18

manutacturers,or o

[

Descriptive Infor
A nun-lechiical dits
4 paruculan systetn works 23 o

gy M S

descnption o how

| 1
6 . ’ : ' o [s [a]o
H H
System diagrams or sehematics y L “’ i ) 5 0
' H v '
' ' : '
Design Information Products: : : ': :
System design handbooks. installation . V '
handbooks, or relerence tables | . | 4 . J
Manuat methods for sizingand pre- 9 1 4 4 1
dicting the engineering performance . H ! H ]
or lite cycle costs of systems | _
' 2 4 3 1

Compuier models {or sizing and pre-
dicting the engineering performance 4
or hie cycle costs of systems P

T

* Each sample trame of users was i andi ion products in the context of their specﬂlc (echnology For example. biomass sampte trames were
asked aboul “a bibhography of general reamngs on biomass™. “a calendar of biomass .elc.

* Rank—Eachintormation product was assigned a rank based on average usetulness. Thus. the product with the highest average usefulness was assigned the rank of “17: the product
with the lowest average usetulness would be ranked “25” where all items were asked. | two or more informalion products were tied tor 2nd. they were both assigned a "2". The next
rghest ranking was then assigned a“47

* Average wAas by assi the on a 1-4 scale Irom a "4” for "essential” 1o a “1” 1or “not very useful”.

Figure 3-3. Usefulness of Selected Informalion Items: Federally Funded Biomass
Conversion Researchers
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Question #8. | 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 uscful, or not at all useful?

TR-748

Type of Information Rank Average Uselulness*** Number of Responses ot
. ome-
or Intormation Product Esson- Very what atal
. al usetul usetul | usetu)
10 15 20 25 3.0 35 a0 (a) 3) 2) )
R R T H y T T T T
Information Categories: : E ! : ' ! !
. ' ) \ ! ! H
Research Information Categories: ! ! ! H : :
. ! |
Tne state of he ar 4 IEEpEE—— 2 |3 | 3|0
\ . !
- N 'L 1 [l H [l
Research in progress 7 S 1 be s |
. '
Cost Information Categories: : . 1 ' ) ' E
) H ' ! ) ' ' b '
. V- I .
Costs of installing and operating ! : ! ' | ! B
a solar system compared 10 3 ] . ! L ! H | ’ ) .
conventional system — ' : 2 5 2 0
\ ' i 1 '
Costs and perlormance of v | ' H i ' !
systems L I 3 e |1
; : ' : ' X , :
' '
Site-Specific Intormation Categories: . i : , Ve ' E
—_ - +
Local building ‘codes or other ' : ' ! H ! '
regulations affecting siting or 24 - ! . ! ! , J 0 1 ] 7
instaltation of systems I ! ' : : ; !
. . . ' Il i N il
Climatological data such as wind, 22 i H ' | ' 0 ] 3 5
weather. or amount of sunshine _ . ! ' ) :
' ' \ ' ' ' .
. H 1 0
Marketing Infarmation Catogories: i . | ! ' : :
Marketing statistics and sales H ) . ! ! h h
projections 16 0 o {a| 1] a
Intormation on how to market and : j 1 ; : ! !
sell sy including guidelines NA ! : ) : : | M NA NA NA NA
on obtaining linancial support H ! i : : ! :
Other Information Categories: , ' ; : ' '
Educational institutions and other \ ; ! : : : .
organizations olfering related courses P H H ' H
on system design or application 22 — ! ! ' : 0 0 5 4
Standarde. specifications. or certifi- . H ! ' . '
cation programs for equipment 16 — ' : : 1 1 4 3
tnstitutional, social. environ- H ! ' , ' :
mental. and legal aspects of P I ' '
system applications 13 — ; : : 1 2 3 3 ,|
M ' N 1 .
Expected major developments ! ! | , ' i
during the next 10 years 9 _ : ' ' : 0 5 3 1
Solar system programs, research, : H ; : : :
industries, and markets outside H ! ' R '
the United States 19 h " ! : H } H 0 2 3 4
: : : : ! :
Tax credits. grants, or other 9 N | : : ' ; . 3 . .
economic incentives : i : :
T v y T . T )
. H H : : ) '
Information Products: : ! ! : ; i )
. . ' ) M H
Reference Infonnation Products: : : 1 : ! ; )
_— ' ! H '
A bibfiography of general readings 19 . : . . ' 0 1 5 3.
. '
A calendar of conferences and : { i ' N J
programs n I ; ; ; V2| s
: : N . H “ ! . .
A list of sources for information 13 ! ' : ' 0 3 4 2
M 1 . i
A st of technical experts 4 P 1 , 1 4 4 0
'
Lists of local lenders, insurers. : B H ' ! H '
buildars. engineers. installers, — ¢ H ' ! H
manulacturers, or distributors 18 h ’ ! ! ! : ! 0 2 4 3
H " ' 1 R il
Descriptive Informalion Products: ‘ H ; H | : '
TP | H
A non-technical description of how H ) : : ! ! !
a particular system works 13 _ ; ! ! ‘ 0 1 8 0
A technical description ot how : ) H ! ! '
2 particular system works 4 S 1 e o] 2
- |
N . . ] . 1 1
. | ' ' )
System diagrams or schematics !
7 _ . ; : ; 0o [ 5] 4|0
: H : ' ' , ,
' ' '
Design Information Products: , : : h ! : H
i ) ' ' : ' : '
Syslem design handbooks. installation H i H H : T !
handbooks, or reference tables 1 ‘_ H : ' ' 1 3 3 2
Manuat methods lor sizingand pre- . . ; : : :
dicting the engineering performance N ¢ v ' : . : .
or lite cycle costs of systems 3 _ : ‘ : 1 5 3 0
Computer models for sizing and pre- . H : H . H ) H
dicting the engineering performance |19 — H ' ; : ! 0 3 1 5
or life cycle costs of systems ! : ' H ' ' :
* Each sample trame of users was ionand i ion products 1n he contex! of their specific lecnnology For example, biomass sample lrames were
asked aboul "a bibliography of general veamngs on biomass”, “a calendar of biomass and . etc,
* Rank--Eachinformation product was assigned a rank based on average usefulness, Thus, the producl with the highest average uselulngss was assigned the rank of “17; the product
wiin the lowest average usefulness would be ranked “25” where all items were asked. !t lwo or more information products were tied for 2nd, they were botn EES'BHEﬂa ". The next

highest ranking was then assigned a a7
** Average was by assigning the

ona i-4scale froma 4" for" 'essenngl to a “17 for “not very useful”,

Figure 3-4. Usefulness of Selected Information Items: Nonfederally Funded
Biomass Conversion Researchers
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Question #8. | 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 lnlunnalion Rank . Average Usefulness*** Number of Responses ot
or Information Product* Essen- very w:‘;' atell
- tiay useful | useful | usetul
1.0 1.5 2.0 25 3.0 s 4.0 @) (k)] ) Y]
T T M T T M
H S h . ' !
’ 1 ' : [
, P ; P :
Research Intformation Categories: : ; P ! H :
S '
e state of the ar I ————— N N N R
H ' [l i
1] ' 1 1
Resdmen o pigress 3 ——— S R A
'
. N g I
Cost Information Categories: ; ' ' ' ! :
H [ 1 '
1 | '
Cosis ot instalhing and operating H : : ) ] !
a solar system compared 10 4 _ : |
eonvenhonal SYstem . 7 I Y ' ' i 5 3 8 2
Cosis and pertormance of 7 4 H . ' : 6 2 7 3
. ! !
" ) i | i : .
Information Categorics: i ' : H '
I Iding codes or other . ' ! ' \
Local b"'.‘ 1ng Go cs‘o“ @ 21 ! : i 1o 5 7 6
regofations atiecling siting or I I ' ' H
Instanaton of systsms H ! ! : !
'
Climatotogical data such as wind. 16 il _ ! ! 11 6 6 5
weather, ur dihount ¢ sunshine ! N " :
1 [ EEN '
Marketing Intormation ) ' \
e e ' v
MUERELNY Sldlint . H '
2 P 14|17 |7

Indarmation un how 10 ke and
sell systems meluding gundehnes NA
o obtasung inanoal support

Other, Inigrmalian. Categories:
nstitutions and other

rgamzatnay oftenng celated courses I _
201 Syl o1 appheaton 16 |t _ 0 5 1 2
. ] .
Standas, spectheations, or deritic H H
cation programs 16 egupment 19 f — H10 6 7 5
Inshittiona s QOO H ' ' X
mentai anu legai adpects of 7 | _ ! 43 6 8 1
system apphicattons h " H H '
] H N ] l
Expected major Jevelgpments ’ H ' . |
duemg the next 10 years 3 | ' 113 10 3 2
Subin systen programs 1eseHrch ' ' H ' H -
ndustries and markets ontside 23 |t : B h 1 0 3 9 6
the Umited States ! N N H H
| H
Tan credis. grants, ui other 20 H 12 3 6 7

eeononuc Inteilived

T
bl
:
i

- e - .
' . i
H H . !
Infurimativn Product ! ' ! | :
' H i '
Relerence Information Producis: : . ) H ' ) o .
A bibliography of genacal readings 10 |4 . H h 6
' . 1 .
A calendia ol confurences and P '— ! H J :
proagrams iz ! ’ ) ) 2 5 8 3
. \ [ !
A list ot soutces fot information 2 F i i 12 13 2 1
v | .
A DSt of techimcal exortts 3 I - ' 1 q 5 1
Lists of local fenders, insuiers. H 5 ' ' .
bunders, cngmeers. nstallers. 18 |} — \ ! 11 6 5 6
manutacturers, ot distnbutors n Y H '
H ' ' 1
Descriptive Information Products: i o i I: !
| description of how 21 H ' ‘ ! I 0 6 5 7
sien works L — P 1
g B ] . [
A techrical deséription of how . )
a patt:culit system works 6 )‘ — H 112 9 7 0
. H ) N .
. ' ' ] : i
System disgrams or schematcs 12 | _ | : 4|0 8 8 2
v " v H 1
. : H 1 &
’ . )
Design Intarmation Products: : : : |
' : ! '
System design handhaoks, installation H H H ;
handbooks, or reference tables 12 L _ \ ' i 7 7 3
.Manual methods for sizing and pre- : - Y H :
digting the engingeying perfnrmance ' . ! . B
or life cycle costs of systems 1 |t _ : : 12 6 7 3
Computer models for sizing and pre- . H . 1 1 H
dgicting the engineering performance |l 15 |- — : ' 112 5 7 4
or hfe cycle costs of systems . v ‘ |

* Each sample frame of users was i on, ion and ation products in the context of their specnllc (ecnnology Forexample biomass sample frames were
ashed abou "a biblrography of general readings on biomass”, "a calendar ol bromass .etc.
" Rank—Eac product was assi a rank based on average usetulness. Thus, the product with the highest average usefulness was assigned the rank of *1™; the product

wilh #1,2 lowes! average usefulness would be ranked 25 where all uems were ashed.  two or more information producis were tied tor 2nd. they were both assigned a8 “2". The next
Inghest ranking was then assigned a "47

© Awetage was by the ona1-4 scalefroma 4" lor “essential™ to a "1~ for “not very usetul”

Figure 3-5. Usefulness of Selected Information Items: Total Federally Funded
Biomass Researchers
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Question #8. I will read a list of pbtenliallinlormation 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 Flessponses Nt
" . ome-
or Informaltion Product Essen- Very what stall
tial useful | useful | usetul
10 15 20 25 3.0 35 4.0 @) ) (2} )
T T T T T J T
lnformation Categories: : : ' : ' ! !
. ' 1 . ' ! '
Research Intormation Categories: H : ! ! ' : :
]
The state of the art St N : ! 4 317 ] 4] 3
.. ' H ' B ! |
' [ I 1
Research in progress 1l e . | 3| 9| 4| 2
L}
. : 0 " ' ' :
Cost Information Categories: : | H ' ) ! :
. H ' 1 ] H 1 '
Costs of installing and operating ' 5 : H | " !
a solar system compared 10 a 1 ' ' ! |
conventional system T : : ' : 3 9 4 2
! . ! . . H
Costs and performance of 1 | I : ' ' ] 5 6 4 3
systems i \ ! :
> " .
. . ! : ‘ . : :
Site-Specitic Information Categories: B ' : | ' ! :
Site-Specitic Information Categ ! )
Local butlging codes or ulher ) ' | ' H ] 1
regulations atlecting siting or 24 L - ! ' ' ! : i 1 2 2 13
installation of systems - b 4 ! ! ! ! !
H .
Climatological data such as wind, 16 | _ ! ' : - | 3 2 5 8
weather. or amount of sunshine ! H . H ' . .
i | ! | : ' '
M ’ . ' v ' ’
Marketing Intormation Categories: ' . . v ' ) I-
R e ' . . '
Marketing statistics and sales H H o : 1 ! 1,
projections 0 ; : AT I N O A -
Infgrmation on how to market and : ) 1 : - ' !
sell systems including guidelines NA L : : . : : ) H 4 NA | NA NA NA
on obtaining hinancial support : ! '. : : : :
Other Information Categories: | , ' E , ’
Educational institutions and other i : ' . : ! B
organizations offering related courses | 5 L : . ' I : ] | 1 7 g9
on system design or application ! N ! \ ! H
Standards. specitications. or certifi- : H ! v ; i :
cation programs lor equipment 190 — ; ' ; : : 4 2 2 6 8
Institutional. social, environ- : ' i ! : ; :
mental. and legal aspecis of 121 — I ! ; : ) 2 5 6 5
system applications ! . ' : ' : :
H ' ! ' :
Expected major developments i \ . : : : J
during the next 10 years 6t _ ! : . 2 8 5 3
Snlar system programs, research, : ' ; ! : :
industries, and markets outside 7 H I : : : : 1 4 6 7
the United States ‘ ' H : H H ' W
! ! H : i i :
Tax credits. grants, or other 1 H : o B 1
economic incentives n ! ; ! : . 3 4 6 5
. . . . M '
. .. . ' : . ! '
Information Products: : ! : : : ) !
H H ' ' ' ! '
i - . v v ] N
Beterence Information ?roduc!;. - : ' ! : : ; . . . ;
A bibliography of generat readings r i . ! H ! ‘ 4 h
A calendar of conferences and p . . ! : : )
programs 14 — ) : ) ' 1 1 4 8 5
H H H : v ! .
A list of sources for information - 6 [} _ ; : . 1 2 8 5 3
H 1l 1 N ] .
A st of technical expeits of e 0 0 | 2|9 | 5| 2
Lists of local lenders, insurers, ! ! ) , ! H :
builders. engineers, installess, 20 | _ H i ' ! 1 {1 2 2 5 9
manutacturers,or distributuis ’ B - : H ' '
H . ! ] ! .
Descriptive Intformation Products: H H i \ \ ' !
A non-technical description of how 14 ; . ' H ! !
a particular system works 3 — ] ' ! : 4 1 2 12
Lot P i H i L 1
A technical description of how H ‘ H ! ] ]
a particular system works 8L _ ! : E E 4 2 9 1 6
' A 1 \ .
H H 1 ' ' '
System diagrams or schemalics 8\ _ E . ' : J 1 9 4 4
: : : : : ' '
: : ; : . : :
Design Information Products: ' . ' ' H ' 1
i B B H 1 K ¥
System design handbooks, installation \ \ H H H . '
i H 1 ' '
handbooks, or reierenfzg tables 13 E : : ; | 2 5 4 )
Manual methods for sizing and pre- ( ) : : : '
dicting the engineering performance 8 . H ’ ' : B : 2 7 5 4
. or tite cycle costs of systems L I : ! ‘ y
Computer models for sizing and pre- . : » H H ‘ H
dicting ihe engineering performance 224 — 1 ! ! E ) ! 3 4 3 10
or life cycle costs of systems ! - M ! ' I .
* Fach sample frame Qf users was g I on anQi Jucts 11 the context of their specific technology. For example, biomass sampie rames were
asked about "a bibliography of general readings on biomass”, “a canendar of Y Liuriass and . etc.

* Rank—Eachintormation producl was assigned a rank based on average usefulness, Thus, the product with the highest average usetuiness was assigned the rank of " 17 the product
wiln the lowes! average usetulness would be ranked "25” wnere all items were asked ! two or mare information products were tied tor 2nd. they were boin assigned a “2" The next
Manest ranung was then asaigied 8 447

© Average was ¢ by ing \he onal-4scatetroma”
Figure 3-6. Usefulness of Selected Information Items: Total Nonfederally Funded
Biomass Researchers
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Question #8. t will read a list of potential information or information prodilcls on solar systems. For each, pléase
- 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 Intormation » ||Rank Average Usefulness*** Number of Responses
g . . ome- Not
or Information Product Essen- | Very what atatl
tis) usetul | usetul | useful
15 20 25 3.0 35 4.0 () 3) (2) (L]
T T
Information Categories: H i :
] | '
M ] '
Research Information Categories; i : ) !

The state of the art 34

Rescarch o progiess - 2

|

'
. Cost Intormation Categories: ! \ , '
H | ' 1
: '
Cosls of installing and operahng ' & | '
convantiong systom I ; ]
conventional system 8 i E 3 6 - 4 4
' i
Costs and pertormance of 6 i ! ) ! 6 2 5 4
| . '
. . .
Site-Specitic_Information Categuries: H i "
M 1] i
LuLdl trnidiny vodea ur vihie . ) 5 |
egulations atlecting siing o , 231k _ ) ] ] 3 3 9
mslallabion ot dySl1ams H " !

|

Chmatological data such as wmd. 11 L
wealher or amount ol sunshine

Marketing Information Categories:
Marheting stanstcs and sales .23
projections -
ndurmanon on how to market and i nA
sell systems including guidelines I
O opIaINg Hinanekal Suppott

MA [ 'NA ) oNA | mA

QOther Intormation Cotcgories:
Educationa mstitutions and other
organzations oflenng related courses

stem degn o apeheation [

p—
(=]

shieations n g

SaOards s
LAlion prograr

£
3
@
3
~N
[+ ~n
T ¥

fnstitiial, $OCIAL Goyuan
mental and
system apply

'

3

€xprected major devetopments
during Tt neat 10 years -

I -

SOl System PUOgrAms resiearch
mdusires, and markets outside 21 |L
the Uritedd Kiates

Tax Credits, grants i Giher 14 ’.
CLODOITIG HMigentives,

Information, Producls:

Reterence Inlormation Products:

A ibiiggraphy o geneal 10 ] 2 6 5 4
A calendin ul coenlarenees and 12 : 1 2 4 7 4
picgams - (RN 1
v 1 v
A St ot souees 101 inlormatien T _ 1 3 (N 2 1
" ) ' N
A 1 o tecnmcal eopeats A N R N
Lisls ot ocal lendets nsurers, H H '
builders enginests. instatlers. 16 J| ; 3 3 2.1 9

hateibitoie s

mannlavturees,

Descriptive Information Products:
A RSN e NI LESLODUUN Ot tuw ¢
a parucular Sysiem worhs

i

A l:chmeat deschidbion o1 how 8
a parhit uidl Sysicn wirks

T

Syslueny diagrams or schematics 13

Design Information Products:

System design handbooks. installation
handbooks. or reterence tablés 16
Manual methods far sizing and pre-

T

dicting the engineering pertformance : i E
or life cycle costs of systems 16 || _ 4 1 4 6 6
Computer madels far sizing and are- H H ) /
dicting the engineering performance 16 || _ 1 5 4 7
or hfe cycle costs of systems ! H
* Each.sampte frame ol users was i on and i ion products in the context of their specilic technology. For exampte, biomass sample Irames were
asked about “a bibhography of general readings ¢n biomass™. “a calendar of biomass and "Lete.
* Rank--Ea.hintgrmation product was assigned a rank based on average usetulness. Thus, the product wilh the highest average usefulness was assigned the rank of 1" the product
~un the lowest average usefuiness would be ranked "25” where all items were asked 11 two Or more information products were tied lor 2nd, they were both assigned a "2". The next

fwyhrst ranking was then assigned a "4’

* Averans us S8 war by ing the on a i-4 scale from a "4" for "essental” to a8 "1 for “nol very useful”,

Figure 3-7.. Usefulness of Selected Information Items: Tbtal Biomass Production
and Collection Researchers
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Question #8. | 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 Rgsuioenuu ot
or Intormation Product® Easen- Very what atall
(] usetul | usetul | useful
10 15 20 25 3.0 a5 40 ) 3 | @ )
T T v T T T N
Information Categories: . E ' : ' ! '
. ' 1 1 ! ¢ .
Research Information Categories: . ! H ! : ! »
2 i : ' : ' 3] 9 6 1
The state of the ar . S .
. . . I Y ' 1
H ' R N [l
Research in progress S N | VM| 6|
. ! ’ ! ! '
Cost Information Categories: : . ' ' . ! i
: ' | ' ) | .
Costs of installing and operating ! : ! H 1 ! !
2ol system compared (02 1 eeee—— . | 5|6 | 8]0
conventional system I ! . i : .
. ’ H 1 H ‘ H
Cmtems. Periormence o 2 —— | sle 6] 2
systems . I ! i . . ' H 7
' : : C ; :
Site-Specific Information Categories: ' ! : ! . ! :
- 1
Local building codes or other ' ' K ' H ' '
regulations affecting siting or 24 | _ . ! ! , , 1 0 4 5 10
installation ot systems o : H R ; v )
' H
Climatological data such as wind. 20 |L _ | ' ! ' ' ] 0 5 7 7
weather, or amount of sunshine . I . B H ! ' |
1 ll ' ' N [l .
‘ . ' H ' '
Marketing Information Categories: H . ' ' ' : ;
Marketing statistics and sales 5 N | . H ' +
projections -~ S FE T A R L AL B
Information on how to market and . i ) : . i )
sell systems including guidelines NA i : : . ' : i ! 4| NA | NA NA NA
on obtaining linancial support * . ! H : : : :
Other Information Categories: : \ H E E H !
Educational institutions and other . ; ' ' ! ! H
organizations offering related courses 23 ' ' H H ' | 0 3 10 6
on system design or application [ ! . ! ' H H
Standards, specitications, or certifi- 16 H } ! ! - i 3 1 5 8 5
caiion programs for equipment I — . H ; } 7
Institutional. social, environ- ' ' ; ' j : H
mental: and legal aspects of 12 | — ' ' ! . 3 d 2 5 8 4
system applications ! " ' ! : ! 3
' . H ) H
Expected major developments + ! i ! ) :
Siring the next 10 vears A ef —— 0 . 0 | 23|53
Solar system programs, research, ! . ; ! H :
industries, and markets outside 20 | — : : ! : ; Ji 0| -4 9 6
the United States ' N . : H \ '
: ' . H . .
Tax credits. grants. or other 13 f . . : ! : ] 2 4 8 5
economic incentives — : H ' .
v T . . 0 T ]
. . . H i . H '
Information Products: ! ! ! H : | !
H H 1 ' !
Reference Information Products: . . H H i : ! H i
. . N . " t
A bibliography of general readings 1,5 L _ : ! , ' 4 1 4 10 4
A calendar of conferences and R BRE ; : . S . ) ! I 5 9 4
programs L e 0
: ' ; ! \ ) :
A list of sources for information 10 b _: H ' ' 4 1 10 5 3
L : ) H ‘
A st of 1echnical exgerts 51 _ ' ' " 4 2] 9 7
.
Lists of local lenders. insurers. ! . 1 ! ! , :
builders. engineers. inslallers, 18 |k Vo H 1 ! ' 4 o 5 8 6
. . . ] ' ]
manufacturers, or distributors ' : H ! . ! '
: ! ! | .
Descriptive Intormation Products: : H : ' \ ! !
A non-technical description of how f : | ! ! !
a particular system works 18 |- —, ; ! | ; b 0 3 12 4
A technical description of how H . ! H ! l !
a particular system works 5 _ ; | ! 1 1 (12 4 2
v R ' ) '
. " 1 . ' '
System diagrams or schematics 8| _ v ! ! I o (10 9 0
: v H ' ]
. : E 5 : i : !
+ v H ]
Design Intormation Products; : : ' . ! H H
. : ' . ! H '
System design handbooks, installation N H H H H : '
handbnnks. ar reference tahles n i 1 ' : 1 4 2 7 7 3
Manual methods for sizing and pre- h ! ' ) : ' !
dicting the engineering performance 2 N . ' » : H . 3 9 6 .
or lite cycle costs of systems L _ ' : H 4
Computer models lor sizing and pre- H : | H ' : H
dicting the engineering performance 17 L — H ! : : d 2 4 6 7
or life cycte costs of systems ! : 0 ' ' : H

* Each sampie lrame of users was i on n ion and i ion products in the contexi of their specilic technology. For example, biomass sample frames were
asked abaut "a bibliogranhy of geneial readings on biomass™, “a calendar of ing biomass and " elc. R
* Rank i ion product was assigned a rank based on average usefuiness, Thus. the product with the highest average usefuiness was assigned Ihe rank of "1": the product

with the lowesl average usefulness would be ranked 25" where all items were asked f two or more intormalion products were tied for 2nd. they were both assignea a “2". The next
highest rankmg was (hen assigned a 47

- Average S WAS by assigning the ona 1-4 scale Irom a “4" {or “éssential™ to a "1™ tor "6t véfy usetul *

Figure 3-8. Usefulness of Selected Information Items: Total Biomass Conversion
Researchers
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Question #8. 1 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 usetul,
somewhat useful, or not at all useful?

Type of Intormation Rank Average Usefulness*** Number of Responses
or Intormation Product* Exsean- Very s:::- alalt
e (] usefu) | usetul | usetul
15. 20 25 30 35 4.0 (O] (W] (2} m
T v T T T M
Information Categories: H ' : ' ) :
1 + N
' N H [} ] ]
Research Intormation Categories: ; ! . ! H . s
N | - ] ]
Tre sate of he an S IR (N e B
3 1
[l ‘ N ) s
Research in progress 2 | DO ¢ i {5 |20 [8 |3
h ’ - ! ' '
Cost Intormation Categories: : ) H ' 1 : E
: ) ' ' ' ' '
Costs of installing and operating . : ! \ i ! !
a solar system compared to a — ! ) '
conventional system 5 |-~ 1 - ; ' : 48 12 12 4
v . i .
f ! ' . ) . B
Costs and performance o 5 . ' ' ' 1 ] 1 f
asyslems — i ' .
: : : : . ' :
Site-Sp Inlunnation Categories: . 1 : ! , E !
Fle-SpEvitiv Tunndlion Lomgenes H . . . '
Luvul Luitding cudes wr il ' X ’ v ' ' )
regulations affecting siting or 24 | —— i : ’ ' I 7 9 19
insranation o1 systems . : : ! : : : !
. . '
Climatological data such as wind. 16 I _' : H ' : . lla 2 11 13
weather. or amount ot sunshine ! . . Lo : ' ' - R
: ! ' : ' ' '
Marketing Information Categories: ' . \ ' ' 1 :
g e = . Lo H H H
Marketing statistics and sales : . | ' j h h
projections . 23 I ' ' ‘ {1 8 11 | 16
Intormation on how to market and . i N ; o | ) .
sell systems including guidelines NA b : ' o C : i ! {INA. NA NA NA
un ubtdiniay fingnciyl support ! ! : ; ; : :
Other Information Categories: " ' E : ! '
Educational institutions and other H : ' H : 1 :
organizations pﬂering rela.ledAcourses 21 |1 _ ' H ' : ' i 6 18 1
on system design or application ! . ' ! H H |
Standards. specifications. or certifi- ; H ! ' , : H
cation programs for equipment 19 —: ' : : : 42 8 13 13
institutional. social. environ- ' : 1 ! ! i !
menial. and legal aspects of 9 | '_ ' ! : . 115 11 14 6
_system applications ! . i ' 1 ;
4 N v b .
Expected major developments | } ' H ' ' :
during the next 10 years ST ee— 0 0 5 |88 5
Solar system programs. research, H ' : ' ! ; ‘
industries. and markets outside 22 |+ _ H : H : : 41 7 15 13
the Unitad Ctates ' s | | ! I :
: ' ! .
Tax credits. grants. or other 15 )L '— R : . 15 7 12 12
economic incentives ! : . . .
. ] 1 v T +
: H ' H ' !
Information Products: : ! : : i !
Reference Intormation Products: R : ) i ) : ; ' .
A bibliography of general readings gt : J ) 3 10 15 8
! '
A calendar of conferences and . ] i H H '
brograms 14 S R I IR U
H ' . B 1 ! R
A list of sources for information 3 | _ : ! 44 21 7 4
i [] H i
. 1 ¢ .
A st of rechnical experts 3 f — : : 5 18| 101 3
Lists of local tenders, insurers, . H - H : H !
builders, engineers, installers. 19 |b _': h ! {3 8 10 15
manufacturcrs,or distributors . ' : ! !
H 1 ' '
Descriptive Intormation Products: H : : ' ! !
— H . t
A non-technical description of how L | : ) 1 !
a particular system works 18 [+ — ' ' E 11 8 17 10
A technical description ot how : ; ) ! 1 1
a particular system works 8 | _ ; E 4 18 8 6
' H 1 ' ‘
System diagrams or schematics 11 |L _‘ E \ H a1 17 12 6
. : ! ! |
. : ' : ' : i
Deslgn Information Products: ! H H ' ' \
. H . h ' '
System design handbooks. installation ; ; ; : ) !
I i - . 1
handbooks. or reference tabtes 12 | — : : ' ! 13 12 1 10
Manual methods tar sizing and pre- . n H H H H .
dicting the engineering performance H H H H ! H : X
- or life cycle costs of systems 10 | _ ! ! ! ' 44 13 12 7
Computer models tor sizing and pre- B : H \ ' 1 '
dictAing the engineering performance 17 — : H : : 13 9 10 14
or life cycle costs of systems ! ' H ) ' H .
* €ach sample frame of users was i on andi i ducts in the context of their specific lecnnology For example, biomass sample trames were
asked aboul "a bibliography of general readings on biomass™. "a calendar ot biomass and Lelc.

* Rank—Eachinformation product was assigned a rank based on average usefuiness. Thus, the product with the highest average usetuiness was assigned the rank of “1": the product
with the towesl average usefulness would be ranked "25” where all items were asked. ' two oF more information products were tied for 2nd. they were both assigned a “2". The next
mighest ranking was then assigned a "47

* Average was by assigning the onal-4 scale froma“4”tor "essemial“ toa™1" for “not very bselul".

Figure 3-9. Usefulness of Selected Information Items: Total Biomass Researchers
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Question #8. | will read a list of pot'ential 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® ' " e
Essen- Very what atall
tial usetu! { usetul | wvestut
~10 15 20 25 3.0 3

a0 4) 3) (2} M

Information Categories:

Research Information Categories:
The state of the art 2 |t

I

Research in progress 1

4 33 [102 [ 39 7

Cost Intormation Categorles

Costs of installing and operating
a solar system compared 10 a° 4
conventional system

Costs and performance ol
syslems

w
T

Site-Specitic Information Categories:
Local buitding codes or other
regulations affecting siting or 20 |}
instaliation of sysiems
Climatological data such as wind. 7L
weather: or amount of sunshine

Marketing Information Categories:
Marketing statistics and sales

projections 19 |+

intormaton on how to market and

sell systems including guidelines 23 |}

. on obtaiming financial support

Other Information Categories:
Educational institutions-and other
organizations olfering related courses
on sysiem design or application 24
$tandards. specitications, or certifi-
cation programs for equipment 17 |F
Institutional. social. environ-
mental. and legal aspects of 18
system applications

|

Expected major developments |
during the next 10 years 5 _ ‘ 4 24 88 51 17
Solar sysiem programs. research, H | N N i
industries. and markets outside 22 |k _ 51 H
the United ‘States ‘ ' H N 113 68 48 |l.
Tax credits. grants, or other 15 _ : 27 44 52 40 I

economic incentives

Information Products:

Reference Information Products:

|

. A bibliography ot general readings 16 |} 415 55 . 89
A calendar of conferences and [ - ) )
programs 10 { C lwlel|n
A bist of sources for information 6 |+ _ 4 23 79 67
.. . ] .
A list of technical experts n . — I is 66 72
Lists of local lenders, insurers. H H H
builders. engineers. installers. 20 L — 1 12 39 56. 39

manufacturers,or distiibutors

Descriptive Information Products:
A non-technical description of how 25 F

a particular system works

A technical description ol how 8" . |
a particular system works L — 118 84 63 %
" System diagrams o schematics 13 L —' 1| 14 62 78 »s

De: glgn Intormation Products;

Systom dosign handbooks, installation
handbooks, or reference tables ‘112
Manual methods for sizing and pre-
dicting the engineering performance
or lite cycle costs of systems 19
Computer models for sizing and pre- ~
dicting the engineering performance 13
or life cycle costs of systems

4 17 67 65 31

1l 30| 65| 53 1 33

- O T e P L L L P P P P PR R £

28 511 62 | 40

T

I

 Eacn sample trame ol users was i on and i ion products in the context of their o,
pedific le-.nnovogy lor exampte, biomass sample frames wi
asked about “a bibliography of generat readings on biomass™. “a catendar oi biomass and Q! .etc " i
. Rw:h Elal:hmlovmauon product was assigned a rank based on average uselulness. Thus, the product with the highest average usefulness was assigned the cank of “1”: the product
with Ihe lowes! average uselulness would be ranked "25” where all items were asken } two of MOre informalion products were tied for 2ng, th re both neda 2"
© highest ranking wos then gasigned a "av 07 2nd. they were boln assianeg a "2 The next
* Average was by assigning the Gna 1-4 scale from a “4” for “essentiai” to a “1” for “not very uselul”,

Figure 3-10. Usefulness of Selected Information Items: All Researchers
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. Teble 3-5. SUMMARY: RANKS OF TOP-RATED INFORMATION ITEMS: BIOMASS RESEARCHERS ARD ALL RESEARCHERS?

N

Biomass Researcher Group

Fed. Nanfed.

Information Item Fed. Nonfed Funded Funded Total Total Total Total Total All
Funded Funded Conver- - Conver— P&C Conver- Fec. Nonfed. Biomass Researchers
2&C P&C . . sion Funded Funded-
sion sion

The State of the Art . 5 1 4 3 2 1 5 1 2
Research in Progress ) : 1 § 7 2 5 3 1 2 1
Systems Installation/
Operation Costs 11 6 K] 1 8 1 1
Systems Cost/Performance 8 6 ] 1 6 2 1 3
Institutional, Social,

Environmental, or .

Legal Aspects 5 9 12 13 6 12 7 12 9 18
Expected Developments 2 3 6 9 4 8 3 7 3
Information Sources 2 1 ] 13 1 10 2 3 6
Technical Experts 2 3 | 4 4 5 3 3 11
Technical Descriptions : '

of Systems 5 11 6 4 8 5 6 8 8 8
Manual Analytical Tools '

for Systems Design . 20 15 3 3 16 2 11 8 10 ' 9

aInclud‘es all of those items rankad Ist through £th by any Biomass Researcher group or combination of groups or bg: All Researchers.
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The Nonfed Researchers were more interested in cost-related information than the Fed
Researchers. Total Biomass Researchers gave higher ratings to "institutional ...
aspects" and to "lists of technical experts" than did All Researchers. In fact, the four
Biomass Researcher groups were among the very few groups of the 86 studied that were
interested in "lists of technical experts." .

In examlmng the items receiving the lowest ratings, none of the following items were
ranked in the top 14 by any of the four groups:

o Local building codes or other regulations;
e Marketing statisties and sales projections; and
e Standards, specifications, or certification programs.

Building codes, regulations, and standards are often not partlcularly relevant for biomass,
as most biomass growth and collection processes take place in rural areas and do not
involve any out-of-the-ordinary structures. Marketing information generally tended to
be low-rated by All Researchers.

For Total Biomass Researchers, statistical tests indicated that the differences between
ratings for the six highest-rated items (listed above) and the eight lowest-rated ones (the
items ranked 17th through 24th in Fig. 3-9) were all statistically (P < 0.05) significant.

It should be noted, however, that these lower-rated items were not necessarily of no
worth to the Biomass Researchers. For example, 10 of the 36 (28%) Biomass Researchers
thought "standards" were either "essential" or "very useful." Thus, these information
categories/products could be useful to some Biomass Researchers, but were of a lower
relative priority to the entire group.

Statistical Comparisons. Statistical tests were used to determine whether any of the
Biomass Researcher groups rated any of these information items significantly higher (or
lower) than they were rated by any of the other three groups or by Total Biomass
Researchers or All Researchers. 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 ratings is described in Appendix
E. Fed P&C Researchers gave the highest overall ratings of the four groups, 2.42 when
. averaged across all questions. Nonfed P&C Researchers had an overall average of 2.16
(in the lowest 6 of the 86 groups studied); Fed Conv Researchers, 2.34; and Nonfed Conv
Researchers, 2.23.

In comparing the combined results of both groups of P&C Researchers to those for Conv
Researchers (both groups combined), only two items showed statistically significant dif-
ferences in ratings. P&C Researchers rated "lists of sources" significantly (P < 0.05)
higher than did the Conv Researchers (and than did All Researchers), while the Conv
Researchers rated "manual methods" significantly (P < 0.05) higher than did either their
P&C counterparts or All Researchers.

Comparisons between Total Fed Researchers and Total Nonfed Researchers indicated no .
significant differences in ratings by the two groups. :

In comparing ratings between Total Biomass Rescarchers and All Researchers, a number
of items showed significant differences in ratings. Total Biomass Researchers rated as
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significantly . (P < 0.05) higher not only "lists of sources," but also: "a nontechnical
description,”" "lists of technical experts," "educational institutions," and "institutional,
social, environmental, and legal aspects." They gave significantly (P<0.05) lower ratings
than did All Researchers to: "local building codes," "standards, specifications," "market-
ing statistics and sales projections," and "climatalogical data."

3.3 ACQUISITION OF INFORMATION BY RESPONDENTS

3.3.1 Use of Selected Information Sources

Biomass Researchers were asked which of 20 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 information on biomass 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 are shown in Table 3-6.

The information sources mentioned most often by Total Biomass Researchers were:

An organizational library or a local 'library;'
Workshops, conferences, or training sessions;

The Bio-Energy Council; 4

The Government Printing Office (GPO);

USDA; and

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

The information sources mentioned least often were:

Solar Energy Industries Association (SEIA),

National Solar Heating and Cooling Information Center (NSHCIC),
International Solar Energy Society (ISES), ’

Smithsonian Science Information Exchange (SSIE),

Regional Solar Energy Centers (RSECs), and

Technical Information Center (TIC).

Compared to All Researchers the Total Biomass Researchers were much less likely to use
ISES, TIC, DOE, and NSHCIC, but were more likely to use USDA and the Bio-Energy
Counc11

Of the four groups of Biomass Researchers, the Nonfed Conv Researchers were the least

- familiar with the information sources listed; 12 of the 20 sources had been used by 3 or
fewer respondents. The sources for which this familiarity was high, compared to the
other three groups, were GPO, NTIS, and "a. public utility company." The Fed Conv
Researchers were the most likely to have used a variety of sources.
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Table 3-6. SOURCES USED TO OBTAIN SOLAR INFORMATION: BIOMASS RESEARCHERS

Biomass Researcher Group

Fed. Nonfed.
Fed. Nonfed. Total Total Total .
Information Sources Funded Funded gg:s::_ g::\?:g— 'll;(gél Conver- Fed. Nonfed. B,il;zrﬁzlss Res eﬁrnchers
P&C P&C si . sion Funded Funded
on sion . :
Percent® °  Percent Percent Percent Percent Percent Percent Percent Percent Percent
Private Solar-Involved Organizations
Private solar energy or =nvironmental - . .

organizations 63 67 70 33 65 53 87 50 58 53
International Solar Energy Society (ISES) . . .

(including publications) 25 44 20 0 -+ 35 11 22 22 22 48

"Solar Energy Industries Association (SEIA)
(including publications) 0 22 20 0 12 11 11 11 11. 33
Contacts With Professionsls : -
Solar installer, builder, designer, .

or manufacturer 50 56 60 22 53 42 56 39 47 65
Workshops, conferences, or training

sessions 75 67 80 67 71 74 78 67 72 88

Information Services : .
Respondent's organizational library .

or local library 88 89 100 63 88 83 L 76 86 84
A commercial data base 25 33 60 0 . 29 32 44 17 31 38
Smithsonian Science Information

Exchange 38 22 30 0 29 16 33 11 22 17
A Federal Library or Information . . ’ ) '

Center 63 67 70 33 65 53 67 50 58 54
Government Printing OZfice (GPQ) 63 56 70 78 59 74 67 67 67 74
National Technical Information .

Service (NTIS) 38 56 70 67 47 68 56 61 58 64
Tezhnical Information Center (TIC) 50 33 20 11 41 16 33 22 28

40

8pereent is the percentage of respondents who used the source to obtain any solar information in the past few years.

b"( )" means the question was not asked of all of the groups in the particular set of respondents. For example, "(44)" means that 44% of those who were asked had used that

source. In no case were fewer than nine respondnets asked.
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Teble 3-6. SOURCES USED TO OBTAIN SOLAR INFORMATION: BIOMASS RESEARCHEES (Concluded)

Biomass Researcher Group

Fed. Nonfed.
. Fed. Nonfed. Total Total ‘Total
Information Sources Funde3d Funded g;‘f:f_ gg:s:: T,%:gl Conver- Ped. Nonfed. B'ilcbntnzlss Re se;\r]{: hers
P&C P&C don sion Funced Funded
on sion
Parcent® Percent Percent Percent Percent Percent Percent Percent Percent Percent
Government Solar-Irvolved Organizations
Directly from the U.S. Department of’ )

Energy 63 56 70 56 59 63 67 - 56 51 . 80
National Solar Heating & Cooling ' :

Information Center 13 22 30 0 18 16 - 22 11 17 29
Regional Solar Energy Centers 38 22 - 30 0 "29 16 33 11 22 23
State Energy or Solar Offices 38 44 60 22 41 42 50 33 12 48

Other
Some other state or local government

office or publicazion 25 33 - 50 13 29 33 39 24 31 28
A public utility company 50 53 40 67 53 53 44 61 53 51
U.S. Department cf Agriculture, ’

including Extension and Forestry 88 67 60 56 76 58 72 61 w7 (6mb
Bio-Energy Council ) 75 55 ‘80 78 65 79 78 67 "2 (72)

8percent is the percentage of respondents who used e source to obtain am amy solar information in the past few years.

b"( )" means the question was not asked of all of the graups in the particular set of raspondents. For example, "(44)" means that 44% cf those who were asked had used that
source. In no case were fewer than nine respordents a.ked
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P&C Researchers appeared to use USDA and.TIC more than the Conv Researchers did,
but used NTIS less. Total Fed Researchers appeared to use the SSIE and the RSECs more
than the Total Nonfed Researchers did, but used "a public utility company" less.

3.3.2 Membership in Solar-mterested Organizations

Seven of the 8 Fed P&C Researchers interviewed were members of a professional, tech-
nical, or other organization with an interest in solar energy (not necessarily biomass), as
were 5 of the 9 Nonfed P&C Researchers, 7 of the 10 Fed Conv Researchers, and 4 of the
9 Nonfed Conv Researchers.

The organizations mentioned and the number belonging to each are displayed in
Table 3-7. One Fed P&C Researcher also mentioned belonging to "SAMPE," one Nonfed
P&C Researcher to "ACP,"and one Fed Conv Researcher to "Mlcroblology " These were
organizations which the authors could not verify.

For Total Biomass Researchers, five organizations were the most popular: American
Association for the Advancement of Science, American Chemical Society, American
Public Works Association, American Society of Mechanical Engineers,; and National
Society of Professional Engineers. All but one of the organizations named was a profes--
sional organization and not solar specific.

3.3.3 Exposure to Publications on Solar Energy

In each of the four groups all respondents had read publications during the past 6 months
that included information on biomass energy. These publications and the number of
respondents mentioning each are shown in Table 3-8. The extensive list of publications
indicates that biomass energy information appeared in a wide variety of professional and
technical publications. DOE was the most frequently mentioned as a publisher. Specific
publications mentioned by 3 or more Biomass Researchers were: Biomass Digest,
Fortune, and Biotechnology and Bioengineering. For the most part there were few pub-
lications mentioned by more than 1 respondent. .

3.3.4 Use of Special Acquisilion Mellxnls

The respondents were asked whether they had obtained any information (not just biomass
or solar energy) in the past year by computer terminal, by Computer Output Microform
(COM), or by other microform (e.g., microfiche, mierofilm sheets or rolls). Total Bio-
mass Researchers were more likely than were All Researchers to have used computer
terminals and COM, but were less likely to have used other microforms. Total P&C .
Researchers were more likely than Total Conv Researchers to have used all three
methods. Similarly, Total Fed Researchers were more likely than were Total Nonfed
Researchers to have used all three forms (see Table 3-9). Use of COM by each group was
generally lower than was use of computer terminals or other microforms.
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Table 3-7. MEMBERSHIP IN SOLAR-INTERESTED ORGANIZATIONS:

BIOMASS RESEARCHERS

I3

Organization

Researcher Group?

Fed.

Funded
P&C

Non-
fed.
Funded
P&C

Fed.
Funded
Conv.

Non-
fed.
Funded
Conv.

Total

American Association for the Advancement
of Science

American Chemical Society

‘American Institute of Aeronautlcs and
Astronautics -

American Institute of Biological Sciences

American Institute of Chemical Engineers

American Physical Society

American Public Works Association

American Science Engineering

American Society for.Photobiology

American Society for Microbiology

American Society of Agricultural Engineers

American Society of Animal Protection

American Society of Biological Chemists

American Society of Civil Engineers

American Society of Heating,
Refrigerating and Air Conditioning
Engineers

American Society of Mechanical Engineers

American Society of Plant Physiologists

Association for Computing Machinery

Bio-Energy Council

Biophysical Society

Ecological Society of America

International Solar Energy Society

London Chemiecal Society

National Society of Professional Engmeers

New Jersey Computer Institute

Ohio Academy of Science

- Society for Industrial and Applied
Mechanies

Society of American Foresters

Solar Research Society (Jackson, MS)

Water Pollution Control Federation

[SSr—

| -]~

[ ==

| =

=

DO b = NN = QOB e

bt et QD et DND b et DND it et GAD et

[

None ("No," or "don't know")

[
w

8Number belonging to each organization.
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Table 3-8. PUBLICATIONS READ WHICH INCLUDED INFORMATION ON
SOLAR ENERGY: BIOMASS RESEARCHERS

Publication

Researcher Group?

Fed.
Funded
P&C

Non-
fed.
Funded
P&C

Fed.
Funded
Conv.

Aero Sun Times

Agricultural Engineering

Applied and Environmental. Mierobiology

Area Development Magazine

Army programs publications

Australian Journal of Plant Physiology

Bio-Energy Directory

Biological solar energy conservatlon
publications

Biomass Digest

Biomass Energy Institute Newsletter
(Bio-Joule Newsletter)

Biotechnology and Bioengineering

Biotechnology and Bioengineering Symposia
(4 of 12 published specifically on
biomass conversion)

Burlington Electric Consultmg Reports

CASCADE

Chemical Engineering

Cliff Finney magazine article

Combustion Science and Technology

- Compost Journal

DOE reports (unspecified and weekly
information publication)

Electric Power Research Institute
publications (ineluding Biofuels,
survey June 1978)

Energy

Energy Insider

Energy Users Report

Environmental Protection Agency reports

Forest Products Journal

- Fortune

Gasohol USA

Georgia Institute of Technology publications
Ghosh and Klass journal article

Government reports (unspecified)

Journal of Energy

Journal of Environmental Quality

Journal of Fuel and Heat Technology (UK)
"Journal of Water und Waste" (WPCF)
"Municipal Solid Waste Journal"
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Table 3-8. PUBLICATIONS READ WHICH INCLUDED INFORMATION ON
SOLAR ENERGY: BIOMASS RESEARCHERS (Concluded)

Researcher Group?

Fed. Non- Fed. Non-

. .- fed. fed.
Publication Funded . Funded
' P&C Funded Conv. Funded

P&C Conv.

Total

National Academy of Sciences publications
(including Biomass, A Self-Replacement '
Energy, September 1979) 1 — — - 1

NASA Publiculions o — — | —

National Civie Review - - - 1

National Parks and Conservation Magazine
(The Envirvninenlal Journul) ) - - - 1

National Library Technical Reports - 1 - -

NTIS progress reports - - 1 -

"National Waste News" magazine - - - 1

Newsweek - 1 — - —

1

- —

Parson Engineering Company reports - - -
Plant Management and Engineering
Plant Physiology

Rain

Research journal articles

Science

Solar Energy Intelligence Report
Solid Waste Management

Status of Alcohol Fuels (DOE)
‘I'echnical and trade journals

"Tilth Magazine'

Time :

Waste Age :

Wood Energy Institute reports

b=

| =1

I B

1

| =] e |
e
|
| | |
bt b bt DD et DD et bt bt bt bt ot o B ol

8Number mentioning each publication.
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Table 3-9. USE OF SPECIAL ACQUISITION METHODS: BIOMASS RESEARCHERS

Acquisition Method

Biomass : Computer ‘ ~ Other Total
Researchers ' Terminals CcoM Miecroforms Respondents
Group _— ‘
No. Percent No. Percent No. Percent No. Percent
Federally Funded P&C 4 50 2 25 2 25 .8 100
Nonfederally Funded P&C 6 - 67 1 10 5 56 9 100
Federally Funded Conv .6 60 1 11 5 50 10 100
Nonfederally Funded Conv - 0 0 0 0 1 11 9 100
" Total P&C 10 '59 3 18 7 41 17 100
Total Conversion 6 - 32 1 5 6 32 19 . 100
Total Féderally Funded 10 56 3 17 7 39 18 100
Total Nonfederally Funded 6 33 1 6 6 33 18 100
Total Biomass Researchers 16 44 4 11 13 36 36 100

All Researchers . 62 34 16 9 72 40 181 100

3.4 SUMMARY AND COMMENTS

Thirty-six biomass researchers were studied. They were divided into four groups based

~on funding source (federal or nonfederal) and whether their research projects were
primarily concerned with the production and collection (P&C) of biomass feedstock for
conversion to energy, or the actual conversion processes themselves. After the
respondents were interviewed, it was discovered that Biomass P&C Researchers tended
to be involved in both areas. The Biomass Conversion Researchers, however, were .not
involved in P&C (growth and harvesting).

The level of involvement of Biomass Researchers and their degree of informedness were
slightly higher than those of All Researchers interviewed in this study, although educa-
tional levels were similiar. Areas of investigation in which Biomass Researchers were
involved covered (1) a range of energy feedstocks: energy crops (forest, farm, and
aquatic); farm and forest residues; urban wastes; and (2) a range of conversion interests:
photosynthesis, alecohol fuels, production, incineration, ga31f1catlon, feasibility studies,
and plant construction.

Biomass Researchers attributed the greatest utility to information on:
The state of the art in biomass energy systems,

Biomass energy system research in progress,

Lists of sources for information on biomass energy systems,
Lists of technical experts in biomass energy,

Costs of installing and operatmg a blomaS energy svstem compared to a con-
v ventlonal system, and.

e Costs and performance of biomass energy systems.
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Biomass Conversion Researchers also rated "manual methods for sizing and predicting
performance or costs of biomass energy systems" highly, while Biomass Production and
Collection Researchers rated "expected major developments in biomass during the next
10 years" very highly.

Biomass Researchers gave low ratings to "local building codes or other regulations
affecting siting or installation of biomass energy systems"; "marketing statistics and
sales projections for biomass energy systems"; and "standards, specifications, or certifi-
cation programs for biomass energy systems."

Like most Researchers interviewed in this study, they rated research and cost informa-
tion as important. Their high interest in both "lists of sources" and "lists of technical
experts" suggests a pressing need for more information in the specific aspects of biomass
_energy that are within the scope of each researcher's particular area of investigation.
Biomass Researchers were among the very few groups of the 86 studied that were
interested in "lists of technical experts.”

Biomass Researchers most often received solar information through "an organizational
library or a local library"; "workshops, conferences, or training sessions"; the Bio-Energy
Council; GPO; USDA; and "directly from DOE." Most of these Researchers were
members of organizations that provided them with solar information. The most fre-
quently-named .organizations were the American Association for the Advancement of
Science, American Chemical Society, American Public Works Association, American
Society of Mechanical Engineers, and the National Society of Professional Engineers.
Biomass Researchers were also fairly extensive readers. The published information they-
read was provided by a substantial range of scientific and technical journals, environ-
mental and solar publications, popular literature, and technical reports.
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SECTION 4.0
BIOMASS MANUFACTURER REPRESENTATIVES

4.1 DESCRIPTION OF RESPONDENTS

4.1.1 Description of Sample

This section describes the results of two telephone studies to determine the needs of
representatives of manufacturers involved in the production of agricultural equipment,
forest equipment, and biomass energy conversion equipment for information on biomass
energy systems. Nine representatives of Biomass Production and Collection Equipment
Manufacturers (manufacturers of agricultural and forestry equipment) and 9 representa-
tives of Biomass Conversion Equipment Manufacturers were interviewed. In the follow-
ing these two groups will be referred to as Biomass P&C Manufacturers and Biomass
Conv Manufacturers,

The sample frame for Biomass P&C Manufacturers was constructed from the 1979 Direc-
tory of Suppliers, Manufacturers, Technical Consultants, Professional Engineers [4] (put
out by the Forest Products Research Society) and the Solar Energy Information Data
Bank (SEIDB) Manufacturers Data Base [5]. From the Forest Products Research Society
source, companies were used that were listed in the section on "Fuel Preparation,
Handling and Storage Systems, Suppliers and Manufacturers." Companies used from the
Data Base included those Fuel Processing Manufacturers involved with pulverizers or
harvesters. After all adjustments were made, 9 interview candidates were randomly
selected from a sample frame of 49 agricultural or forest equipment manufacturer repre-
sentatives.

The sample frame for Biomass Conv Manufacturers was also constructed from the Forest
Products Research Society source [4] and the SEIDB Manufacturer's Data Base [5]. In the
Forest Products Research Society source, companies used were listed in the section on
"Combustion and Heat Recovery Systems Suppliers and Manufacturers.” Companies used
from the Data Base included those manufacturers involved in Energy Production and
those Fuel Processing Manufacturers involved with hydrolysis, distillation, separators, or
dryers. Manufacturers of fireplaces, fireplace accessories, or woodburning stoves only,
were eliminated. Manufacturers of wood-fired boiler systems, fireplace water heaters,
gasifiers, plant and waste conversion systems, wood burning furnaces, organic decomposi-
tion systems, digesters, and pyrolysis systems were included. After all adjustments were
made, 9 interview candidates were randomly selected from a sample frame of 102 con-
version equipment 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 P&C or a
conversion equipment manufacturer (as appropriate) and that they would be needing
information on biomass 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.
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Table 4-1. nCOMPLETION OF INTERVIEWS: BIOMASS MANUFACTURER

REPRESENTATIVES
Number of Candidates
Event Production &.
Caollectian Convoreion
Equipment Equipment

Interview completed with sample frame candidate 6 4
Interview completed with referral candidate 3 5
Refusal or candidate termination 2 2
- Contact attempted: could not reach candidate

within three attempts or betore interviowe

were completed -0 ]
Subtotal 11 11
Contact attempted: invalid candidate (e.g., .
inappropriate field of interest,no telephone) 7 . 2
TOTAL . 18 13
Sample frame e rror rate? (Percent) 39 15

Completlon rate” (Percent) ‘ 82 . 82

8nvalid candidates divided by TOTAL
Completed interviews divided by Subtotal

Comparisons. For additional insight into the information needs and the information
abits of these representatives of Biomass Manufacturers, results from this group are
compared to the results from representatives of All (solar) Manufacturers, In performing
any statistical comparisons, the totals for the two groups of Biomass Manufacturers have
been subtracted from the totals for All Manufacturers. The data for Biomass P&C
Manufacturers, Biomass Conv Manufacturers, and All Manufacturers can be found in
Appendix F.

4.1.2 Current Status of Respondents

Role. Five of the 9 Biomass P&C Manufacturers were manufacturing harvesting equip- -
ment. Other types of equipment manufactured by this group ineluded: municipal waste
separators (2), energy storage equipment, pelletizers, hammer mills, grapple-skidders,
feller-bunchers, pelletized industrial fuel, gas generators, rotary drum dryers, flash tube
dryers, chippers, grinders, crushers, and shredders.

Products manufactured by the 9 Biomass Conv Manufacturers included: wood burning
furnaces (3), wood-fired boiler systems (2), digesters (2), heat exchangers (2), hydronic
heat reclaimers (2), fireplaces (2), thermal sensors, pyrolysis systems, and wood burning
stoves.

Involvement. Seven of the 9 (78%). representatives of Biomass P&C Manufacturers and 8
of the 9 (89%) Biomass Conv Manufacturers felt that they were "very involved" in
biomass energy. A statistical comparison between the two Biomass Manufacturer groups
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and All Manufacturers (77 of the 96, or 80% "very involved") showed no significant
differences in degree involved.

Informedness. In both groups of Biomass Manufacturers 6 of the 9 representatives (67%)
felt they were "very informed." A statistical comparison with All Manufacturers (72 of
the 96, or 75% "very informed") showed no significant differences in degree of
informedness. '

Need for Information. All respondents indicated they would need biomass energy infor-
mation either on the job or outside the job during the next year. In both groups 8 of the 9
representatives of Biomass Manufacturers indicated they would need information on
biomass on the job. Four of the 9 (44%) Biomass P&C Manufacturers and 3 of the 9 (33%)
Biomass Conv Manufacturers also indicated that they would need information on biomass
outside the job. This did not differ significantly from ALl Manufacturers, in which 93 of
the 96 (97%) were interested in information on the job and 47 of the 96 (49%) outside the
job. -

4.1.3 Backpround of Respondents

Four of the 9 representatives of Biomass P&C Manufacturers held bachelor's degrees, one
held an associate degree, and the remaining 4 were high school graduates. They had sig-
nificantly (P<0.05) fewer advanced degrees than did All Manufacturers (30 of the 96, or
31%). All 4 degrees were received in engineering, with specific fields mentioned
including chemical, electrical, and mechanical engineering. All 4 received their most
recent degree from 27 to 32 years ago.

The representatives of Biomass Conv Manufacturers had more formal education, with 6

of the 9 having bachelor's degrees and 2 having master's degrees (1 had some high

school). Types of degrees received varied widely including: economics (2), mechanical

engineering (2), forestry, architecture, fine arts, and liberal arts. Three received their

~ most recent degree over 25 years ago, 3 from 10-20 years ago, and 2 within the past 10
years.

The degree of professional experience varied among the representatives of Biomass P&C

Manufacturers, with 1 in his/her current profession for 2 or fewer years, one for 3-5
years, one for 6-10 years, and 6 for over 10 years. Collectively, this group had slightly
more years of experience than did either Biomass Conv Manufacturers or Total Manu-
facturers. Three of the respondents described their current profession as engineers, 3
were in marketing, 2 in sales, and 1 did not answer. Five of the 9 specifically stated
they were in management positions. '

The degree of professional experience among representatives of Biomass Conv Manufac-
turers also varied, with 1 in the current profession for 2 or fewer years, 2 for 3-5 years,
2 for 6-10 years, and 4 for over 10 years. Three of the Biomass Conv Manufacturers
described their current profession as managers, 1 was an entrepreneur, 1 a self-made .
engineer, and the remaining 4 mentioned business developer, mechanical engineer,
forester, and manufacturer/distributor. ' .
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4.2 INFORMATION NEEDS OF RESPONDENTS

4.2.1 Technical Areas

Representatives of Biomass Manufacturers were asked to choose those areas in which
they were "particularly interested in obtaining information" from a list of selected tech-
nical areas of biomass energy (see Table 4-2). They were most interested in "commercial
or industrial burning of biomass" (15 of the 18) and "burnable pellets, etc., from biomass"
(14 of the 18). The Biomass Conv Manufacturers were not particularly interested (3 of
the 9) in "liquid fuels from biomass materials." '

Table 4-2. AREAS OF INTEREST: BIOMASS MANUFACTURER REPRESENTATIVES

Manufacturer Group

Production & ,
Collection Conversion
Technical Area of Interest Equipment Equipment Total

‘No. Percent No. Percent No. Percent

Total Respondents 9 100 9 100 18 100

Commercial or Industrial
Burning of Biomass 7 78 8 89 15 83
Burnable Pellets, ete.,

from Biomass 6 67 8 89 14 78
Gases from Biomass Materials 7 78 6 67 13 72
Growth or Collection of
. Biomass Materials 5 56 6 67 11 61
Residential Burning of Wood 4 44 6 67 10 56
Liquid Fuels from Biomass

Materials . 6 67 3 33 -9 50

4.2.2 Types of Information -

Representatives of Biomass Manufacturers were asked to name the information about
biomass energy that was important for them to obtain. All 9 Biomass P&C Manufac-
turers volunteered one or more items of information that they considered important.
Information items receiving mentions as important included: information on quantities
of biomass material (2), biomass equipment available (2), types of biomass materials
available, a cost analysis of harvesting wood for energy, general economics information,
the market potential for biomass, a list of industries that are potential users of biomass
energy systems (including the systems they would use and to what extent), data on the
locations of available biomass feedstocks, a description of how the conversion process
works, technology updates, new developments in the decomposition of municipal wastes,
lists of beneficial end produets from biomass, better ways of separating biomass mate-
rials, composting of sewage sludge, methane gas generation, and data on mixing pellets
with coal that would pass Environmental Protection Agency (EPA) standards.
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Information items considered important by Biomass Conv Manufacturers were similar to
those mentioned by Biomass P&C Manufacturers. The items named included: types of
biomass materials/fuel available by geographic area (2), cost information, the marketing
potential and degree of current use of the solar technology by geographic area, data on
biomass conversion procedures, aquatic plants, types of material available from manu-
facturing, and pricing forecasts for oil during the next year.

Only 1 respondent in each of the Biomass Manufacturers groups volunteered that there
was information they needed but were unable to get. The Biomass P&C Manufacturer
needed a list of sources for information and the Blomass Conv Manufacturer needed more
data on conversion of waste. .

Choice Between Specific Needs. A list of 11 types of biomass information products and
14 types of biomass 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. 4-1 and 4-2. For the purpose of comparison, the results for All Manufacturers
(Fig. 4-3) are also included.

Representatlves of Biomass P&C Manufacturers selected "lists of sources for informa-
tion" and descriptive information as most important. The six top-rated information
categories/products were: :

Lists of sources for information;

A technical description of how a particular system works;

System diagrams or schematics; '

The state of the art;

Expected major developments during the next 10 years; and

Tax credits, grants, or other economic incentives.
Representatives of Biomass P&C Manufacturers assigned the lowest relative ratings to:

How to market and sell biomass systems;

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

e Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or
distributors;

e Computer models for sizing and predicting performance or costs; and
Institutional, social, environmental, and legal aspects.

Represéntafives of Biomass Conv Manufacturers selected "tax credits, grants" as the
most important information category. The six ozrated information categorles/products
were:

¢ Tax credits, grants, or other economic incentives;

o The state of the art;

e Standards, specifications, or certification programs;
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Queshon #8. | 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 Intormation Rank : Average Uscfulncss™* Number of Respanses
or Information Product* Essen- Very s::‘:l. :l‘::l
tia) usetul | usetul | usetul
15 20 2.5 30 35 4.0 : @ G | @ m
T v T T .
Information Categories: : ' H ! .
] ] !
' ' . ! H
Research Informalion Categories: ' ! H ! i :
'
The state of the ar o I P de e ]2 |
1 | ! i bl .
Posianct o rogress 7l ——— o o s |3 o
. : O 1 1 N |
Cost Intormation Categories: : ' ' ' ! E
'
. ] 1 ] ]
Cuosits of installing and operaling ' J | ) : '
a solar system compared (U a _ ' |
conventional system 7 h ' | : ' B {1 4 4 0
, ‘ ) | .
Costs and priirmance of 10 _ ) '
systems - { . : ' : i1 3 5 0
. ' .
. H I ]
] ! . 1
| ' '

site-ppecilc 1A16F

regulations altecing sding oy 11 |+
mnstaliation of wystems

2
7
z
3
E
>

18 ] Jv |2z fa 2
weather, ot amoin! of suashine : R f
i I .
Marketing Information Categories: ' 1 |
4 FLliShes and sies 1 . .
o s 16 | 1o [s |1 |3

LGt st tow 10 Iarher dnia
sell sy steims ncludmg gindehnes 25 |4
0N abtitaangy tindea al Support

Categories.
s and viher

N !';.ulnwut.uurses 16 | _ 1o 4 3 2
S Apgan dhiCh ' " '

Stan-andy speuihtations o cethil

-

Tar Gredity nrants oo aiber
ISTETPA TR I

Calton Eragrams 1o eguiprient 14 |+ — ' 4 2 2 2 3
wiron H H 1 :
st dnd tegad aspecls o 21 || _ H . i 1 5 ]
Syslenm applicatiuns R N : :
] M . ' .
Exprevtod mapa duevalopinenls H
Aun neat Iiyems - 4 3 i : 2 4 2 1
M . . . .
Sohat sy "pIOgrans, Jesy ith B ; : '
nAusiis dand markels oulside . 24 l — ! : | 0 2 4 3
the Llnceal Stes i H | ' !
F i
'
'

information Products:

Referenc 1 \ation Producls: H ‘

Aeference Joformation Producls 16 0 3 5 1
A Dibiragrdanhy Gt general rcadings o h Y . ) b
A calendar ol Tontezentes amd 1 R 1 4 |2 2
progeams r ' | y ) 1
A ISE Gl SOUEGES fur m1G matn 1L 41 (6 |2 |o

A sl ot technical expens 16 |}

LSty o tocdl lesdies insutery,
pulders, enyg nstallers. 22
manufaciurers,on distabators

Descriptive Informaiion Products:
cal descrphon of how 11
rSystem works o

A non-ec
a parpeols

A technal sesciptian ot how
a parbiculan System works

[N
T T

Systent didyidiis U1 SCHEMAtcs

ion Products:

Systers design ‘handbooks. installation
handbooks, of relerence lables 14
Manual methods tor sizing and pre-
dicting the engineering perlformance 7
or lile Cyule Lusts ul syslems L
Computer models for sizing and pre- B
dicting the engineening performance 22
ar lite cycle costs of sysiems

T

T

* Each sample frame of users was questioned on information and information products in the context of thetr specilic technology For example, biomass sampfe frames were
asaed abou! “a bblrography of general readings on biomass”, “a calendar of bromass and ~.etc.
* Rank--Eachinformation producl was assigned a rank based on average usetuiness. Thus. the product with the highest average usefulness was assigned the rank of "1 the product
with the lowest average usetuiness would be ranked "25" where all tems were askea !t lwo Or more inlormation products were tied lor 2nd, they were both assigned a “2". The next
highest ranking was then assigned a "4”
/ "t Average was by the on a1-4 scale Irom a “4™ for "essential” to a 1" for "not very useful”.

Figure 4-1. Usefulness of Selected Information Items: Biomass Production and
Collection Equipment Manufacturer Representatives
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Question #8. | will read a list of potential information or information products on solar systems. For each, please
tell me how usefu! that information would be to you. Would the following be: essential, very useful,
somewhat useful, or not at all useful?

Type of Inloﬁnalion Rank Average Usefulness®** Number of Responses
i . Some- | Not
or Information Product Essen- very what st
tial usetul | usetu! | usetul
1.0 15 20 25 3.0 3. 4.0 ) ) ) o

Information Categori

Research Information Categories:

'
'
'
'
|
The state of the art 2 W ) ' 4 3 2 3 0
¢ H | .
[l [ ]
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I ' ¢ ' ' H
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t N ] 1 B ]
H \ :
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. H ' . M B
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dunng the next 10 years 12 g ! 0 n H | 1 2 1 5 1
. . ' M .
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Industies. and matkets outside 25 | - . ) I : : 410 1 2 6
the Uniled States 1 H H N H .
H x ) : :
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rmation Products:
A blugraphy ol general resdings 19 I

N
T
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builders engineers, insiallers

U gy gL S LR | o4

. v
: :
' H
! b
N 1
! ]
! 1
; )
) 1
) '
] v
. )
1 1
] 1
| h
1 1
, h
' 1
. |
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H 1 | '
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* Each sample frame of users was i oni and i ion pi n the context of their specitic- technology. For exampre. biomass sample frames were
asked about “a bibliography of general readings on biomass”, “a calendar of ing biomass and “. elc.

* Rank—Eachintormation product was assigned a rank based on average usetulness. Thus, the product with the highest average usetulness was assigned Ihe rank of 1" Ihe product
with the lowest average usefulness would be ranked “25” where all items were asked. |f two or more informalion products were tied for 2nd. they were both assigned a "2, The next
highest ranking was then assigneaa 4.

° Average was by assigning the ona 1-4 scale from a “4” for “essenlial” to a "1 lor "not very useful”,

Figure 4-2. Usefulness of Selected Information Items: Biomass Conversion
Equipment-Manufacturer Representatives
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Question #8. 1 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 ot Infonmalion Rank Average Uscfulness®** Number of nezﬁ‘oenses ot
ar Inflormation Product® Essen- Very ' what atell
tla) useful | usetul | useful
1.0 R E 2.0 2.5 .0 a5 4.0 (4) (3) 2) M
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A list ot sources for information 16 _ ' ! ; ! 10 37 34| 14
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or life cycle costs of systems 12 # : ! ! 19 | 34 26] 16
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“ Each sample Irame ot users was

and intos
asked about “a hibliography of general seadings on biomass™, "a calendar of

biomass and

products in the contexi of their specific technology. For example, biomass sample frames were

** Rark--Eachintormation product was assigned a rank based on average usetulness, Thus. the product with the highest average uselulhess was assigned the rank ol “1": Ihe product
with the lowes! average uselulness would be ranked “25” where all items were asked. |l two or more information products were tied for 2nd, they were both assigned a “2". The next
nanPsl ranking was then assigned a "4 :

* Average was oy

ona1-4 scale Iroma “4™ tor “essential” to 8 "17 for "not very uselful”™

Figure 4-3. Usefulness of Selected Information Items: All Manufacturer Representatives
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e Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or
distributors;

e Costs and performance of systems; and
e Manual methods for sizing and predicting performance or costs.
Representatives of Biomass Conv Manufacturers assigned the lowest ratings to:
e Solar energy programs, research, industries and markets outside the United
States; '
Educational institutions and other organizations offering courses;
Climatological data;
Calendars of conferences and programs;
A nontechnical description of how a particular system works; and

Computer models for sizing and predicting performance or costs.

Statistical tests indicated that for both groups the six top-rated categories/products
were rated significantly (P<0.05) higher than were the lowest-rated items (five for P&C
Manufacturers and six for Conv Manufacturers).

Statistical tésts were used to determine whether either of the Biomass Manufacturer
groups rated any of these information items significantly higher (or lower) than they
were rated by the other manufacturer group or by 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 rating" given by the other groups. The procedure for calculating the rela-
tive rating is described in Appendix E. The overall average rating given by Biomass P&C
Manufacturers was 2.42, by Biomass Conv Manufacturers 2.39, and by All Manufacturers
2.51.

It should be noted that these lowest-rated items are not necessarily of no worth to the
Biomass Manufacturers. For example, 2 of the 9 (22%) Biomass P&C Manufacturers
thought information on "institutional, social . . . aspects™" was either "essential" or "very
useful." Thus, these information categories/products could be useful to some Biomass
Manufacturers, but were of a lower relative priority to the entire group. B

Both groups of Biomass Manufacturers gave high ratings to information on "the state of
‘the art" and "tax credits, grants, or other economic incentives." Neither gave high
ratings to international programs nor to "computer models." Basically, however, there
seemed to be many differences between the two groups. Compared to the Biomass Conv
Manufacturers, the Biomass P&C Manufacturers were more interested in. information on
"expected major developments,"” "a calendar of conferences and programs,” "lists of
sources for information," "systems diagrams or schematics," "a technical description,”
and "a nontechnical description." The Biomass Conv Manufacturers, on the other hand,
gave higher ratings to information on "standards" and "system design handbooks."

In a statistical comparison of the two Biomass Manufacturers groups, Biomass P&C
Manufacturers gave significantly (P<0.05) higher ratings to "a nontechnical description"
and significantly (P<0.05) lower ratings to "lists of local lenders, insurers, builders
(ete.)." There also appeared to be many other categories where the two differed, but the
results were not statistically significant.
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A comparison of representatives of Biomass P&C Manufacturers to All Manufacturers
showed significantly (P<0.05) higher ratings given by the Biomass group to "lists of
sources," "systems diagrams or schematics,” and "a nontechnical description" and signifi-
cantly (P<0.05) lower ratings given to "lists of local lenders, insurers, builders (ete.)" and
"how to market and sell solar systems."

Compared to All Manufacturers, representatives of Biomass Conv Manufacturers gave
significantly (P<0.05) lower ratings to "solar energy programs, research . . . outside the
United States" and "climatological data." There also was evidence that Biomass Conv
‘Manufacturers were less interested in "research in progress," but more interested in
"ocal building codes," "lists of local lenders -(ete.)," "system design: handbooks," and
"manual methods." ' '

4.3 ACQUISITION OF INFORMATION BY RESPONDENTS

4.3.1 Use of Selected Information Sources

. Representatives -of Biomass Manufacturers 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 biomass energy, but -
instead were asked if they had obtained any solar information from each specifie
source. Thus, the question sought to determine which information sources were the most
familiar to the respondents. The results are shown in Figs. 4-4 and 4-5. For the purpose
of comparison, the results for All Manufacturers (Fig. 4-6) are also included. '

The information sources mentioned most often by representatives.of Riomass P&C
Manufacturers were:
. @ Periodicals, newspapers, or magazines;
e Radio or TV; and
e The Government Printing Office (GPO).
The information sources mentioned most often by representatives of Biomass Conv
Manufacturers were: ' '
e Periodicals, newspapers, or magazines; and
e Private solar energy or environmental organizations.
The information sources mentioned least often hy representatives of Biomass P&C Manu-
facturers were:
Private solar energy or environmental organizations,
Solar Energy Industries Association (SEIA),
A commercial data base,
Bio-Energy Council,
International Solar Energy Society (ISES),

‘"o © & © @ ®

Technical Information Center (TIC),
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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 ™"’

70

80

80 100

Public Media:
Radio or TV
Periodicals, newspapers or magazines

:

Private Solar-Involved Otrganizations:

Private solar energy or environmental vrganizations

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 manutacturer of solar systems

Workshops, conferences or training sessions
Information Services*: :
Your organizational library or a local library

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

Smithsonian Scierice 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 Infarmation Service (NTIS)

Technical Information Center at Oak Ridge (TIC)

Government Solar-Involved Organizations

Directly from the U.S. Department of Energy
National Solar Heating & Cooling Information Centet
Regional Solar Energy Centers ’
State Energy or Sotar Otiices

Other:
Some other state or local government office or publication
A public utitity company

Sources for this specific sample frame**:

USDA, including extenslon and Furesliy

Bio—~Energy Council

FNot Asked

T

T

Services and centers whose primary purpose is to disseminate information.

** Some sample frames were questioned about additional informatian snurces 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 intormation 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 4-4. Use of Selected Information Sources: Biomass Production and

Collection Equipment Manufacturer 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 Pércentage Responding Yes =™
0 10 20 30 40 50 60 70 '80 90 100
T T 1 o R L) L] T

Public Media:

Nadiv o TV

T
'
'
'
'
'
'
'
'
'
‘
'

Periodicals. newspapers or magazines h

Private Solar-Involved Organizations:

Private solar energy or environmental organizations

1he local ¢hapter or national headquariers of Internationai
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 sotar systems.

Workshops. conferences or training sessions

Information Services":

Your organizational library or a local tibrary

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

Smithsonian Science 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)

i

National Technical Information Service (NTIS)

Technical Information Center at Oak Ridge (TIC)

Government Solar-involved Organizations

' Directly from the U.S. Department of Energy

National Solar Heating & Cooling Information Centet

Regional Solar Energy Centers
gtate Bnorgy or Solar Offices

Other:

Some other state or local government office or publication

A public utility company

Sources for this specific sample frame**:

¥
USDA, including Extension and Forestry

Rip-Fnergy Council

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

* Some sample frames were questioned about additional information snurces 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 tolal of 9 respondents.

Figure 4-5. Use of Selected Information Sources: Biomass Conversion Equipment
Manufacturer Representatives
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Question #11. In the past tew 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

T T T T T T

Public Media:

Radio or TV

Periodicals. newspapers or magazines

Private Solar-involved Organizations:

Private solar energy or environmental organizations

The local chapter or national headquarters of International
Solar Energy Society (1ISES). including their publications

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

Corlacts with Professionals:

An installer. builder. designer or manufacturer of solar systems

Workshops. conferences or training sessions y 4

Information 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 examplé. the National
Agricultural Library or the Environmental Data System '

The Government Printing Office (GPO)

Nationa! Technical Information Service (NTIS)

Technical Information Center at Oak Ridge (TIC)

Government Solar-Involved Organizations

Directly from the U.S. Department of Energy

National Solar Heating & Cooling Information Cente:

Regional Solar Energy Centers

Statu Bnuirgy ¢ Selar Officoy
Other: ,
—_— )
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 98 respondents. ’

Figure 4-6. Use of Selected Information Sources: All Manufacturer Répresentatives
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National Solar Heating and Cooling Information Center (NSHCIC),
Regional Solar Energy Centers (RSECs),
State energy or solar offices, and

Some other state or local government office or publications;

The information sources mentioned least often by representatives of Biomass Conv
Manutacturers were:

SEIA,

TIC,

NSHCIC,

Biv-Energy Council,

Radio or TV,

ISES, '

A commercial data base,

A federal library or information center,
National Technical Information Service (NTIS),
RSECs, and

A public utility company.

Very few of the 21 different potential sources of solar information were used by many of
the Biomass Manufacturer representatives. Only 7 of the 21 sources were mentioned by
more than half of the P&C Manufacturers and only 5 of the 21 sources were mentioned
by more than half of the Conv Manufacturers. For only 3 of the 19 sources (about which
All Manufacturers were asked) did the percentage of Biomass P&C Manufacturers using
the -source exceed the percentage of users in All Manufacturers. Similarly, for only 2 of
the 19 sources did the percentage of Biomass Conv Manufacturers using the source
exceed the percentage of users in ALl Manufacturers.

4.3.2 Membership in Solar-Interested Organizations

Five of the 9 representatives of Biomass PAC Manufacturers interviewed were members
of a professional, technical, or other organization with an interest in solar energy. These
organizations (each receiving a single mention) included:

American Chemical Society;

American Institute of Chemical Engineers;

American Society of Heating, Refrigerating and Air Conditioning Engineers;
American Pulpwood Association;

Association of Energy Engineers;

Michigan Energy and Resources Association;

Michigan Forest Products Council;
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e Society of American Foresters (SAF); and
o Wood Energy Institute.
Similarly, 5 of the 9. representatives of Biomass Conv Manufacturers interviewed were
also members of a professional, technical, or other organization with an interest in solar
energy. These organizations (and the number of times mentioned) included:
American Society of Mechanical Engineers (2),
Connecticut River Watershed Council,
Forest Products Research Sociefy,
New England Solar Energy,
SAF, S
Society for the Protection of New Hampshire Forests, and
Wind Energy Institute (WEI).

Also receiving a single mention was "National Solid Fuel Trade Association," an organiza-
tion which could not be verified by the authors.

4.3.3 Exposure to Publications on Solar Energy

* During the past 6 months, 8 of the 9 representatives of Biomass P&C Manufacturers had
read publications which included information on biomass energy. The publications they
could specify (each receiving a single mention) included:

Air Gasification Conference minutes;

e Coal publications (i.e., utilization of coal, problems getting it moving as an
alternative fuel source, coal slurry lines, mixing coal with water and moving it
thru pipe lines, pumping from coal source to user);

Energy for Survival, the Alternative to Extinction (book by Wilson Clark);

Energy Unlimited (publication by Morbark Industries);

Energy User News;

Louisiana Pacific publications: "Biomass, a Particular Solution to ﬁvery
Situation™;

Lumberman (Southern);
MERRA pubhcatlons (Mlcmgan Energy and Resource, Resource Association);
Pulpwood and Panel and

Solid Waste Managelient.

Also receiving single mentions were several publications which could not be verified by
the authors, i.e., "B&A Reports" and "technical journals."

All 9 of the Biomass Conv Manufacturer representatives had read publications during the

past 6 months that included biomass energy. The publications they could specify (and the
number of times mentioned) included:
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Compost Science;

Design Operation, Small Sewage (publication by Baines);
Fuel Oil News (2); .
Heating, Piping and Air Conditioning;

Mechanical Engineering;
Mother Earth News;

New Roots;l
Pollution Engineering;

Power;

Solar Age;
Solar Energy; _
Solar Energy Research Institute (SERI) Biomass conference;

A Survey of Biomass Gasification (SERI report);

Solar Heating and Cooling; ’

TAPPI (Technical Association of the Pulp and Paper Industry); and
Wood Burners' Eneyelopedia (book by Shelton).

Also receiving single mentions were some publications which could not be verified by the
authors. These included "Animal Waste Manager (publication by Ohr)," "BioSolar Conser—
vation," "Fireplace Journal," "Logger and Timberman," "Solar Heating," "Woodburning
Quarterly," "trade journals," "local papers (Chattanooga, Tennessee)," and "Firewood and
- Fireplaces."

None of the publications mentioned above were common to both groups of Biomass Manu-
facturers. :

4.3.4 Use of Special Acquisition Methods

The respondents were asked whether they had obtained any information (not just biomass
or solar energy) in the past year by computer terminal, by Computer Output Microform
(COM), or by other microform (e.g., mierofiche, mirofilin sheets ur rolls). Few Diomass
Manufacturers appeared accustomed to using these special acquisition methods, a trait
common to manufacturers in all technologies studied. In the past year, only 1 of the 9
(119%) in each group of Biomass Manufacturers had used a computer terminal, none had
used COM, and only 1 (11%) in each group had used other microform.

4.4 SUMMARY AND COMMENTS

Eighteen representatives of manufacturers involved in the production of equipment for
biomass energy were interviewed, nine in production and collection equipment and nine in
conversion equipment. Biomass P&C Manufacturers were somewhat less educated than
Biomass Conv Manufacturers and significantly (P<0.05) less educated than All Manufac-
turers. Representatives of Biomass P&C Manufacturers had been in their current profes-
sion somewhat longer than representatives of Biomass Conv Manufacturers.
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Representatives of Biomass P&C Manufacturers gave the highest priority to receiving
information on:

Lists of sources for information on bioméss energy systems;

A technical description of how a particular biomass energy system works;
Biomass processing system diagrams or schematics;

The state of the art in biomass energy systems;

Expected major developments in biomass energy applications during the next 10
years; and '

e Tax credits, grants, or other economic 1ncent1ves for biomass energy apphca—
tions.

Biomass Conv Manufacturers gave the higheét priority to receiving information on:

. ®. Tax credits, grants, or other economic incentives for biomass energy
applications;

e The state of the art in biomass energy systems;

e Standards, specification, or certification programs for biomass energy equipment
or installations;

e Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or
distributors for biomass energy systems;

Costs and performance of biomass energy systems; and

e Manual methods for sizing and predlctmg performance or costs of biomass energy
systems.

Biomass P&C Manufacturers gave low ratings to "how to market and sell solar systems,"
"solar energy programs, research . . . outside the United States," "lists of local lenders
(ete.)," "computer models," and "institutional, social . . . aspects."

Biomass Conv Manufacturers gave low ratings to "solar energy programs, research . .
outside the United States," "educational institutions,"” "climatological data," "calendars,"
"a nontechnical description,” and "computer models."

Both groups of Biomass Manufacturers gave high ratings to "the state of the art" and "tax
credits, grants, or other economic incentives." Neither gave high ratings to international
programs nor to "computer models." Nevertheless, there seemed to be many differences
between the two groups. Compared to the Conv Manufacturers, the Biomass P&C Manu-
facturers appeared more interested in information on "expected major developments,”
"calendars of conferences and programs," "lists of sources for information," "systems
diagrams or schematies," "a technical description,"” and "a nontechnical description."” The
Biomass Conv Manufacturers, on the other hand, gave higher ratings to information on
"standards" and "'system design handbooks." In comparison to All Manufacturers, again
Biomass P&C Manufacturers indicated substantially different information needs.

Biomass Equipment Manufacturers used very few sources for information on solar
energy. The only source mentioned by the majority of respondents in both groups was
"periodicals," (also the most popular source identified by All Manufacturers). Biomass
P&C Manufacturers also frequently mentioned "radio or TV" and GPO, while Biomass
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Conv Manufacturers frequently mentioned "private solar energy or environmental organi-
zations." Neither the USDA nor the Bio-Energy Council served as vital sources. Both
groups mentioned a wide variety of organizations and publications from which they
obtain solar information, but none were mentioned with any frequency. Based upon these
results it would appear that the best way to reach Biomass Manufacturers might be
through direct contact rather than through existing channels.
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SECTION 5.0

BIOMASS STATE FORESTRY OFFICE REPRESENTATIVES
5.1 DESCRIPTION OF RESPONDENTS

5.1.1 Description of Sample

This section describes the results of a telephone study to determine the needs of repre-
sentatives of State Forestry Offices for information on biomass energy systems. Repre-
sentatives of 9 State Forestry Offices were interviewed.

The sample frame for Biomass State Forestry Office Representatives was constructed
from the 1979 Directory of the Forest Products Industry [6] list of "State Foresters in the
United States." Contact names were the heads of such organizations as the State For-
estry Commission or Service, State Land Department (Forestry Division), State Depart-
ment of Agriculture (Forestry Section), State Department of Natural Resources (Forestry
Division), State Conservation Commission (Forestry Division), etec. One contact name
was provided for each state except Connecticut. Alaska and Hawaii contacts were not
used. The 9 interview candidates were randomly selected from a sample frame of 47
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 representatives of the State For-
estry Office and that they would be needing information on biomass 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 5-1.

Comparisons. For additional insight into the information needs and the information
habits of these Biomass State Forestry Office Representatives, results from this group
are compared to the results for Biomass Private Foresters and for Biomass Forest
Products Engineers/Consultants interviewed in this study. The data for Biomass State
Forestry Office Representatives, Biomass Private Foresters, and Biomass Forest
Products Engineers/Consultants can be found in Appendix F.

5.1.2 Current Status of Respondents

Role. Five of the Biomass State Forestry Office Representatives specifically mentioned
that they were arranging for the supply of wood for fuel. One of the 5 was selling wood
fuel and the other 4 were providing wood to: area residents (2), electric utilities for
wood-fired generating plants, and a university steam power system as a supplementary
source. Other activities conducted by the State Forestry Office Representatives on bio-
mass included: data collection on biomass energy systems and related applications; vol-
ume estimates of timber (in their state); maintaining inventories on wood stoves and
wood-fired boilers; providing marketing assistance to wood manufacturing industries on
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wood waste; plantation production of wood for fuel; research and demonstration; combin-
ing wood with urban waste for fuel; and assembling some ideas on available resources
related to forestry.

Table 5~-1. COMPLETION OF INTERVIEWS: BIOMASS STATE FORESTRY

OFFICE REPRESENTATIVES
Number of
Event Candidates
Interview completed with sample frame candidate , ' ' 6
Interview completed with referral candidate 3
Refusal or candidate termination : : 0

Contact attempted: could not reach candidate within three attempts,
or before interviews were completed

Subtotal 17,
Contact attempted: invalid candidate (e.g., inappropriate

field of interest, no telephone) ‘ . 6
TOTAL _ : .23
Sample frame error rate2 (Percent) - 26
Completion rate® (Percent) ‘ 53

81nvalid candidate divided by TOTAL
PCompleted interviews divided by Subtotal

Involvement. Six of the 9 (67%) Biomass State Forestry Office Representatives said that
they were "very involved." This level of involvement was significantly higher than that
of the Biomass Private Foresters, with 1 of the 9 (11%) "very involved" and slightly
higher than that of the Biomass Forest Products Engineers/Consultants, with 4 of the 8
(50%) "very involved." o

Informedness. Four of the 9 (44%) Biomass State Forestry Office Representatives con-
sidered themselves "very informed" and 3 of the 9 (33%) "moderately informed."
Comparatively, only 2 of the 9 (22%) Biomass Private Foresters considered themselves
"very informed," but 6 of the 9 (67%) were "moderately informed." Of the Biomass
Forest Products Engineers/Consultants, 6 of the 8 (75%) were "very informed" and 1 of
the 8 (13%) "moderately informed." The differences in levels of informedness stated by
‘the three groups did not differ significantly.

Need for Information. All 9 Biomass State Forestry Office Representives, all 9 Biomass
Private Foresters, and 7 of the 8 Biomass Forest Products Engineers/Consultants indi-
cated they would need information on biomass energy on the job during the next year.
Five of the 9 (56%) Biomass State Forestry Office Representatives also expected to need
information on biomass energy off the job. . This was similar to the results for Biomass
Private Foresters and Biomass Forest Products Engineers/Consultants, where 6 of the 9
(67%) and 5 of the 8 (63%), respectively, indicated they would need biomass information
outside the job.
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5.1.3 Background of Respondents

Four of the 9 Biomass State Forestry Office Representatives held bachelor's degrees, 3
held master's degrees, and 2 held doctoral degrees. A comparison to the other two
groups showed the Biomass State Forestry Office Representatives (5 of the 9) to have the
highest proportion of advanced degrees and the Biomass Forest Products Engineers/
Consultants (2 of the 8) to have the lowest proportion. Six of the Forestry Office Repre-
sentatives had received degrees in forestry or forest management, and 1 each in
sociology, natural resources economics, and public administration. Degrees in forestry
were also prevalent among the Biomass Private Foresters, with all 9 receiving degrees in
forestry or forest management. In contrast, only 1 respondent in the Biomass Forest
Products Engineers/Consultants group had a degree in forestry and 4 of the 8 had degrees
in engineering.

Two Biomass State'Forestry Office Representatives received their most recent degree
over 40 years ago, 2 from 20-30 years ago, 3 from 10-20 years ago, and 2 from 5-10 years
ago. The dates of degrees received by this group appeared similar to those of Biomass
Private Foresters and Biomass Forest Products Engineers/Consultants.

Only 1 respondent in the Forestry Office group had been in his/her current profession for
3-5 years, with the other 8 respondents having over 10 years experience; this level of
experience was similar to that of the other two groups of biomass foresters/engineers
interviewed. All 9 respondents interviewed at the Biomass State Forestry Offices were
foresters, with 6 of the 9 (67%) stating that they were in administrative/management
positions. -

5.2 INFORMATION NEEDS OF RESPONDENTS

5.2.1 Technical Areas ‘ . : e

‘Biomass State Forestry Office Representatives were asked to choose those areas in
which they were "particularly interested in obtaining information" from a list of selected
technical areas of biomass energy (see Table 5-2). A generally high level of interest was
expressad in all six technical areas studied, with unanimous interest in "commercial or
industrial burning of biomass." This technical area also elicited the highest interest
.levels for both Biomass Private Foresters and Biomass Forest Products Engineers/Consul-
tants. Of the other five technical areas, more Biomass State Forestry Office Represen-
tatives appeared to have a greater interest in "liquid fuels from biomass materials" and
"residential burning of wood" than did the other groups.

5.2.2 Types of Information

Biomass State Forestry Office Representatives were asked to name the information
about biomass energy that was important for them to obtain. All 9 volunteered one or
more items of information which they considered important. Topics volunteered included
information on: . conversion of raw materials, industrial systems, a realistic analysis of
uses of biomass, current research, economical harvesting systems, updated information,
information on handling system equipment, methods for storing biomass feedstock,
methane gas production, industrial uses of cogeneration, and "information we can pass on
to mills (furniture and saw mills)."
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Table 5-2. AREA OF INTEREST: BIOMASS STATE FORESTRY OFFICE
REPRESENTATIVES, BIOMASS PRIVATE FORESTERS, AND
BIOMASS FOREST PRODUCTS ENGINEERS/CONSULTANTS

Biomass
State Biomass
, Forestry Forest
Technical Area of Interest Office Biomass Products
Represen- Private Engineers/
tatives Foresters Consultants

No. Percent No. Percent No. Perceht

Commercial or Industrial Burning

of Biomass 8 1007 78 788
Burnable Pellets, ete., from Biomass 8 89 7 78 675
Growth or Collection of Biomass Materials 8 89 6 67 563
Residential Burning of Wood 8 89 3 33 450
Gases from Biomass Materials T 78 3 33 563
Liquid Fuels from Biomass Materials 7T 78 2 22 563

Four of the 9 Biomass State Forestry Office Representatives volunteered they needed

but were unable to get information on biomass energy. The specific information items
needed, however, were not mentioned.

Choice Between Specific Needs. A list of 11 types of biomass energy information
products and 13 types of biomass 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 results
are given in Fig. 5-1. For the purpose of comparison, the results for Biomass Private
Foresters and Biomass Forest Products Engineers/Consultants may be found in Figs. 6-1
and 7-1, respectively. .

Biomass State Forestry Office Representativeé selected the research information cate-
gories as most important. The seven top-rated information categories/products were:
The state of the art;

Research in progress;

Expected major developments during the next 10 years;

Lists of technical experts;

Costs of installing and operating a biomass energy system compared to a conven-
tional system; ' '

Institutional, social, environmental, and legal aspects; and

Tax credits, grants, or other economic incentives.
- Biomass State Forestry Office Representatives assigned the lowest relative ratings to:

/ e Solar enérgy programs, research, industries, and markets outside the United
States; :
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Question #8. | 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 Uselulness*** Number of Ressponses ot
or Intormation Product® Eusen- | very et | eten
tist useful | useful | useful
10 .5 20 25 3.0 35 4.0 @ Q) @) )
: - H H T T T T T
Information Categories: " ' i ' : ' ' :
: ' N ' ' ' 1
. ] 1
Research Intormation Categories; ' ! V- ! ) : ;
“Theswaie ol e an O I (A A T
: H [ , ! 1 .
Research in progress . ] ‘ | 4
1 ; ' ; ' X ' ' 3 4 1 1
Cost Intormation Categories: : ' ) ' ) H :
. ' ! ' ' ' '
H . N ) v
Costs of installing and operating ! ' ! H | H B
a solar system compared 10 a . “ ! ' ! i
conventional system 5 1r h ' ' ' ! | 2 4 2 1
' 1 N .
Costs and performance of '_' ' ) '
systems 8 I i ' ! : 4 2 3 3 1
1 : ' ! ' : .
1
Site-Specific Information Categories: : . : ! a— : .
Locat building codes or other H ! H ¢ .
regulations atlecting siting or L H Vv ) 1
installation of systems 8 ) . H : E J H 1 4 4 0
Climatological data such as wind. ‘16 L _ ! ! H : { s 2 2
weather, or amount of sunshine ' ' H H ! ' H
H . '
: ' ! | : i H
Marketing_Information Categories: E H ' ' :» : ;
Marketing stanstics and sales _ : , , '
projections 17 . H ! ! ! 4 0 3 5 1
Informaton on how to market and : 1 , : H ! :
sell systans including guidelines NA [} : : ' : ; ' , 4 NA NA | NA NA ~—
on utlaming financial support . ' ' : : ! :
Other information Categories: : H , | : H !
Educauional instilulmns and atner H ' ' ' : ' :
organizations ofiering retated courses | 17 ~ — ' ' \ ' I o 3 5 1
on system design or apphcation i ! v Y ! H ! H
; )
Standards. specifications, or certili- 5 . ( ' , ' H
canon programs for equipment 17 |t — , : : : 4 © 3 5 1
) A ! :
Instlutional. social. environ- ' ‘ ’ ' H ; H
mental and legat aspects of | _ ' ) . |
systain apphications 5 ' . ' B E : ! ! 5 3 0
H !
Expecied major developments t . H E
duning the next 10 years 3 |F ! . " H 1 6 2 0
Solar system programs. research, : : T ! !
indusines and markets outside 24 |t . ! : ! 0 0 3 6
the United States H ' H H : 1
! H ! H
T e O 5 I ]
3 i
: 1

£LUNOMIcC incentives

H i ]
Information Products: : : : :
Reference Information Producis: : ; 1 |
A bibliography of general readings 12 |+ ! ' . . 4 1 4 3 1
A calendar of conterences and _ H
programs 21 Ir b . " . 1 0 2 6 1
A Dot of eoucoL far infoimaninn 8 It _ 4 1 5 2 i

l

A HELOT IEENHICE! BRpNAIS

Lists of logal lengers, Insurers. ' ' ! 1
builders. engineers, installers. s [ 1 2 3 |3 1
manufacturers, or distabulors

Descriptive Information Products:

A non-iechincal descniption of how
a parucular system works

~n
o
Y

A techimcal desciption of how
a parbicular system works

i

Systum disgrams o schamanes 13

Oesign Intormation Products:

System design handbooks. instaltation
handbooks, or reference tables

Manual methods for sizing and pre- 13 |F _ 11 2 5 0
H H ]

dicting the engineering performance
or Ii'c\cycle costs of systems 21 -
Computer models for sizing and pre-
dicting the engincering performance 123 .
or hte cycle costs of systems

* Each sample frame of users was on
asked aboul “a bibliography of general readings on biomass”
** Rank-~Gachintormatinn pradur) was atugned A rank hasen on averaqe usefulness, Thus, (he prodyet wi
with (he towes! average usefulness would be ranked "25" where all uems were asked it two or more int
highest ranking was then assigned a "47

** Average was calcul, Ly asaigning the on a 1.4 senic froma "4” lor “easential” to a "17 for “not very useful”

in the contexi of their specilic technology. For example, biomass sample frames were

“a calendar of ing biomass and “.ete.

hg highest average usefuiness was assigned Ihe rank of “1™: the product
ation products were lied tor 2na. they were bolh assigned a "2”. The nexi

Figure 5-1. Usefulness of Selected Information Items: Biomass State Forestry
Office Representalives
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e Computer models for sizing and predicting performance or costs;
e Calendars of conferences and programs; and
e Manual methods for sizing and predicting performance or costs.

Statistical tests indicated all seven of the top-rated categories/products were rated sig-
nificantly (P<0.05) higher than were the four lowest-rated items.

It should be noted that these lower-rated items were not necessarily of no worth to the
‘Biomass State Forestry Office Representatives. For example, 3 of the 9 (33%) thought
"a nontechnical description"” was "very useful." ' Thus, these information categories/
products could be useful to some Biomass State Forestry Office Representatlves, but
were of a lower relative priority to the entire group.

Statistical tests were also used to determine whether the Biomass State Forestry Office
Representatives rated any of these information items significantly higher (or lower) than
they were rated by the Biomass Private Foresters or the Biomass Forest Products
Engineers/Consultants. 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 deseribed in Appendix E.
The average overall rating Biomass State Forestry Office Representatives gave to all
items was 2.48, for Biomass Private Foresters it was 2.08, and for Biomass Forest
Products Engineers/Consultants, 2.63.

Statistical tests indicated that, compared to Biomass Private Foresters, Biomass State
Forestry Office Representatives rated the need for information on "local building codes"
significantly (P<0.05) higher. They also appeared to give higher ratings to "research in
progress," "institutional . . . aspeects," and bibliographies.

Compared to the Biomass Forest Products Engineers/Consultants group, the Biomass
State Forestry Office Representatives gave significantly (P<0.05) higher ratings to
"educational institutions," and "expected major developments"; significantly (P<0.05)
lower ratings to "manual methods for sizing" and "solar energy programs, research . . .
outside the United States." They also appeared to give higher ratings to "state of the
art," "research in progress," bibliographies, "lists of technical experts," "lists of local
lenders (etc.)," and "a technical description."

5.3 AQUISITION OF INFORMATION BY RESPONDENTS

5.3.1 Use of Seleg_:ted Information Sources

Biomass State Forestry Office Representatives were asked which of 23 different poten-
tial 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 biomass energy, but
instead were asked if they had obtained any solar information from each specifie source.
Thus, the question sought to determine which information sources were the most familiar
to the respondents. The results are shown in Fig. 5-2. For the purpose of comparison,
the results for Biomass Private Foresters and Biomass Forest Products Engineers/
Consultants may be found in Chapters 6 and 7 in Figs. 6-2 and 7-2, respectively.
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Question #11: In the past few years, have ydu obtained any type of solar information from any of the following sources?

Information Sources

Percentage Responding Yes """

70 80
Ll

90 100

Public Media:
Radioor TV

Periodirals nPwspapers nr magazines

Private Solar-Involved Organizations:

Private solar energy or environmental arganizations

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

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

Contacts with Professionals:

Aninstaller, 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. SDC. BRS

Smithsonian Scicnce Information Exchange (SSIE)

A Federal library or information center; for example. the National
Agricuitural Library or the Environmental Data System

The Government Printing Officc (GPO)
National Technical Information Service (NTIS)V

Technical Information Center at Oak Ridge (TIC)

Government Solar-Involved Organizations

Directly from the U.S. Department of Energy
National Solar Heating & Cooting Information Center
Regional Solar Energy Centers
State Fnergy ar Solar Offices

Other:

Some other state or local government office or publication

A pubiic utility campany

Sources for this specific sample frame**:

USDA, including Extension and Forestry
Bio-Energy Council

Wood Energy Institute

- Services and centers whose primary pur

0%

0%

1
i
'
‘
|
'

rpose 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 intormation from: “the local or
national office of the U.S. Department of Agriculture, including Extension and Forestry!” .

These dala are based upon a n1a1 af 9 respondents,

" Figure 5-2. Use of Selected Information Sources: Biomass State Forestry

Office Representatives
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The information sources mentioned most often by Biomass State Forestry Office Repre-
sentatives (each used by at least 7 of the 9) were:

Periodicals, newspapers, or magazihes;

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

Radio or TV; . .

Some other state or local government office or publications;

U.S. Department of Agriculture (USDA), including Extension and Forestry;
Workshops, conferences, or training sessions; '

An organizational library or a local library;

Government Printing Office (GPO);

State energy or solar offices; and

Wood Energy Institute (WED.

The information sources mentioned least often by Biomass State Forestry Offlce Repre-
sentatives (none used by more than 2 of the 9) were: .
International Solar Energy Society (ISES),

Solar Energy Industries Association (SEIA),

National Solar Heating and Cooling Information Center (NSHCIC),

A commercial data base,

Smithsonian Science Information Exchange (SSIE),

National Technical Information Service, (NTIS) and

Technical Information Center (TIC).

_Of the .three biomass groups studied, the Biomass State Forestry Office Representatives

had the most respondents using the largest variety of information sources; Biomass
Private Foresters used the least variety. A total of 14 of the 23 (61%) sources were
mentioned by halt or more of the State Forestry Office Representatives, compared to 11
of the 22 (50%) mentioned by at least half of the Biomass Forest Products Engineers/ .
Consultants and 4 of the 21 (19%) by at least half of the Biomass Private Foresters. In
comparing the information sources used by Biomass State Forestry Office Representa-
tives to those used by Biomass Private Foresters and Biomass Forest Products Engineers/
Consultants, significantly (P<0.05) more respondents at the State Forestry Offices
mentioned using the information services provided directly by DOE.

5.3.2 Membership in Solar-Interested Organizations
Seven of the 9 Biomass State Forestry Office Representatives interviewed were members
of a professional, technical, or other organization with an interest in solar _energy. These
organizations (and the number of times mentioned) included:

e American Society for Public Administration,
- @ Forest Products Research Society,
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New Jersey Forestry Assbciation,
Oklahoma Forestry Association,
Society of American Foresters (5),
Soil Conservation Society of America,
Soil Council of America, and
Stockton State College (Pomona, NJ).

Also mentioned were some organizations which could not be verified by the authors.
These included "Illinois Tech. of Forestry," "International Agricultural Society,"
"Renewable Resources, Inc. (Kansas)," and "SAS."

Of the organizations mentioned above, membership in the Society of American Foresters
was also mentioned by 5 of the 9 (56%) Biomass Private Foresters.

5.3.3 Exposure to Publications on Solar Energy

During the past 6 months, 8 of the 9 Biomass State Forestry Office Representatives had
read publications which included information on biomass energy. The publications they
could specify (and the number of times mentioned) included:

American Forests;

Chemical Engineering;

Dartmouth College Research Policy Center reports;
Energy Resources of N.J., County by County, (CES, May 1979);

Energy Future, (book, Harvard Business School);

Home Energy Digest;

Journal of Forestry;
The Quad (newsletter, U.S. Forest Service);
Princeton University, Center for Energy Studies, publications;

Soil and Water Conservation Journal;

- Solid Waste Management;

U.S. Forest Service publications (2); and

Virginia Polytechnie Institute research papers.
Also mentioned were some publications which could not be verified by the authors.

These included "trade magazines" (2), "Aware Newsletter,"” "York Shipley articles,” and
the Federal Government. .

5.3.4 Use of Special Acquisition Methods

The respondents were asked whether they had obtained any information (not just biomass
or solar energy) in the past year by computer terminal, by Computer Output Microform
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(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few Biomass
State Forestry Office Representatives appeared accustomed to using these special acqui-
sition methods, a trait also common to Biomass Private Foresters and Biomass Forest
Products Engineers/Consultants. In the past year, 2 of the 9 (22%) had used a computer
terminal, 2 of the 9 had used COM, and 4 of the 9 (44%) had used other mieroform. A
comparison of Biomass State Forestry Office Representatives with Biomass Private
Foresters and Biomass Forest Products Engineers/Consultants showed no statistically
significant differences in the proportions using computer terminals,, COM, or other
microform.

5.4 SUMMARY AND COMMENTS

Nine respondents representing State Forestry Offices were interviewed. Five specifi-
cally mentioned that they were arranging for the supply of wood for fuel (two to area
residents, one to electric utilities, and one to a university steam power system). Other
biomass related activities included: data collection, volume estimates on timber, main-
taining inventories on wood stoves and wood-fired boilers, providing marketing assistance
to wood manufacturing industries, plantation production of wood fuel (including research
and demonstration), combining wood with urban waste for fuel, and identifying available
resources related to fqrestry.

The level of involvement of Biomass State Forestry Office Representatives was signifi-
cantly (P<0.05) higher than that of Biomass Private Foresters and slightly higher than
that of Biomass Forest Products Engineers/Consultants. Their level of informedness,
however, was slightly lower than that of Biomass Forest Products Engineers/
Consultants. Educationally, Biomass State Forestry Office Representatives more closely
resembled Biomass Private Foresters in the type and level of degree earned. Both groups
- received slightly more advanced degrees (predominantly in forestry) compared to the
Biomass Forest Products Engineers/Consultants ( with more concentration on degrees in
engineering). Professionally, all three groups appeared to be highly experienced, with
. eight of the nine Biomass State Forestry Office Representatives and a minimum of 75%
in the other two groups having over 10 years of experience in their current profession.

Biomass State Forestry Office Representatives gave the highest priority to receiving
information on:

The state of the art in.biomass energy systems;

Biomass energy system research in progress;

Expected major developments in biomass energy applications during the next 10
years;

Lists of technical experts.for biomass energy systems;

e Costs of installihg and operating a biomass energy system compared to a conven-
tional system;

e Institutional, social, environmental, and legal aspects of biomass energy applica-
tions; and '

e Tax credits, grants, or other economic incentitives for biomass energy applica-
tions. '
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They gave low ratings to "solar energy programs, research . . . outside of United States,"
"ecomputer models," "calendars," "manual methods,"and "a nontechnical description."

Biomass State Forestry Office Representatives placed the highest priority on keeping up
to date on the changing status of biomass energy. They were also interested in research
results and in institutional issues. They were one of the few groups in.the entire study
interested in "lists of technical experts."

Biomass State Forestry Office Representatives most often received solar information
from a wide variety of sources including "periodicals,"” DOE, "radio and TV," "some other
state or local government office,” USDA, "workshops, (ete.)," "an organizational...
library," GPO, "state energy or solar offices,"” and the Wood Energy Institute. Since the
respondents were from state offices, it was not surprising to find them mentioning DOE
significantly more often than did either Biomass Private Foresters or Biomass Forest
Products Engineers/Consultants. None of the Biomass State Forestry Office Representa-
tives were members of a solar energy association; four were members of the Society of
- American Foresters.
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SECTION 6.0 ‘
BIOMASS PRIVATE FORESTERS

6.1 DESCRIPTION OF RESPONDENTS

6.1.1 Description of Sample

This section describes the results of a telephone study to determine the needs of private
(nongovernment) foresters, forest managers, and silviculturists for information on
biomass energy systems. Nine Biomass Private Foresters were interviewed.

The sample frame for Biomass Private Foresters was constructed from the 1979 Direc-
tory of the Forest Products Industry [6]. A total of 64 individual nongovernment-
affiliated foresters' names were found, but names were eliminated where there was more
than one name per state. After all adjustments were made, the 9 1nterv1ew 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 foresters, and that they would be
needing information on biomass energy within the next year. If they were not both
- foresters and needmg 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.

Table 6-1. COMPLETION OF INTERVIEWS: BIOMASS PRIVATE
FORESTERS

. : Number of
- Event Candidates

Interview completed with sample frame candidate ‘ 9
Interview completed with referral candidate 0
Refusal or candidate termination : 1
Contact attempted: could not reach candidate w1th1n three attempts

or before interviews were completed " | 3
Subtotal : : 13
Contact attempted: invalid candidate (e. g.,mapproprlate
field of interest, no telephone) . 16
TOTAL ' : 29 _
Sample frame er gor rate? (Percent) ) 4 55

Completion rate” (Percent) : . 69

81nvalid candidates divided by TOTAL
bCompleted interviews divided by Subtotal
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Comparisons. For additional insight into the information needs and the information
habits of these Biomass Private Foresters, results from this group are compared to the
results from Biomass State Forestry Office Representatives and Biomass Forest Products
Engineers/Consultants interviewed in this study. The data for Biomass Private Foresters,
Biomass State Forestry Office Representatives, and Biomass Forest Products Engineers/
Consultants can be found in Appendix F.

6.1.2 Current Status of Respondents

Role. Seven of the 9 Biomass Private Foresters were consultants. Of the remaining 2
respondents, 1 was involved in logging and managing vegetation and the other was looking
for markets which could convert his employer's sawmill by-products into energy. Of the
7 consultants, 3 were involved with production and collection of wood and 4 were
involved with the conversion of wood waste to energy. The types of energy and uses of
the energy produced (or planned to produce) from biomass conversion included elec-
trieity, building heating, drying (of wood), wood pellets, and gasohol.

Involvement. Only 1 of the 9 (11%) Biomass Private Foresters said that he/she was "very
involved" in biomass energy. However, another 6 (67%) were "moderately involved."
Comparatively, the Biomass State Forestry Office Representatives stated a significantly
(P<0.05) higher level of involvement (6 of the 9 or 67% "very involved") with Biomass
Forest Products Engineers/Consultants rated slightly higher (4 of the 8 or 50% "very
involved").

Informedness. Only 2 of the 9 (22%) Biomass Private Foresters considered themselves
"yery informed"; however, 6 of the 9 (67%) were "moderately informed." Comparatively,
4 of the 9 (44%) Biomass State Forestry Office Representatives considered themselves
"very informed" and 3 of the 9 (33%) "moderately informed.” Of the Biomass Forest
Products Engineers/Consultants, 6 of the 8 (75%) considered themselves "very informed"
and 1 of the 8 (13%) "moderately informed." The levels of informedness stated by the
three groups did not differ significantly.

Need for Information. All 9 Biomass Private Foresters, all 9 Biomass State Forestry
Office Representatives, and 7 of the 8 Biomass Forest Products Engineers/Consultants
indicated they would need information on biomass energy on the job during the next
year. Six of the 9 (67%) Biomass Private Foresters also expected to need information on
biomass energy off the job. This was similar to the results for Biomass State Forestry
Office Representatives and Biomass Forest Products Engineers/Consultants, where 5 of
the 9 (56%) and 5 of the 8 (63%) respectively indicated they would need biomass informa-
tion outside the job.

6.1.3 Background of Respondents

Four of the 9 Biomass Private Foresters held master's degrees and 5 held bachelor's
degrees. All 9 had received degrees in forestry or forest management. Degrees in
forestry were also prevalent in the Biomass State Forestry Office group (6 of the 9
respondents). In contrast, only 1 respondent in the Biomass Forest Products Engineers/
Consultants groups had a degree in forestry, while 4 of the 8 had degrees in engineering.
Two Biomass Private Foresters received their most recent degree over 40 years ago, 5
approximately 30 years ago, and 2 from 10-15 years ago. The dates of degrees received
by this group appeared similar to those of Biomass State Forestry Office Representatives
and Biomass Forest Products Engineers/Consultants. A comparison of level of education,
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however, showed Biomass State Forestry Office Representatives to have the highest pro-
portion of advanced degrees and Biomass Forest Products Engineers/Consultants to have
the lowest proportion.

All 9 respondents had been in their current profession for over 10 years, a level of expe-
rience similar to that of the other two groups of biomass foresters/engineers/consultants
studied. All 9 of the Biomass Private Foresters stated they were foresters, with 7 of the
9 also stating that they were consultants.

6.2 INFORMATION NEEDS OF RESPONDENTS

6.2.1 Technical Areas

Biomass Private Foresters were asked to choose those areas in which they were "particu-
larly interested in obtaining information" from a list of selected technical areas of
biomass energy (see Table 6-2). They were more interested in "commercial or industrial
burning of biomass" and "burnable pellets, etec.," than in "liquid fuels from biomass."”

Table 6-2. AREA OF INTEREST: BIOMASS PRIVATE FORESTERS,
BIOMASS STATE FORESTRY OFFICE REPRESENTATIVES, AND
BIOMASS FOREST PRODUCTS ENGINEERS/CONSULTANTS

Biomass Biomass
State Forest
Biomass Forestry - Products
Technical Area of Interest : Private Office Engineers/
Foresters - Representatives Consultants
No. 'Percent No. Percent No. Percent
Commercial or Industrial Burning
of Biomass 7 78 9 100 7 88
Burnable Pellets, etc., from Biomass 7 78 8 89 6 75
Growth or Collection of Biomass Materials 6 67 8 89 5 63
Gases from Biomass Materials 3 33 7 78 5 83
Residential Burning of Wood 3 33 8 89 4 50
Liquid Fuels from Biomass Materials 2 22 7 78 5 63

6.2.2 Types of Information

Biomass Private Foresters were asked to name the information about biomass energy
that was important for them to obtain. All 9 Biomass Private Foresters volunteered one
or more items of information that they considered important. Topies volunteered
included information on: "sound" economic information, data on pyrolysis gas energy,
production plant plans for small-scale conversion of sawmill waste ("to something like
presto logs"), lists of forest residues which can be converted to pellet form, and the
potential uses and projected yields from biomass conversion. Topics also mentioned that
related to other technical areas of solar energy included: more (general) data on solar
energy, wind generation, and solar cells for generating electricity.
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Four of the 9 Biomass Private Foresters volunteered they needed but were unable to get
information on: state of the art in biomass energy, new harvesting techniques available
for short rotation energy plantations, a "solid economic analysis" on biomass energy, the
recovery of a pyrolysxs gas system (similar to that used in automotive engines and for
electrlclty generation in World War II), and a small-scale biomass energy conversion
plan. 4

Choice Between Specific Needs. A list of 11 types of biomass energy information
products and 12 types of biomass 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 results
are given in Fig.6-1. For the purpose of comparison, the results for Biomass State
Forestry Office Representatives and Biomass Forest Products Engineers/Consultants may
be found in Figs. 5-1 and 7-1, respectively.

Biomass Private Foresters selected the cost information categories as most important by
a considerable margin., The seven top-rated information categories/products were:

e Costs of installing and operating a biomass enérgy system compared to a conven-
tional system;

Costs and performénqe of biomass systems;

System diagrams and schematiecs;

Expected major developments during the next 10 years;

The state of the art;

Tax credits, grénts, or other economic incentives; and

A technical description of how a particular system works.
Biomass Private Foresters assigned the lowest relative ratings to:

Local building codes or other regﬁlations;
Computer models for sizing and predicting performance or costs;
Standards, specifications, or certification programs;.

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

A bibliography of general readings; and

Calendars of conferences and programs.

Statistical tests indicated all seven top categories/products were rated significantly
(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
Biomass Private Foresters. For example, 2 of the 9 (22%) thought "computer models"
were "very useful." Thus, these information categories/products could be useful to some
Biomass Private Foresters, but were of a lower relative priority to the entire group.

Statistical tests were also used to deétermine whether the Biomass Private Foresters

rated any of these information items significantly higher (or lower) than they were rated
by the Biomass State Forestry Office Representatives and Biomass Forest Products
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Question #8. | will read a list of potential information or information products on solar systems. For each, please
tell me how usetul 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’ €asen- | very vl ::::1
\ tiat useful | usetul | usetul
1.0 15 20 25 20 as ] ) @ (1)}
T T T T T T
Information Categories: : s ! : o !
. ' ) ' ! '
' L}
Research Information Categories: 1 ! ) ! ) .
o 5 ' ; i : 2 1 4 |2
The state of the art + | ' ' ! g
' » ) : ) 1l
'
Research in progress 15 |l _ ) : ' ' i o 2 4 3
H R ' . ' '
Cost Information Categories: : ' : ! ) H
: v ) ' ' '
. . . ] v
Costs of ingtalling and opcrating ! ! ) H ! !
3 ster sysm compared 0.3 IEE——— {3
conventional system 2 i h v i : 3 2 1
1 K )
sl pertomance of | RSN
systems 1 - s n \ ¢ 4 3 3 3 0
. ) ) , ' '
. ; H !
Site-Spec Intormation Categories: . ! E H : E
e 1
Local building codes or other ' + ' H |
regulations affecting siting or 22 L - H . ' ' H 0 0 4 5
installation of systems : . : ! : : i
Chimatological data such as wind. s |t . ' | 1 2 4 2
weather, or amouni of sunshine ' ! ' H ' '
. 1 ' ' ! : 1
. H H » ' 1
Marketing_Information Categories: ' J ' ' ' '
YAarxenng nformation Latesones. . ! . . )
Marketing statistics and sales B : : 4 H '
projections NA L : ! ' . E ' 4l NA NA NA | NA
Information on how to market and : ) i : ! '
sell systems including guidelines Na b : : ! : : 1 1l NA NA NA | NA
on obtaining financial support H ! : : ! :
QOther Information Categories: H ) . : H
Educational institutions and other i : ) , : '
organizalions offering related courses || — ) ' 1 i1 1 5 2
on system desian or application 1 : " " ! PO
Standards, specifications. or certiti- [ . ! : H :
cation programs for equipment 20 |{ — H H ! H | 0 5 4
tnstitutional. social. environ- H + i ! ! :
mental. and legal aspects of 17 — i ; : : 11 0 4 4
system applications : 4 ; ; ‘ :
Expected major developments 4 ' . ! ' 5 1 3 4 1
during the next 10 years N o ! N— : . v 4
Solar system programs, research, 3 H ; ' ;
industries, and markets outside 20 |- _ ' . ! : 4 1 -0 2 6
he United States ~ . ' H : ! H
H : H
. Tax credils. grants. or other 5 _ : : 11 3 3 2
economic incentives r : H H : H :
T
1 1 ' ; : i
Information Products; : i : : : :
i : H ' i
Reterence Information Products: H * ; H ! H
T e e e ' . ’
A hihlingraphy ol general readings 18 — H H : . 1° ! 4 4
» » ' )
A calendar of conferences and _ . ' ' )
programs 18 |t ; ’ : 3 ; : 4o |1 4 4
’ H ' !
A bisi ul suurces o infunnation ' _ . , | 0 2 5 1
' ) H
A hist of technical experts 8 |t _ : ) | 4 1 2 4 2
Lists of local lenders, insurers, . . H i . ) .
builders. engineers, installers, 11 |l — ' ! ! 4 0 -3 4 Z
manufacturers,or distributors. H ; H ! ' !
H ' ! |
Descriptive Information Products: . H 1 \ ) '
- — : . . I 1 '
A non-technical description of how _ ] ' H
a particular system works 13 |- . ) : ! ! 4 0 3 3 3
A technical description of how _‘ ! ! !
a particular system works 5 |v ! ; ! ! ! 4 1 3 3 2
' . i ] ' H
Systemn diagtams ur suhemalics 3|t ) ) J 1 5 1 ?
] H H " H ]
' ' H H ' '
' ] '
Design Information Products: ' B H : !
' i ' B i .
. H H ' [l
System design handbooks. instaltation ; H 1 H , 1
handbooks, or reference tables B ; : | J10 3 3|3
Manual methods for sizingand pre- H : ! H ; -
dicting the engineering performance 3 . ' \ ! 1
or life cycle costs of systems 16 | — 1 ! E : 41 1 2 4
Cumnpuler models for sizing and pre- : | \ | ;
dicting the engineering performance 22 §{ _ i .o H ! E 4 0 2 0 7
or life cycte costs of systems H H 1 ' '

* Each sample frame of users was questioned on informalion and informalion products in Ihe context of their specific technology. For example. biomass sample frames were
asked about “a bibliography of general readings on bioniass”, "a calendar of ing biomass and “,etc,

* HahR —EdCH II0IMAEnon product was assiyned a ek basod O 808709 uactulness. Thus, Ihe product with the Righeat aversgo usofulnott wac netigned tha rank of “17; tha pradurst
with the lowes! average uselutness would be ranked “25" where all items were asked. )t two or more information products were tied for 2nd. they were both assigned a 2", The nexl
righest ranking was then assigned a "d7

* average was by assigning the ona 14 scale froma "4” for "essential” 1o a "1~ lor “not very useful™.

Figure 6-1. Usefulness of Selected Information Items: Biomass Private Foresters
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Engineers/Consultants. Some groups, however, tended to give higher scores in general
than did other groups. To compensate for this effeect, 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 deseribed in Appendix E.
The average overall rating Biomass Private Foresters gave to all items was the lowest of
the three groups at 2.08, with Biomass State Forestry Office Representatives at 2.48,
and Biomass Forest Products Engineers/Consultants, 2.63.

Statistical tests indicated that, compared to Biomass State Forestry Office Representa-
tives, Biomass Private Foresters rated the need for information on "local building codes"
significantly (P <0.05) lower and also appeared to rate both cost and descrlptlve informa-
tion higher.

Biomass Private Foresters also gave significantly (P<0.05) higher ratings to "educational
institutions," and significantly (P<0.05) lower ratings to "standards, specifications" and
"manual methods" than did the Biomass Forest Products Engineers/Consultants group.
There was also evidence that the Biomass Private Foresters placed a hlgher priority on
"lists of technical experts" and "expected major developments."

6.3 ACQUISITION OF INFORMATION BY RESPON DENTS

6.3.1 Use of Selected Information Sources

Biomass Private Foresters 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 biomass 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 respon-
dents. The results are shown in Fig. 6-2. For the purpose of comparison, the results for
Biomass State Forestry Office Representatives and Biomass Forest Products Engineers/
Consultants may be found in Figs. 5-2 and 7-2, respectively.

The information sources mentioned most often by Biomass Private Foresters were:

e Periodicals, newspapers, or magazines;
e Some other state or local government office or publications; and
e U.S. Department of Agriculture (USDA), including Extension and Forestry.

The information sources mentioned least often by Biomass Private Foresters were:

Solar Energy Industries Association (SEIA);

Technical Information Center (TIC);

International Solar Energy Society (ISES);

A commercial data base; ,

National Technical Information Service (NTIS);

National Solar Heating and Cooling Information Center (NSHCIC);
Regional Solar Energy Centers (RSECs); ‘
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_Ques(ion #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 ~~

20 30 40 50 60 70 80 90 100
T T T T T T T 1 1 T
Public Media: : : :
rubic Vedia: ; : ;
Radio or TV Not Asked i f E 1
| H '

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:

Aninstaller, 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. SDC. BRS

Smithsanian Seience Infarmation Fxchange (SSIE)

A Federal library or intormation 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

Directly from the U.S. Department of Energy

Nationa! Solar Heating & Cooling Information Center
Regional Solar Energy Centers

State Ene;'qy or Solar Offices

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

Sources for this specific sample frame**:

USDA, including Extension and Forestry

Bio-Energy Council

State Department of Agriculture

0%

Not Asked

'
)
]
t
|
1
|
'
1
'
t
'
1
'
|
.

* Services and centers whose primary purpose is to disscminate 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”

""" |hese data are based upon a 1al of 9 responderis.

Figure 6-2. Use of Selected Information Sources: Biomass Private Foresters
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Bio-Energy Council;

An installer, builder, designer, or manufacturer;

An organizational library or a local library;

The Government Printing Office (GPO);

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

StateADepartments of Agriculture.
In each of these cases a maximum of 2 respondents had used the source.

In comparing the information sources used by Biomass Private Foresters to those used by
Biomass State Forestry Office Representatives and Biomass Forest Products Engineers/
Consultants, significantly (P<0.05) more State representatives had used DOE. Of the
three biomass groups studied, the Biomass Private Foresters mentioned using the least
number of information sources and Biomass State Forestry Office Representatives men-
tioned the most number of sources. Only 4 of the 21 (19%) sources were mentioned by
half or more of the Private Foresters group, compared to 14 of the 23 (61%) sources for
Biomass State Forestry Office Representatives and 11 of the 22 (50%) sources for
Biomass Forest Products Engmeers/Consultants. Of all the 86 groups studied, Biomass
Private Foresters were in the bottom seven in terms of familiarity with the 1nformatlon
sources listed.

6.3.2 Membership in Solar-Interested Organizations

Six of the 9 Biomass Private Foresters interviewed were members of a professional,
technical, or other organization with an interest in solar energy. These organizations
(and the number of times mentloned) included:

Ameriean Congress on Surveying and Mapping,

American Forest Institute,

American Forestry Association (AFA) (2),

American Society of Photogrammetry,

Forest Products Research Society,

New York Forest Association,

Northeastern Loggers Association, and

Society of American Foresters (SAF) (5).

6.3.3 Exposure to Publications on Solar Energy

During the past 6 months, all 9 Biomass Private Foresters had read publications that
included information on biomass energy. The publications they could specify (and the
number of times. mentioned) included:

e American Forests Magazine;
. @ Forest Products Journal (Forest Products Research Society);
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e Georgia Research Division of Forestry commission paper #4 on using dirty wood
chips for energy;

Journal of Forestry (3);
Northern Logger and Timber Processer;

Pulp and Paper; and

Wood Energy Institute publications.
Also mentioned were some publicatiens which the authors could not verify. These

included "elementary materials," "Forest Industry Magazine (2)," "Lumbering Journal,"
"Woodburning," "Wood Digest," and "trade journals."

6.3.4 Use of Special Acquisition Methods

The respondents were asked whether they had obtained any information (not just biomass
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 Biomass
Private Foresters appeared accustomed to using these special acquisition methods, a
trait also common to Biomass State Forestry Office Representatives and Biomass Forest
Products Engineers/Consultants. In the past year, only 1 of the 9 (11%) had used a
computer terminal, none had used COM, and 1 (11%) had used other microform. A com-
parison of Biomass Private Foresters with Biomass State Forestry Office Representatives
and Biomass Forest Products Engineers/Consultants showed no statistically significant
differences in the proportion using computer terminals, COM, or other microform.

6.4 SUMMARY AND COMMENTS

Nine Biomass nongovernment-affiliated foresters were interviewed. Seven of the nine
were consultants, one was involved in logging and managing vegetation and the other was
looking for markets which would convert their sawmill by-products into energy. Of the
seven consultants, three were involved with production and collection of wood and four
with the process of conversion of wood waste to energy (including generating electricity,
heating a building, drying of wood, wood pellets, and gasohol).

The level of involvement and the degree of informedness of Biomass Private Foresters
was lower than those of Biomass State Forestry Office Representatives and Biomass
Forest Products Engineers/Consultants. Educationally, Biomass Private Foresters
resembled the Biomass State Forestry Office Representatives in the type and level of
degree earned. Both groups had received slightly more advanced degrees (predominantly
in forestry) than had the Biomass Forest Products Engineers/Consultants (with slightly
fewer advanced degrees and more concentration on degrees in engineering).

Professxonally, all three groups appeared to be hlghly experienced, with all nine Biomass
Private Foresters and a minimum of 75% in the other two groups having over 10 years of
experience in their current profession.

Biomass Private Foresters gave the highest priority to receiving information on:

e Costs of installing and operating a biomass energy system compared to a conven-
tional system;
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Costs and performance of biomass energy installations;
e Biomass processing system diagrams and schematics;

Expected major developments in biomass energy applications during the next 10
years;

The state of the art in biomass energy systems;
Tax credits, grants, or other economic incentives for biomass energy applica-
tions; and . ‘ :

e A technical description of how a particular biomass energy system works.

They gave low ratings to "local building codes," "computer models," "standards, specifi-
cations," "solar energy programs, research, . . . outside the United States," "a bibliog-
raphy of general readings," and "calendars of conferences and programs."

The Biomass Private Forester group received solar information most often through
"periodicals," "some other state or local government office or publications," and USDA.
None of the Biomass Private Foresters were members of a solar energy association and
very few obtained any information through traditional solar energy or DOE sources. Six
of the nine (67%) were members of SAF. '
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SECTION 7.0
BIOMASS FOREST PRODUCTS ENGINEERS/CONSULTANTS

7.1 DESCRIPTION OF RESPONDENTS

7.1.1 Description of Sample

This section describes the results of a telephone study to determine the needs of forest
products engineers and consultants for information on biomass energy system. Eight
Biomass Forest Products Engineers/ Consultants were interviewed.

The sample frame for Biomass- Forest Products Engineers/Consultants was constructed
from the 1979 Directory of Suppliers, Manufacturers, Technical Consultants, Professional
" Engineers put out by the Forest Products Research Society [4. Contact names were
listed under the section headed "Technical Consultants and Professional Engineers."
These included industries, engineering companies, universities, U.S. Department of Agri-
culture (USDA), Tennessee Valley Authority (TVA), and private consultants. Duplicates
with sample frames for Biomass State Forestry Office Representatives, Biomass Private
Foresters, Biomass Manufacturers, and any other professionally related groups were eli-
minated. After all adjustments were made, the 8 interview candidates were randomly
selected from a sample frame of 83 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 forest products engineers or consul-
tants, and that they would be needing information on biomass energy within the next
year. If they were not both forest products engineers/consultants and needing informa-
tion, they were asked if they could refer the interviewer to someone else in their organi-
"~ zation 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 can-
didate was randomly selected from the sample frame. The results of this process may be
seen in Tahle 7-1.

Comparisons. For additional insight into the information needs and the information
habits of these Biomass Forest Products Engineers/Consultants, results from this group
are compared to the results from Biomass Private Foresters and Biomass State Forestry
Office Representatives interviewed in this study. The data for Biomass Forest Products
Engineers/Consultants, Biomass Private Foresters, and Biomass State Forestry Offlce
Representatives can be found in Appendix F.

7.1.2 Current Status of Respondents

Role. By technical area, 6 of the 8 Biomass Forest Products Engineers/Consultants had
expertise in conversion and 2 in production and collection. Of the 6 conversion experts, 5
consulted on complete systems or plant design and 1 consulted on wood-fired boilers.
The 2 production and collection experts consulted on the handling and transporting of
biomass and 1 also consulted on the cost of harvesting and estimating yields per acre.
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Table 7-1. COMPLETION OF INTERVIEWS: BIOMASS FOREST PRODUCTS

ENGINEERS/CONSULTANTS
Number of
Event Candidates
Interview completed with sample frame candidate 7
Interview completed with referral candidate 1
Refusal or candidate termination 2
Contact attempted: could not reach candidate within three attempts
or before interviews were completed . , 4
Subtotal ' 14
Contact attempted: invalid candidate (e.g., inappropriate
field of interest, no telephonse) 3
TOTAL 17
Sample frame e gor rate? (Percent) 18
Completion rate® (Percent) 57

8nvalid candidates divided by TOTAL
l:’Completed interviews divided by Subtotal

Involvement. Four of the 8 (50%) Biomass Forest Products Engineers/Consultants said
that they were "very involved" (2 of the 8 or 25% were "moderately involved") in biomass
energy. This level of involvement was higher than that of the Biomass Private Foresters
with 1 or 11% "very involved" (6 of the 8 or 67% "moderately involved") and similar to
that of the Biomass Forestry Office Representatives with 6 of the 8 or 67% "very
involved" (0 "moderately involved").

Informedness. Six of the 8 (75%) Biomass Forest Products Engineers/Consultants con-
sidered themselves "very informed" and 1 of 8 (13%) was "moderately informed." Com-
paratively, only 2 of the 9 (22%) Biomass Private Foresters considered themselves "very
informed." However, 6 of the 9 (67%) were "moderately informed." Of the Biomass
State Forestry Office Representatives, 4 of the 9 (44%) stated "very informed" and 3 of
the 9 (33%), "moderately informed." The levels of informedness stated by the three
groups did not differ significantly.

Need for Information. Seven of the 8 (88%) Biomass Forest Products Engineers/
Consultants indicated they would need information on biomass energy on the job during
the next year. Five of the 8 (63%) Biomass Forest Products Engineers/Consultants also
expected to need information on biomass energy off the job. This was similar to the
. results for Biomass Private Foresters and Biomass State Forestry Office Representa-
tives, where 6 of the 9 (67%) and 5 of the 9 (56%), respectively, indicated they would
need biomass 1nformatlon outside the job.

7.1.3 Background of Respondents

Five of the 8 Biomass Forest Products Engineers/Consultants held bachelor's degrees, 2
held master's degrees, and 1 had received vocational/technical training. Four had
received degrees in engineering, and 1 each in chemistry, forestry, and business adminis-
tration. Three Biomass Forest Products Engineers/Consultants received their most
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recent degree over 35 years ago, 2 were received 20-30 years ago, 1 was received 10-20
years ago, and 1 was received 5-10 years ago. The dates of degrees received by this
group appeared similar to those of Biomass Private Foresters and Biomass State Forestry
Office Representatives. A comparison of the educational levels, however, showed
Biomass State Forestry Office Representatives to have the highest proportion of
advanced degrees and Biomass Forest Products Engineers/Consultants to have the lowest
proportion.

One Engineer/Consultant had been in his/her current profession for less than 2 years, 1
for 6-10 years, and the other 6 respondents for over 10 years—a level of experience
similar to the other two groups of biomass foresters/engineers studied. Four of the 8
stated their current profession as engineers; including a consulting engineer, an engineer
contractor and a chemical engineer. Of the remaining 4, 1 was a consultant in the wood
fuel industry, 1 was a manager, and 2 did not specify their. profession.

7.2 INFORMATION NEEDS OF RESPONDENTS

7.2.1 Technical Areas

Biomass Forest Products Engmeers/Consultants were asked to choose those areas in
which they were "particularly interested in obtaining information" from a list of selected
technical areas of biomass energy (see Table 7-2). They seemed to be more interested in
"eommercial or industrial burning of biomass" than in "residential burning of wood." For
the other technical areas, both Biomass Forest Products Engineers/Consultants and
Biomass Private Foresters appeared to have somewhat less interest in "liquid fuels from
biomass materials" and "residential burning of wood" than did the Biomass State Forestry
Office Representatives.

Table 7-2. AREAS OF INTEREST: BIOMASS FOREST PRODUCTS
ENGINEERS/CONSULTANTS, BIOMASS STATE FORESTRY OFFICE
REPRESENTATIVES, AND BIOMASS PRIVATE FORESTERS :

Biomass Biomass
Forest ~ State .
‘ Products Forestry , Biomass
Technical Area of Interest Engineers/ Office Private .
Consultants Representatives Foresters
No. Percent ‘No. Percent No. Percent
Commercial or Industrial
Burning of Biomass 7 88 9 100 7 78
Burnable Pellets, etc., from
Biomass 6 75 8 89 7 78
Growth or Collection of
Biomass Materials 5 63 8 89 6 67
Gases from Biomass Materials 5 63 7 78 3 33
quid Fuels from Blomass ~
Mlaterials 5 63 7 78 2 22
Residential Burning of Wood 4 50 8 89 3 33
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7.2.2 Types of Information

Biomass Forest Products Engineers/Consultants were asked to name information about
biomass energy that was important for them to obtain. Seven of the 8 Biomass Forest
Products Engineers/Consultants volunteered one or more items of information that they
considered important. Topics volunteered included information on: new technology,
actual experiences with pilot projects, pollution standards for biomass conversion plants
and the actual cost per ton, U.S. Forest Service estimates of biomass availability, tech-
nical descriptions of biomass systems, forecasts of changes in legal aspects of biomass,
_information on the total delivery system of biomass from production to end use, informa-
tion on burning of sewage sludge, use of agricultural by-products and waste (i.e., whey
from cheese), transportation costs per ton for wood pulp and sawdust, the burning char-
acteristies of wood, and information on new business and new boilers to be developed.

Four of the 8 Biomass Forest Products Engineers/Consultants volunteered that they
needed, but were unable to get, information on U.S. Forest Service estimates of biomass
availablility (2), actual operating experiences (both problems and successes) on plants
currently in service (from an independent third party), the ability of plants to meet pollu-
tion guidelines, marketing data, lists of experts, and engineering data.

Choice Between Specific Needs. A list of 11 types of biomass energy information
products and 14 types of biomass 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 results
are given in Fig. 7-1. For the purpose of comparison, the results for Biomass State
Forestry Office Representatives and Biomass Private Foresters may be found in Figs. 5-1
and 6-1, respectively.

Biomass Forest Products Engineers/Consultants selected the cost information categories
as most important. The five top-rated information categories/products were:

Costs and performance of systems, N

Manual methods for sizing and predicting performance or costs,

e Costs of installing and operating a biomass energy system compared to a conven-
tional system,

A technical description of how a particular system works, and

e System diagrams or schematics.
Biomass Forest Products Engineers/Consultants assigned the lowest relative ratings to:

Educational institutions and other organizations offering courses,
How to market and sell solar systems, .

Calendars of conferences and programs, and

A bibliography of general readings.

Statistical tests indicated all four of the top categories/products were rated significantly
(P<0.05) higher than were the four lowest-rated items.
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Question #8.. | will read a list of potential information or information bré&ucts on solar systems. Foreach, please
tell me how useful that information would be to you. Would the following be: essential, very useful,
somewhat usetul, or not at all useful?

Type of Intormation Rank Average Uselulness®** Number ot Relpov_uu
or Information Product* Essen- Very whst stan
tloh usetul | usatul .| usetus
10 15 ‘20 25 0 35 40 @ 3) ) m
T T M T T L) T
Information Categories: : i ! : ' ! .
. ' ' H ' ' H
v 1 1 1
Research Informatian Categories; ; ! ' ! ) : : .
. !
The state of the art 04 RN : ‘ 11 4 3|0
. ' R 1 . '
H | ' )
Research m progress B e 1 {2 1|4 |1
h ! v ) ' 1 .
Cost Information Categories; : ! H ! l H E '
. . ' ' ' . 1 .
H ) '
Costs ol installing and operaling ' ' : | 1 | !
2ol aystem compared 0.4 P ee——— 0 2 [ |20
conventional system v . " ' )
. \ .
Costs and pertormance of 1 . . H ! i J 3 5 0 0
systems - 2 B : 1
: : ! ' B ; :
' I
Site-Spceitic Information Categories; i E E ! h : ;
t.ocal buitding codes or other p ! ) . H ' '
regulations atlecting siting or 12 | — ! ' H J2 2 3 1
installation ot systems H ! ! : : ' '
Climatological data such as wind. 15 N : P 1 2 | a 1
weather. or amount of sunshine . . ' H ' K H ' )
' ' : ' : i :
Marketing Information Calegories: : . : ' i ' '
RS e ,
Markeling siatistics and sales H A H : , ! ! 1 2 5 0
projections 13 |F 1 . : 1
b . d .
Information on how 1o market and p H : . . H
. . . 1
sell systems including guidetines 234 “ ' ' | ) | 0 3 3 2
on obtaining financial support H ‘ ! : ! : :
Other Information Categories: : ; : : : H :
Educational institutions and other i ; ! ' : ) 1
organizations offenng related cowr ses 25 . . ' 1 H o 1 4 3
on systern design or apphcation " ! ' ! ' : )
Standards. specinCanons. ar cetin- 6 H H ! : . ' H 3 2 3 0
cation programs for squipment N R
Institutional social, environ- H ! ' ' ' ! E
mental and legal aspects of 9 |l " : ; : 2 3 1 1
system applications ! . Y ! ' : :
N . ] .
Expected major developments i H I | ) ! : 0 4 3 1
during the next 10 years 15 - IR : : : 1
Solar system programs. research,” : ' H : .
ndustries. and markets oulsioe 15 |- _ : : : : 11 2 4 1
the United States " n H ' | '
M . N v ]
oo vt ol SO, 0 . 0 2 4|0 |2
economic incentives B ! n " " H . '
. : ! ; : : ' .
Information Products: H ! ! . : 1 !
v f 1 H ' ' I
Refe! rmation Products: H H 1 ! ! \ '
T 15 : ) : ! 0 3 5 0
A bibhogtaphy ot general 1ezadings r H ' ! ! h
. . .
A calendar uf conlerences and 23 L p - : . : \ 41 1 4 2
programs I ; ; ‘
H H H ! | ! '
A st of soueees torinformation 6 I “ H . 12 4 2 0
? ' H '
A i3t ot technical axperts 15 |t * ! , ! , J12 1 3 2
1 | '
Lists of local lengers, nsurers, L . ) H : ! ) {
builders. engmeurs, installers, 15 I : ! ' J1 2 4 1
manutacturers, o distnbutors N R H : N : :
: ! 1 '
Descriptive Intormation Products: H i ! ) ! , .
- H . '
A non-techincal descrplion of how 15 . N ' ' : : 1 2 4 1
a particular system works o i ' ! ‘ g
. ‘ H ) 1 | i \
A 1echnical descniption of how 3 H . H ) 2 5 1 0
& patieular system works s ; 1
B . . ' ,
. H i H . '
System diagrams o1 schematics 8 | “ H | | 13 2 2 1
H )
- ; : : | ! :
' H i 1l ' . ]
Design Information Products: ! : : : )
. H ! ' , '
System design handbooks. instaliation ; ; ! ! : 1 H
handbooks, or reference tables 3 |L _ ' H 13 3 2 0
Manual methods for sizingand pre- - : Y , . . - !
dicting the engineering performance 2 . ' ' ‘ i : 3 4 1 0
or life cycle costs of systems i - _ . H E
Computer models for sizing and pre- | ! : o | ' : '
dicting the engineering performance  |l15 [L _ h ! : : 2 1 3 ?
or life cycle costs of systems M > 0 H ' ' H
* Each sample Irame of users was i oni ion ang i ducts in the context of their specific technology. For example, biomass sample Irames were
asked aboul “a bibliography of general readings on biomass”, “a calendar of biomass and prog ~ ete.

* Rank--Eachintormation producl was assigned a rank based on average usetuiness. Thus, the progduct with the highest average uselulness was assigned the rank of "1, the product
with the 10weS| Av8rage usetutniss wuulu ug tanied “23" wheie all ilenrs wore asked. Y 130 67 more informetion pradurte wara tiar Inr 20 Iney were hnth assianed a “2”, The next
mghest ranking was then assigned a 47

" Average was Dby assigning the onai-dscaleiroma 4™ tor “essential” to a "1" for "not very useful”,

Figure 7-1. Usefulness of Selected Information Items: Biomass Forest Producls
Enylneers/Cunsullants
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It should be noted that these lower-rated items were not necessarily of no worth to the
Biomass Forest Products Engineers/Consultants. For example, 3 of the 8 (38%) thought
"a bibliography of general readings" was "very useful." Thus, these information
categories/products could be useful to some Biomass Forest Products Engineers/
Consultants, but were of a lower relative priority to the entire group.

Statistical tests were also used to determine whether the Biomass Forest Products
Engineers/Consultants rated any of these information items significantly higher (or
lower) than they were rated by the Biomass Private Foresters and the Biomass State
Forestry Office Representatives. 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 overall rating Biomass Forest Products Engineers/Consultants
gave to all items was the highest of the three groups at 2.63; for Biomass Private
Foresters it was 2.08; and for Biomass State Forestry Office Representatives it was 2.48.

Compared to Biomass State Forestry Office Representatives, the Biomass Forest
Products Engineers/Consultants rated the need for information on "manual methods for
sizing" and "solar energy programs, research . . . outside the United States" significantly
(P<0.05) higher, and "educational institutions" and "expected major developments" signi-
ficantly (P<0.05) lower. Biomass Forest Products Engineers/Consultants also gave
higher ratings to "cost and performance" and to "standards."

Compared to the Biomass Private Foresters group, Biomass Forest Products Engineers/
Consultants gave significantly (P<0.05) higher ratings for "standards, specifications" and
"manual methods for sizing" and significantly (P<0.05) lower ratings for "educational
institutions." Biomass Forest Products Engineers/Consultants were also much more
interested in "system design handbooks."

7.3 ACQUISITION OF INFORMATION BY RESPONDENTS

7.3.1 Use of Selected Information Sources

Biomass Forest Products Engineers/Consultants were asked which of 22 different poten-
tial 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 biomass 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. 7-2. For the purpose of com-
parison, the results for Biomass State Forestry Office Representatives and Biomass
Private Foresters may be found in Figs. 5-2 and 6-2, respectively.

The information sources mentioned most often by Biomass Forest Products Engineers/
Consultants were:

e Periodicals, newspapers, or magazines;
e An installer, builder, designer, or manufacturer (outside of your organization);
e Government Printing Office (GPO);
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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
|l T

Public Media:

Radio or TV

Periodicals, newspapers or magazines

Private Solar-Involved Organizations:

Private solar energy or environmental organizations

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

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

Contacts with Professionals:

An instalter. 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, SDC, BRS

Smithsonian Science Information Exchange (SSIE)

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

The Government Printing Otfice (GPO)
National Technical Information Service (NTIS)

Technical Information Center at Oak Ridge (TIC)

Government Solar-Involved Organizations

Directly from ;hel1l,S Department nf Energy

National Solar Heating & Cooling Information Center
Regional Solar Energy CerAters

State Energy or Solar Oftices

Some other state or local government office or gublicatioh
A public utility company

Sources for this specific sample frame**:

USDA, including Extension and Forestry
Bio—-Eﬁergy Council

Wood Energy institute

* Services and centers whose primary purpose is 1o 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 intormation trom: “the local or
national office of the U.S. Department of Agriculture. including Extension and Forestry”

° These ddld dre based upon a total of 8 respoindeiits.

Figure 7-2. Use of Selected Information Sources: Biomass Forest Products
Engineers/Consultants
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Wood Energy Institute; and

The Bio-Energy Council.

The information sources mentioned least often by Blomass Forest Products Engmeers/
Consultants were:

International Solar Energy Society (ISES),

A commercial data base, |
National Technical Information Service (NTIS),
Regional Solar Energy Centers (RSECs),

. Solar Energy Industries Association (SEIA),
An organizational library or a local library,

A federal library or information center, and
Technical Information Center (TIC).

In comparmg the information sources used by Biomass Forest Products Engineers/
Consultants to those used by Biomass Private Foresters and Biomass State Forestry
Office Representatives, significantly (P<0.05) more representatives of the State
Forestry Offices mentioned using the services provided by the Department of Energy

(DOE).

7.3.2 Membership in Solar-Interested Organizations

Only 2 of the 8 Biomass Forest Products Engineers/Consultants interviewed were
members of a professional, technical, or. other organization with an interest in solar
energy. 'l'hese organizations (all receiving single mentions) included:

American Chemical Society (ACS);
American Society of Agricultural Engineers;
American Society of Heatmg, Refngeratmg and Air Conditioning Engineers.

'(ASHRAE);

American Society of Mechanical Engineers (ASME);
Forest Products Research Society;

Institute of Electrical and Electronies Engineers;
National Society of Professional Engineers; and
Volunteers in Technical Assistance (VITA). A

Also mentioned was "IES" (Institute of Environmental Sciences or Institute for Earth
Sciences), an organization which the authors could not further specify.
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7.3.3 Exposure to Publications on Soler Energy

During the past 6 months, all 8 of the Biomass Forest Products Engineers/Consultants
had read publications that included information on biomass energy. The publications they
could specify (all receiving single mentions) included:

Chemical and Engineering News,

Chemical Technology,

Combustion,
Consumer Reports,

Fortune,
MIT technology reviews,

National Waste News Magazine,

Plant Engineering,

Pollution,
Popular Mechanics,

Popular Science,

Science,

Solar Age,

Solar Engineering,
Solid Waste Management,

Timber and Timber Products, and
Wall Street Journal.

7.3.4 Use of Special Acquisition Methods

The respondents were asked whether they had obtained any information (not just biomass
or solar energy) in the past year by computer terminal, by Computer Output Microform
(COM), or by other microform (e.g., mierofiche, microfilm sheets or rolls). Few Biomass
Forest Products- Engineers/Consultants appeared accustomed to using these special
acquisition methods, a trait also common to Biomass Private Foresters and Biomass State
Forestry Office Representatives. In the past year, no one had used a computer terminal
or COM, and only 2 of the 8 (25%) had used other microform. A comparison of Biomass.
Forest Products Engineers/Consultants with Biomass Private Foresters and Biomass State
Forestry Office Representatives showed no statistically significant differences in the
proportion using computer terminals, COM, or other microform.

7.4 SUMMARY AND COMMENTS
Eight Biomass Forest Products Engineers/Consultants were interviewed. Six of the eight
were experts in conversion and two in production and collection. Of those involved in

conversion, five consulted on complete systems or plant design and one consulted on
wood-fired boilers. The two production and collection experts consulted on the handling
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and transporting of biomass; one also consulted on the cost of harvesting and estimating
yields per acre.

The level of involvement and degree of informedness of Biomass Forest Products
_Engineers/Consultants was slightly higher than that of Biomass Private Foresters but
similar to that of Biomass State Forestry Office Representatives. Educationally, engi-
neering degrees were predominant among the Biomass Forest Products Engineers/
- Consultants, whereas both Biomass Private Foresters and Biomass State Forestry Office
Representatives had higher concentrations of degrees in forestry. Of the three groups,
Biomass Forest Products Engineers had the lowest proportion holding advanced degrees.

Biomass Forest Products Eng'meers/Consultants gave the highest prlorlty to receiving
information on:
Costs and performance of biomass energy systems,

Manual methods for sizing and predicting performance or costs of biomass energy
systems,

e Costs of installing and operating a biomass energy system compared to a conven-
tional system,

A technical description of how a particular biomass energy system works, and
Biomass processing system diagrams or schematics.

They gave low ratings to "educational institutions," "how to market and sell solar sys-
tems," "calendars," and "a bibliography of general readings."

Biomass Forest Products Engineers/Consultants were most familiar with obtaining solar

information through "periodicals,” "an installer, builder, (ete.)," the GPO, the Wood
Energy Institute, and the Bio-Energy Council.
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SECTION 8.0
BIOMASS EDUCATORS

8.1 DESCRIPTION OF RESPONDENTS

8.1.1 Description of Sample

This section describes the results of a telephone study to determine the needs of post-
secondary educators for inf ormation on blomass energy systems. Nine Biomass Educators
were interviewed.

The sample frame for Biomass Educators was constructed by searching the Solar Energy
Information Data Base (SEIDB) Education Data Base [7]. Fifty-five schools listed courses
which included biomass information and identified instructors for each course. Only
instructors of supposedly advanced-level courses were used. Instructors who also
appeared in 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 in which to place the course instructor. Related
Biomass Researcher and Engineer sample frames were also checked for duplicate names,
and these were eliminated from the larger sample frame. After all adjustments were
made, the 9 1nterv1ew candidates were randomly selected from a sample frame of 32
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 been teaching biomass, and that they
would be needing information on biomass energy within the next year. (No attempt was
made to determine if the respondent was currently teaching a course on biomass
energy.) If they were not both involved and needmg information, they were asked if they
could refer the interviewer to someone else in their organization who would be an appro-
priate respondent. If such a referral was made, a call was then made to this new candi-
date; 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 8-1.

Comparisons. For additional insight into the information needs and the information
habits of these Biomass Educators, results from this group are compared to the results
from all of the educators interviewed in this study (All Educators). In addition to bio-
mass, the technologies included in All Educators were: solar thermal eleectric power,
active solar heating and cooling, passive solar heating and cooling, photovoltaies, wind,
and industrial process heat. In performing any statistical comparisons, the totals for
Biomass Educators have been subtracted from the totals for All Educators. The data for
Biomass Educators and for All Educators can be found in Appendix F.
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Table 8-1. COMPLETION OF INTERVIEWS: BIOMASS EDUCATORS

Event Number
of Candidates
Interview completed with sample frame candidate 8
Interview completed with referral candldate 1
Refusal or candidate termination -0
Contact attempted: could not reach candidate within three attempts,
or before interviews were completed - 2
Subtotal _ 11
Contact attempted: invalid candidate (e.g., inappropriate field of
interesl, no telephone) 3
TQTAL_ ‘ ' , 14
Sample frame error rate? (Percent) _ : | 21
Completion rate” (Percent) . 82

81nvalid candidates divided by TOTAL
Completed interviews divided by Subtotal

8.1.2 Current Status of Respondents

Role. Seven of the 9 Biomass Educators were on the faculties of 4-year colleges or
universities; the other 2 taught at 2—year colleges. Departments in which their courses
were taught varied: 4 taught in science, engineering, or physics departments; 4 in envi-
ronmental studies, resource science, or solar technology departments; and the other 1 in
the technical education department. While all courses covered biomass conversion, the
topies of alternate energy, energy conservation, and passive energy were also popular in
the course curricula. Four of the courses were taught only at the graduate level, three
were open to juniors and seniors, and three were courses for solar techmclans, 1nstallers,
and/or do-it-yourselfers. In describing what they were presently doing in the area of
biomass energy, only 4 specifically mentioned teaching, and 1 research. Two were
involved in the design and construction of biomass conversion equipment: ‘a small-scale
wood combustion furnace, a solar-heated alcohol still, and a methane generator. Topics
included in their teaching included: heat recovery from decomposition, various ways to
extract energy from biomass, horticulture and agriculture with an eye to biomass conver-
sion, large-scale wood utilization for energy conversion, alternative energy, and small-
scale agriculture and aquaculture.

Involvement. Three of the 9 (33%) Biomass Educators said that they were "very
involved" in biomass. This was slightly lower than the 27 of the 63 (43%) of All
Educators who said they were "very involved" in their respective technologies. However,
the proportion who considered themselves at least "moderately involved" was the same
for Biomass Educators (7 of the 9 or 78%), as it was for All Educators.

Informedness. Only 2 of the 9 (22%) Biomass Educators considered themselves "very
informed," compared to 31 of the 63 (49%) All Educators. Only one of the other six
groups of Educators gave themselves as low marks for mformedness as did the Biomass
Educators.
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Need for Information. All respondents indicated they would need information on biomass
energy on the job during the next year. Three of the 9 (33%) Biomass Educators expected
to need information on biomass outside the job as well.

8.1.3 Background of Respondents

Seven of the 9 (78%) Biomass Educators held doctoral degrees. The remainder held
bachelor's degrees. The percentage of Biomass Educators holding advanced degrees
(beyond bachelor's) was slightly lower than was found for All Educators (89%).. Eight of
the 9 Biomass Educators had received their most recent degree within the past 15 years,
4 of them within the past 5 years. Four of the Biomass Educators had degrees in physics,
2 each in mechanical engineering and education, and 1 in management.

Seven of the group gave their present profession as educator, instruector, professor, or
teacher. Other professional descriptions were: expert in energy conversion systems
and mechanical engineer. Only 1 respondent referred to solar energy in desecribing his/
her profession. Most (5) of the Biomass Educators had been in their present profession
(not necessarily teaching) for over 10 years, 2 for 6-10 years, and 2 for 3-5 years.

8.2 INFORMATION NEEDS OF RESPONDENTS L

8.2.1 Technical Areas

Biomass Educators were asked to choose those areas in which they were "Qarticularly
interested in obtaining information" from a list of selected technical areas of biomass
energy. More than half of all respondents were interested in all six areas about which
they were asked. All of the 9 were interested in "residential burning of wood"; 8 of the 9
(89%) were interested in "gases from biomass materials." "Growth or collection of
biomass materials" and "liquid fuels from biomass" each had 7 of the 9 (78%) interested.
‘Six of the 9 (67%) were interested in "eommercial or industrial burning of blomass," and 5
of the 9 (56%) in "burnable pellets, etc., from biomass."

8.2.2 Types of Information

Biomass Educators were asked to name the information about biomass energy that was
important for them to obtain. All of the 9 volunteered one or more items of information
which they considered important. Included were: applications of biomass techniques,
evaluation of different biomass energy sources, biological heat production, current
development and commercialization activities, a "syllabus of current statisties," produc-
tion techniques, types of biomass systems, methane and methanol productlon, corn and
aleohol production, net energy yields, federal permission (licensing) for powering machin-
ery with alcohol, biomass and electrical cogeneration, summary of research on small-
scale agricultural biomass systems, safe chimney design, and "a broad spectrum of tech-
nical information."

Three of the 9 (33%) Biomass Educators stated that there was information on biomass
which they needed but were unable to get. Information that they needed but were unable
to get included: standard weather conditions for local (rural) areas; technical system
design aspects; landownership patterns (available wood, attitudes of landowners), and (for
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one_respondent) all of the items which were considered "essential" in Fig. 8-1 below (this
particular respondent classified 15 items as "essential").

Choice Between Specific Needs. A list of 11 types of biomass information products and
14 types of biomass 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. 8-1. For comparison, results for All Educators are in Fig. 8-2.

Research information items tended to receive high ratings as a class from Biomass
Educators. The five top-rated information categories/products were:

Climatological data,

The state of the art,

Research in progress,

Costs of installing and operatmg a biomass energy system compared to a conven-
tional system, and

e A bibliography of general readings.
Biomass Educators assigned the lowest relative ratings to:

Solar energy programs, research, industries, and markets outside the U. S.;
How to market and sell solar systems;

Marketing statistics and sales projections;

Tax credits, grants, or other economic incentives;

Calendars of conferences and programs; and

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

Statistical tests indicated that the ratings for the five top-rated information items were
signficantly (P <0.05) higher than those for the six lowest-rated items, except for the
differences in ratings of "a bibliography" versus "tax credits" or "lists of local lenders,
(cte.)"

These results pictured the Biomass Educator as wanting information on research informa-
tion, climate, and costs. This was one of the few Biomass groups placing a high value on
climatological data.

It should be noted that these lower-rated items were not necessarily of no worth to the
Biomass Educators. For example, 2 of the 9 (22%) thought "tax credits" were "essen-
tial." Thus, these information categories/products could be useful to some Biomass
Educators but were of a lower relative priority to the entire group.

~Statistical tests were also used to determine whether the Biomass Educators rated any of
these information items significantly higher (or lower) than they were rated by All
Educators. Some groups, however, tended to give higher scores in general than did other
groups. To compensate for this effeet, these statistical tests compared the "relative
rating" given by one group to the "relative rating" given by the other groups. The
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Questuon #8. I will read a list of potential information or information producls 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 aii useful?

Type of Information Rank Average Usefulness®*® Number of R::z:nses ot
or Informalion Product* :
: Essen- Very what | atall
tia) usetd) | usetul | usetul
1.0 1.5 20 25 30 35 a0 “) 3) @) 1)
v T T Y T T T
Information Categories: : . ) : : ! H
) )
| ' ' . | ' .
. ' 1 +
Research Intormation Categories: H : : ! ! N H
H
Tne siate of e an 2 eeeeeeeeesse—— 0 ;. 12 | ° '] °
V ' ! [ ' ! '
Rescarct: n progioss A —— 0 0 3 [ 4| )|
H v [} ' '
Cos! Information Categories: : Vo : ' ) H i
. ! ' 1 ) 1 .
H \ )
Costs of mstalhing and operating ' ! : \ ! H '
L solar § . | | H
Somentumn syvom 0 ¢ 3L oo qe s 2o
cunvenhonal system . . ' H b
I ' !
Cosis and pertormance of 9 : . . . i ; ' ]2 2 5 0
systems F | : :
[ 1] M
' ' H ' ' ! H
Shte-Specific Infurmativi Categories: : E : ! h ' .
Local bullding codes o1 other ) ! 1 : 1 ! '
tegulations affecting siing or 12 L _ ' H 1 42 3 2 2
instaliation of systems b 5 v Y : H '
1
Chmatological data such as wind. 1 |k '— H - 44 4 0 1
wedther. or amount ot sunshineg ! n ' N : '
H H Lo . H ' '
H ' . . '
Marketing Information Categoti ! ! I ' ! : . ,
' I
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porcctons 2| me——— i {0 3] 4|2
! o ' .
lufurnmhun an how 10 marhel and ‘ ) ' ' ‘ ! '
] . 1
sell systems aincluding guidehnes 241 — . . H H : {0 2 4 3
on oblaming hinanal supnont ; ' 1 H H ) ,
_ H ' . H
Other information Calegories. : : ' : : ) '
Editcalional mstitauons and uther i : ! ' : H H
orgaizations ollening reiated Cowises 5 [ \ ' ‘ ' i1 3 4 1
ot systers desin o application ), " ' i H
Standdards speciiLdhions, or celifi- 8 : . ! : ! ' 5 2 1 3 2
Gation programs for squiprcn Bl e 0
Instuntionat socal environ- H ' 1 ' H : H
mental, ind fegal aspucts o 9 i _ : ' : 1o 6 3 0
system appheations . h n H ' : ) .
| H . i N 1] .
Expicled major developments 1 N ' ‘ H ' H
during the next 10 years 15 [k _ 1 ! : . 11 3 4 1
Sulan system programs. 1ésearch, : H | B : :
ndustries and markets outside 25|k - + ! ' : ; 40 1 3 5
the Uniled States h " H H H ' s
: : ' : ; ' :
Tax credits, yrants, or other 201 H : ; : ! : 12 0 5 2
2CONGMIC Mmcentives B » H i
) : : : : : ' :
Information Products: H ! ! : : 1 |
! : . | ' ' .
Reterence Informa : ' 1 : ! H +
5 ’ i " ¢ i 6 2 0
A bibliography of general readings r ' ! !
i \ R ' ! ) '
A calendar of conlerences and 201 ' . H ' 40 4 3 2
programs i ' ! v J
: ! . : ) ' .
A hst af sinces o intormation 6 |+ _ : i i 1 5 3 0
. ’ ) H ) .
A bt o technical Gapents 12 i : | 11 4 3 1
€ N 1
Lists of local ienders, insurers. i H ;- i v . H !
builders. engweers. instaliers, 20| — H ! ! ' 40 4 3 2
manufaciurets,or Gistibutors lra— H ! | ' )
H . ' t . '
Descriptive Information Products: ’ H H ' : : : : v
== — ' ' 1
A non-technicai description of how 18 p . ! i : H 1 2 5 1
a particular system works F [ ' v o 1
A technical desciplion of how . : H H L ) H . 1 5 2 1
2 particutar sysiem works sl ee—— 0
. [ . H ] H . '
. . ] N
System diagrais or schematics 6 I ! 5 1
+
' ‘ | ! H ' E
' y
. | H ' 1 ! ' '
Design Information Products: H H : ! ' ! -
= H I '
. N . . H 1
System design handbooks, installation H : H H ! ! \
handbooks, or reference tables 6 P . : ' H 12 4 2 1
o H .
Manual methods for sizing and pre- ! n - | : H .
dicling the engineering performance 15 ' H H H H ' H 2 2 3 2
or life cycle costs of systems _ ! ! ' ' g
Computer models for sizing and pre- H AR y \ H : \
dicting the engineering performance 1214 — ! : J 1 3 5 0
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* Each sample frame of users was on ion and infol i products in the context of their specific lechnology For example, biomass sample trames were
asked about “a bibhography of general readings on biomass™. “a calendar of biomass and . etc

* Aank-Eaghintgrmation product was assigned a rank based on average uselulness. Thus, the product with the highest average uselulness was assigned Ihe rank of “17; the product
with the lowest average usetulness would be ranked "25” where all ilems were asked, U twd OF MOTS INOIMENDA PrOTUL!S Wery Livd (o 211d, they were bulh usisigned o “2". The ncat
highest ranking was then assigned 8”47

* Average was by the ana 1-4 scale froma “4” for "essential” to 8 “1" for “not very useful”.

Figure 8-1. Usefulness of Selecled Information Items: Biomass Educétqu
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Question #8. 1 will read a list of potential information or information products on solar systems. For each, please
tell me how useful thatinformation would be to you. Would the following be: essential, very usetul,
somewhat useful, or not at all useful?

Type of Information Rank Average Usefulness*** Number ot Resi:‘oenses ot
or Information Product* Essen- very s oo
tia) useful | usetul | usetul
10 15 20 25 3.0 35 a0 (4} 3) ) 31}
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Information Categories: : i : : ' ' !
- | ' ' : o ' '
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The state of e ar T eeeeeeese—— 0 | ° [P 7
B B H 1 ! [l
Research in progress 71 *: ! : 4 33 14 2
. ! . ) ) |
Cost Intormation Categories: ; ' ) ! ) ! :
: ' ' ' H 1 '
. H I '
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a solar system compared to a g | H ! . ! ' ' 119 29 10 5
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. j ! . . ;
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! ! ' ' ! ' .
. ' i |
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** Average was 8 by the ona 1-4 scale from a “4” for “essentiat” to a “1” for “not very usetut™

Figure 8-2. Usefulness of Selected Information items: All Educators
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procedure for calculating the relative rating is deseribed in Appendix E. The average
overall rating Biomass Educators gave to all items was lower (2.54) than it was for All
Educators (2.64). .

In comparing the results for Biomass Educators to the results for All Educators, there
were some dissimilarities. Only "elimatological data,"” "the state of the art," and "costs
of installing" were also among the five top-rated items for All Educators. All Educators
concurred with lowest ratings for "solar energy programs . . . outside the U.S." and the
two items in the marketing category. Statistical tests indicated that, compared to All
Educators, the Biomass Educators rated "tax credits" and "expected major developments"
significantly (P<0.05) lower. Biomass Educators also appeared to give higher ratings to
"a bibliography," "lists of technical experts," "lnstltutlonal . « « aspects,”" and "local build-
ing codes." .

8.3 ACQUISITION OF INFORMATION BY RESPONDENTS

8.3.1 Use of Selected Information Sources

Biomass Educators were asked which of 22 different potential sources of solar informa-
tion they had used in the past few years. For this question the respondents were not
asked if they had obtained information about biomass 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 respon-
dents. The results for Biomass Educators are shown in Fig. 8-3. For comparlson, those
for All Educators are shown in Fig. 8-4.

The information sources mentioned most often by Biomass Educators (at least 8 of the 9
had used them) were:

An installer, builder, designer, or manufacturer;

The Government Printing Office (GPO);

Periodicals, newspapers, or magazines;

Private solar energy or environmental organizations;

Workshops, conferences, or training sessions;

An organizational library or a local librarys;

State energy or solar offices; and

U.S. Department of Agriculture (USDA).

The question did not distinguish between "workshops, conferences" attendance and
proceedings. These first two sources listed above received unanimous positive responses
from Biomass Educators. All but "private solar ... organizations" (and USDA, about
which other Educators were not asked) had also been used by at least 80% of All
Educators. A significantly (P<0.05) greater proportion (7 of the 9 or 75%) of Biomass
Educators than of All Educators (29 of the 63 or 46%) had used National Solar Heating
and Cooling Information Center (NSHCIC).
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Question #11. in the pést few ).(ears,Ahave 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
~ R B R R
Public Media: :
Radio or TV ;

Periodicals. newspapers or magazines

Private Solar-Involved Organizations:

Private solar energy or environmental_organizations

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

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

* Contacts with Professionals:

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. SDC. 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)

Technical Information Center at Oak Ridge (TIC)

Government Solar-Involved Organizations

Directly from the UU.S. Department of Energy

National Solar Heating & Cooling Information Centes
Regional Solar Energy Centers

State Energy or Solar Offices

Some other state or local government office or publication

A public utility company

Sources for this specific sample frame**:

USDA, including Extension and Forestry’

Bio—Energy Council

Serwces and centers whose primary purpose is to disseminate information.

Some sample trames were questioned about additional information sources which are applicable to their technology. For example the
manufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information from: “the local or
national office of the U.S. Department of Agriculture. including Extension and Forestry”

These data are based upon a total of 9 respondents.

Figure 8-3. Use of Selected Information Sources: Biomass Educators
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Question #11. In the paé_t few years, have you obtained any type of solar information from any of the following sources?
lnforrﬁation Sources Percentage Responding Yes ™
' 0 10 20 30 40 50 60 70 80 90 100

T T T T T T T T

Public Media:

Radio or TV

Periodicals. newspapers or magazines

Private Solar-Involved Organizations:

Private solar energy or environmental organizations

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

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

Contacts with Professionals: .

An installer. builder. designer or manufacturer of solar systems

Workshops. conferences or training sessions

Intormation Services":

Your organizational library or a local library
A commercial data base; for example. Lockheed. SDC, 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 Technicail\lnformation Service (NTIS)

Technical Information Center at Oak Ridge (TIC)

Government Solar-Involved Organizations

Directly from the U.S. Department of Energy
National Solar-Heating & Cooling Information Center
Regional Solar Energy Centers

State Energy or Solar Qftices

Other: .

Some other state or local government office or publication

A public utitity company E

* Services and centers whose primary purpose is to disseminate Information.
* These data arc bascd upon a total of 63 respondents. .

Figure 8-4. Use of Selected Information Sources: All Educators
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The information sources mentioned least often by Biomass Educators were:

A commercial data base,
Smithsonian Science Information Exchange (SSIE),
Bio-Energy Council, and

Solar Energy Industries Association (SEIA).

Three of these (other Educator groups were not asked about Bio-Energy Council) were
also among the lowest-rated items for All Educators. '

8.3.2 Membership in Solar-Interested Organizations

All of the 9 Blomvass Educators interviewed were members of a professional, technical, or
other organization with an interest in solar energy. These orgamzatxons (and the number
of times mentioned) were:

American Association for fhe ‘Advancement of Science;

American Association of Physics Teachers;

American Council on Energy and Power; '

American Industrial Arts Association (2);

American Society of Heating, Refrigerating and Air Conditioning Engineers;
American Society of Mechanical Engineers (ASME), Solar Division (2);
Bio-Energy Council; '

Environmental Action;

Frieﬁds Of the Earth;

International Solar Energy Society (ISES) (3);

National Council on Energy;

Northern California Solar Energy Society;

Texas Solar Energy Society; and |

World Future Society.
- The naming of a variety of types of organizations (professional, solar, and public interest)

was typical of Educators. Six of the 9 Biomass Educators were members of solar-specific
and/or public interest environmental organizations.

8.3.3 Exposure to Publications on Solar Energy

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

e Alternative Sources of Energy,

e ASME publications,
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Bio-Energy Directory,

U.S. Department of Energy (DOE) publications,
Energy Primer (book; edited by R. Merrill, T. Gage),

Forestry journals,

International Solar Energy Society (ISES) pubhcatlons,
‘MITRE' reports,

Mother Earth News,

National Technical Information Service (N’I‘IS) publications,
New Era (book by C. Caryl), :
Northeast Regionai Commission publications,

Popular Science,

Science,

Solar Energy (2), and
Solar Power and Fuels (book; edited by J. Bolton).

The list includes journals, popular periodicals, technical reports, books, and directories.
Again, this reflects a variety typical of Edueators in this study.

8.3.4 Use of Special Acquisition Methods

The respondents were asked whether they had obtained any information (not just biomass
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
Biomass Educators appeared accustomed to using computer equipment for information
access. Only 1 had used a computer terminal in the past year, none had used COM. Five
of 9 (56%), however, had used other mieroforms. Their use of other microform was
higher than that for All Educators (33%), while the proportion using the other two
advanced dissemination formats was lower than that of All Educators.

8.4 SUMMARY AND COMMENTS

Nine postsecondary educators teaching courses which covered biomass energy were
interviewed. All of these Biomass Educators taught at a college or university, generally .
in a environmental science or technical education department. Their degree of infor-
medness, level of 1nvolvement, and educational level were all shghtly lower than those of .
. other educators interviewed in this study.

Biomass Educators attached the greatest usefulness to information on:

° Climatological data,
e The state of the art in biomass energy systems,

e Biomass energy system research in progress,
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e Costs of installing and operating a biomass energy system compared to a conven-
tional system, and '

e A bibliography of general readings on biomass energy systems.

. They found the following information items not to be very useful: "solar energy pro-
grams . .. outside the U.S.,” "marketing statistics and sales projections," "economic
incentives," "calendars of conferences," and "lists of local lenders, insurers (ete.)."

Biomass Educators most often received solar information through "an installer, builder,
designer, or manufacturer," "periodicals," "workshops," state energy or solar offices,
USDA, and "private solar energy or environmental organizations." Many of them .
appeared to have used a great variety of sources rather than being limited to one or two.
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SECTION 9.0
COUNTY AGENTS, COOPERATIVE EXTENSION SERVICE

9.1 DESCRIPTION OF RESPONDENTS

9.1.1 Description of Sample

This section describes the results of a telephone study to determine the needs of county
agricultural agents in the Cooperative Extension Service (CES) for information on
biomass energy systems. Nine county agents were interviewed.

The sample frame for Biomass County Agents was selected from the County Agents
Directory [8] which lists CES staff members by county. Any counties with less than 35%
of total land area in farms according to the County and City Data Book [9], 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 biomass information survey.* Senior Agricultural Agents (rather than
Home Economies, 4-H, or Youth Agents) were identified for each county. (However,
home economists were interviewed as referrals if they turned out to be the biomass
specialist. See procedure below.) After all adjustments, the 9 interview candidates were
randomly selected from a sample frame of 60 names.

Respondents. In making the telephone calls to contact the randomly selected interview
candidates, it sometimes occurred that the person could not be reached. In this event
another randomly selected name was substituted for the original name. When individuals
were contacted, it was verified that they really had some experience with biomass
energy systems, and that they would be needing information on biomass 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 appro-
priate respondent. If such a referral was made, a call was then made to this new candi-
date; if no intraorganizational referral was made, a new candidate was randomly selected
from the sample framec. The results of this process may be seen in Table 9-1.

Comparisons. For additional insight into the information needs and the information
habits of these Biomass County Agents, results from this group are compared to the
results from all of the CES county agricultural agents interviewed in this study (All
County Agents) and from state level CES specialists in agriculture and information (All
State Specialists). Other technologies represented by All County Agents included active
solar heating and cooling, - wind, passive solar heating and cooling, and agricultural
process heat. In performing any statistical comparisons, the totals for Biomass County
Agents have been subtracted from the totals for All County Agents. The data for
Biomass County Agents, All County  Agents, and All State Specialists can be found in
Appendix F.

*The remaining counties were divided into similar groups, and studies were conducted on
wind energy, active solar heating and cooling, passive solar heating and cooling, and agri-
cultural process heat. The results of these studies are reported in other report volumes.

111



SE al |@; g TR-748

Table 9-1. COMPLETION OF INTERVIEWS: BIOMASS COUNTY AGENTS

Number of
Event Candidates
Interview completed with sample frame candidate 8
Interview completed with referral candidate 1
Refusal or candidate termination , 0
Contact attempted: could not reach candidate within three
attempts or before interviews were completed . 12
Subtotal ' 21
Contact attempted: invalid candidate (e.g., inappropriate
field of interest, no telephone) o : 7
TUTAL. : v 28
Sample frame er lx)'or rate? (Percent) 25
Completion rate

(Percent) o : 43

81nvalid candidates divided by TOTAL
bCompleted interviews divided by Subtotal

9.1.2 Current Status of Respondents

Respondents represented counties in the following eight states:

Indiana (2), -
Maryland,
Montana,

New Mexico,
Ohio,

Oregon,
‘I'ennessee, and

Texas.

Unfortunately, no Northeastern states appear in the list.. All County Agents accounted
for 24 states, picking up somewhat more repreSentallon of the South. Similarly, All
State Specialists (13 states) were not interviewed in New England nor the Far West.
(Geographic distribution by state of respondents in each of the County Agents' and State
Specmllsts' groups are shown m Appendix B, Table B-1.)

Role. In spite of the fact that all of the 9 Biomass County Agents expected to need .
biomass information in the next year, 4 of the 9 stated that they were currently doing
‘very little in the area of biomass energy. However, 2 of these were accumulating infor-
mation for future programs. Other activities which were mentioned included providing
information (2 respondents), grain drying, working with dairymen on manure storage sys-
tems, and staying up to date on biomass technologies (especially in the area of wood
produects and agricultural re51dues)
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Involvement. Four of the 9 respondents said that they were "moderately involved" in
biomass energy systems. The other 5 were "slightly involved." While none of the
Biomass County Agents were "very involved," 33% of All State Specialists were "very
involved." Involvement levels of County Agents in other technologies were not signifi-
cantly different from those of Biomass County Agents.

Informedness. Seven of the 9 Biomass County Agents stated that they were only "slightly
informed" about biomass energy systems. The other 2 (22%) were "moderately
informed." Similar results were observed for All County Agents (only 22% were at least
"moderately informed"). However, All State Specialists were significantly (P 0.05)
more informed, with 83% at least "moderately informed."

Need for Information. All respondents indicated they would need information on biomass
energy on the job during the next year. Only 2 (22%) of the 9 Biomass County Agents
also expected to need information on biomass energy outside the job. This was a lower
level of expected off-the-job information need than was found for All County Agents,
wher)'e 21 of the 45 (47%) responded similarly or for All State Specialists (7 of the 18 or
39%).

9.1.3 Background of Respondents

Five of the Biomass County Agents held master's degrees, 1 held a PhD, and the

remainder held bachelor's degrees. Five had received their most recent degree in animal

science, 1 in dairy science, 1 in adult education, and 2 in agriculture. Two of the 9 had

received their most recent degrees 25-30 years ago, 5 from 5-15 years ago, and 2 within
- the past 4 years. This was fairly typical for County Agents, as 31 of the 45 (69%) All
" County Agents received degrees within the past 20 years.

Seven Biomass County Agents had been in their current profession for over 10 years, 2
for 3-5 years. Although their current profession might be assumed to be "county

extension/agricultural agent,”" their definition.of their present professions included edu-
cator and animal scientist, as well as Extension Agent.

9.2 INFORMATION NEEDS OF RESPONDENTS

9.2.1 Technical Areas

Biomass County Agents were asked to choose those areas in which they were "particu-
larly interested in obtaining information" from a list of selected technical areas of
biomass energy technology. Four expressed interest in all six areas about which they
were asked. Interest levels were highest (8 of the 9 respondents were interested) for
"liquid fuels from biomass materials" and "gases from biomass materials." Six of the 9
were interested in "residential burning of wood," 5 were interested in "commercial or
industrial burning of biomass," and 4 in "growth or collection of biomass materials" and in
"burnable pellets, etec., from biomass."

' 9.2.2 Types of Information

‘Biomass County Agents were asked to name the information about biomass energy
technologies that was important for them to obtain. Eight of the.9 volunteered one or
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. ®

more items of information which they considered important. Not all of their responses
appeared to be related to biomass and 1 respondent asked for a definition of biomass.
Topies mentioned in response to the question included: economics; feasibility of new sys-
tems; construction steps; solar housing; individual farming operations; insulation; drying
ovens; structural design for agricultural study; making energy products from wastes; use
of muniéipal wastes; methane fuels; protein by-products from biomass fuel production;
demand for carbon dioxide; processes for separating carbon dioxide and other biogases;
and safe procedures for collecting, handling, and compressing methane gas.

Three Biomass County Agents volunteered that there was information they needed but
were unable to get. This information included: design'and cost figures, specifies on solar
housing, and practical applications of biomass for energy.

Choice Between Specific Needs. A list of 11 types of biomass -energy information
products and 11 types of biomass 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 results
are given in Fig. 9-1. For comparison, results for All County Agents are in Fig. 9-2,
those for All State Specialists in Fig. 9-3. :

The six top-rated information categories/products selected by the Biomass County
Agents were:

e Costs of installing and operating a biomass energy system compared to a conven-
tional system; ‘

Lists of sources for information;

Costs and performance of systems;

Climatological data;

Tax credits, grants, or other economie incentives; and

A nontechnical description of how a particular system works.

These items were also the six top-rated information. categories/products for All County
Agents.

Biomass County Agents assigned the lowest relative ratings to:

Computer models for sizing and predicting performanée or costs;
Local building codes or other regulations;

Calendars of conferences and programs;

Manual methods for sizing and predicting performance or costs;
Institutional, social, environmental, and legal aspects; and A

Lists of technieal experts.

Statistical tests indicated that differences between the six highest-rated and six lowest-
rated items were significant (P<0.05) for this group.

It should be noted that these lower-rated items were not necessarily of no worth to the
Biomass County Agents. For example, 1 of the 9 (11%) thought "local building codes"
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Question #8. ) 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 R(;sponses ot
i . ome- o
or Information Product Essen- Very what atanl
tial usetul { usefu) | usetur
10 1.5 20 25 30 35 L [U} (&) 2) ()
T H T T T T T
Information Categories: : : ' : ' ! !
. N ' 1 H ' “ :
Research Information Categories; ; : H ! . ; :
. |
The siate of the art f DO . ;. {0 [ 3]s 1
; ‘ : ! ; ! ' :
Researeh in progress of  —— 0 ;i 1 | 3] 4
. L 1 ' ' H
Cost Information Categorles: : ; i : ' ! :
R | ' H | .
H \ .
Costs of installing and operating H : ! | ' H '
a solar system compared o a 1t 1 ! . : ' ! 11 7 1 0
conventional system — ! ;
R ! . ' .
Costs and performance of 3 o H . ' ) ' 1 6 2 0
vatame - DR
; ) 1 ' ' I ‘
' H 1 ' H .
Site-Specific Information Categories: E ! E | ' ! !
Local building codes ar ather s ! ! \ H o
regulations affecting siting or 194k _ ) ! ! , H i1 0 5 3
installation of systems : ! o : : ! '
Climatological data such as wind. 31 _ ' ' : 43 3 2 1
weather, or amount of sunshine ! . ' ' '
- . ) Il ' i . .
1 ' i . 1 .
Markeling Information Categories: ' 1 i ' i ' ]
TR ' '
Marketing statistics and sales H ' . H H ' 1
projections . NA |1 : ! ' ' ! ! ! 4| NA NA NA NA
Information on how to market and : i : ; ' ;
sell systems including guidelines NA fL : VoL : ; 1 ) J| NA NA NA NA
on obtaining financial support H ! : ; ! : :
Qther Information Categories: : . H : : H !
Educational institutions and other ' : ! . ! : |
organizations offering related courses 10 1 ' ' ' ! 11 2 6 0
on system design or application I _ ! ' H !
H . . }
Stanaards. specitications. vt cerlili- ' } ! ' : ' H
cation programs for equipment 15 _ ' : ; : J 0 3 q 1
Institutional. social. environ- : ! ' , H ' :
mental. and legal aspects of 17 |+ — ' ! : : Jo 2 5 2
system applications h Y H ' H H
] H . i I . .
Expected major developments A ' N . ' ' ! H
during the next 10 years 121 _ ! ‘ | : {1 2 [ 1
Solar system programs. research. . : ; . : :
industries. and markets outside NA |L i ' : : ! : ; 1 NA NA NA NA
the United States : v : ; : :
Tesoamic moamiies 1" 3 eee———— 0 0 {2 |4 [ 3]0
economic incentives ! . ' ' V.
. ] . . . M v
. . : \ H : : )
Information Products: H ! ! : H ' !
' ) i H ' H '
Reference Information Products: : H 1 : ! i '
i 12 i . ! ; ] {1 3 3 2
A bibliography of general readings o : H ' '
. b 1 ' .
A calendar of conferences and p v : ; : , !
programs 19 [ _ ; E : E : 0 2 4 3
H ! . N | H il
A list of sources lor information 1 : o3 31 3| o0
R ! — ' ! '
A gt of technical experts 17 | _ : : ! i {o- 2 5 2
'
Lists of local lenders. insurers, | ' ' , ! J !
builders, engineers. installers. . 7 I+ _ ! ! ! 41 5 3 0
manufacturers, or distributors h v : " N ! H
: ' ! 1 '
Descriptive Information Products: : ; ; E ' H !
A non-technical description of how 3 ‘ ' : i : ! 2 A 3 0
a particular system works o ! ' : 1
A technicat description of how 12 H . H E i ' ' 2 1 . 2
a particular system works 3 ] H H ! ! 1
H ' H ' )
. : ) . , .
System diagrams or schematics 8 |k . : i i 41 4 3 1
' H H 1 H ] |
: i : ; ; :
Design Information Products: : H ' H : '
. I ! ' H '
‘System design handbooks, instanaton B ; | ) : '
handbooks, or reference tables 8 L : . | J1 4 3 1
Manual methods for sizing and pre- : ' ' : - !
dicting the engineering performance N ' ' ! H :
or life cycle costs of systems A 19| _ ! ! ' . d0 2 4 3
Computer models for sizing and pre- H 1 H ' ! E
dicting the engineering pertormance 22 I+ ' ) ! ' 4 0 0 4 4
or lite cycle costs of systems — H ' ' H
* Each sample trame of users was oni andi ion products n the context of their specilic technology. For example. blomass sample trames were
asked about "a biblrography of general readings on biomass™. “a calendar of ing biomass and ", ete.

* Rank—Eachintormation product was assigned a rank based on average usefulness, Thus, the product with the highest average usefulness was assigned the rank ol "1”: the product
witn the Iowes! average usefulness would be ranked "25" where ail items were ashed. ) Iwo 0f more information produsts ware lisd lor 2nd. they were both assigned a “2", The next
mghe<s ranking was then assigned a 47

° Average was by assigning the ona 1-4 scale from a “4” for “essential” Lo a “1” tor “not very usetul”.

Figure 9-1. Usefulness of Selected Information ltems: Biomass Cooperative
Extension Service County Agents
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Question #8. | 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?

Typc of Information Rank Average Usefulness®* Numbcer of Rcsspunm
or Information Product* Essen. | Very et | evan
tiat usetul useful | usetul
10 15 20 25 3.0 3s 4.0 [C) 3 ) )
T ¥ M T T T M
Information Categories: : E ' : ' ! !
: ' | ' ! ' i
Research Information Categories: H ! ! ! ! : :
5 1
The state of the art s _ . ' ! ' 4 1 15 25 4
! ; v i ! 1
; ' ' . : | !
Research in progress N . A (A L IR
. H M ' ) H
Cost Intormation Categories: : ' H ' ' ! :
o ' ' 1 ) ¢ '
Costs of installing and operating ! ; ! H | ' !
a solar system compared to a \ ‘ ! i '
Conventions) system T eoneeeses— 0 |8 (3| ¢} o
Costs and performance of : H H . N ' .
systems 2 I ﬁ ! ; i 6 |34 5 0
H ' 1 ' H
Site-Specitic Information Categories; i ! ! ' : i .
—_— 1 1
Lucal Lullding vudes vl vilie . N H 1
regulations affecting siting or 19 |t ! ! ' H i 4 11 21 9
installation of systems ) H ! : : H '
Climatoiogical data such as wind. 6 i ' H ) 1 .
weather, or amount of sunshine v H cr H ! ' H 8 23 9 5
! ! ; ' : . .
Marketing_Information_Categories: ' o “ , . ' '
1 . M [
Marketing statistics and sales H ! . H H N '
projections 22 || EEEEE : : ' ! ] o 1 5 3
Information on how to markgt and : H N : ' :
sell systems including guidelines NA |} ! : . : : | H 4 NA NA NA NA
vn ubtaining tinancial support H ! : H : : :
Other Information_Categories: : . H H : i ! !
Educational institutions and other \ . . B ' " : : ;
organizations offering related courses . . | . ' '
on system design or application 15 | — ! ' . : 13 13 23 6
Standards, specifications. or certifi H | ! ! - ’ o 2
cation programs for equipment - 14 | _ ; : i : 4. 2 14 24 4
Institutional. social, environ- H Y . ! ! . H
mental. and legal aspects of L 1 ' H ' . 1
system applications 20 — : : ' ' 2 6 30 7
Expected major developments . { L | H ' ' . ) .
AuUFInG the hext 10 years 10 |t — ! ' : : 1 2 |23 14 6
Solar system programs. research, : { ' : :
indusiries. and markels vutside NA |L H | : : ) : ; 4| NA NA NA NA
the United States i . : : : ; :
. » R » ] H
Ta cradis, grants. o otber of e 0 |7 |2 |12 ] 2
economic incentives ! n n ’ ' ] N
. ' 1 . 0 T ]
. H . 1 : ! ' '
Information Products: | v ! : : ) !
H H ‘ ' H
Reference Information Products: ' + | ! ! H i
: H '
A bibliography of general readings 13 |t ._ : ) J ! i 2 17 ’20 6
A calendar of conferences and : ! N ' . o ‘ |
programs 21 I+ _ ) : H ' 1 ! 7 28 9 i
H ! H R . ! . !
A list of sources for information 4 _ i : : 1 6 25 13 1
. ! o H ' . .
A list ot technical experts 15 |+ m E 1 | E 4 3 15 19 8
Lists &t 16641 18nders, ifburérs, K H ) . | ! . i ' N .
builders, engineers, installers, 8 |k ' ' ' i 6 29 15 2
manufacturers, or distributors ! : v ; H ' '
H ' ! 1 '
Descriptive Information Products: ' : : | ) ! !
_ " — . . 1 '
A non-technical description of how . . ! -
a particular system works 3 . i . ' ' i 4 5 30 10 0
A teshnioal deseription ot how E‘ | ! ! !
a particular system works 18 1 | . i ! ' E E 4 4 13 19 9
N : H ! : ' 1
System diagrams or schematics 7 |0 ' . ! | 16 22 16 1
S ; 0 ' . ! |
i ; 5 : ; b
. ] N '
Design information Products: ‘ H : H ! . \
' ! . . ' | '
System design handbooks. installation B H : . E 1 H
handbooks, or reference tables 9 _ : : . 6
Manual methods for sizingand pre- ! : o ’ : : : ) 3 22 16 4
dicting the engineering performance H N ! H ' H :
- or lite cycle costs of systems 12k _ ' H ! H 4 2 19 18 6
Computer models for sizing and pre- : B ! : ' ' : )
dicting the engineering performance |[(23 L _ H ' ! : B 0 5 24 15
or life cycle costs of systems ! f H H ' ' H
* Each sample Irame of users was i oni ionand i ion procucts in the context of their specilic technology. For example. biomass sample lrames were
asked about “a bibliography of general readings on biomass™, “a calendar of biomass and ”, ete,

* Rank —Eachinformation product was assigned a rank based on average usefulness. Thus, the product with the highest average usefulness was assigned the rank of “1”, the product *
with the lowesl average uselulness would be ranked “25” where all tems were asked. It two or more information pvoducls were tied lor 2nd. they were both assigned a "2". The next
lignest ranking was then assigned a "4”

Tt Average was by ing the on a 1-4 scale Irom a "4” for “essential” to a "1 for “not very uselul”

Figure 9-2. Usefulness of Selected Information ltems: Ali Cooperative Extension Service
County Agents
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Question #8. 1 will read a list of potential information or information products on solér systems. For each, please .
tell me how useful that information would be to you. Would the following be: essential, very usetul,
someyvhat useful, or not at all useful?

Type of Information Rank Average Usefulness*** Number of Responses
or Information Product* . Essen very 5:::‘ ."‘:"
. tiat | usotet | usetul | wsetut
10 15 20 2s 30 35 40 (O] 3 (2) )]
A N T v T T T T
Information Categories: : i : . ! '
i ) h h
. : . ) B . . '
Research Information Categories: H ! ! 1 H ' .
» . . v 1 N
The state of the ar s eoeee— 0 0 0 {0 |99 0
] . 1 : t i
. .
Research in progress 5. ! 'ﬂ ' ! E 11 8 8 1
'
; i ' :
Gaost information Categortes: : : ' : , ' ;
] ) H | ' ' i '
Costs of installing and operating : ; ) : ) ‘ '
a solar system compared to a 9 —' H ' ' ! 2 6 7 3
conventional system F ! ; ! \ h
' ' ) .
Costs and performance of 3 ' H | i ' ' ! 2 9 5 2
ystams . eeE—— 0
. 1 . \ ' 1 1 i
. (. ) )
Site-Specific Informatiop Cateqories: H i e ! ' E .
. . . Ll
Local building codes or other . ' ' H H 1 '
regulations affecting siting or 9 |l _ ! ' ! ! 4l 2 4 11 1
installation of systems H . ' : ' ! '
Climatological data such as wind. 1 | 3 J . : : 1s 7 2 4
weather, or amount of sunshine n . ' '
. ' | N ' y ! .
' K ' ‘
Marketing_Intormation Categories: ! | N E ) ' '
Marketing statistics and sates : 1 . : ! . N
projections NA [+ B ', ) ! ! ! ! 4 NA NA NA NA
Information on how to market and . : : 1 : : ' i
selt systems including guidelines NA L : ' ! : : ' ! I nA NA NA NA
on obtaining financial support ) : : ! : ' ! i
. : H j '
Other Intormation Categorles: R ' M ' : , t
Educational institutions and other ' : ' H : ' :
organizations offering related courses 1 . . ' ' .
on system design or application . 2z _ ' ! 1 ' H 10 1 9 8
Standards. specifications. or cetifi- H H ' : V ' H
.cation programs for equipment 13 } _ : . : : J2 6 4 6
institutional, social, environ- H I B : ' \ H
mental, and legal aspects of 21 | ‘_ : ' H ' o 2 9 7
system applications X ! : : ; :
_Expected major developments | ! ; L) ,
dring the next 10 years 51— A AR
Solar system programs, research, : [ ; : H H
industries, and markets outside 23 | - : : ' J o 1 7 9
the United States : " H : ! :
Tax credits, grants. or other 3 | . H . R : : I 2 8 7 1
economic incentives ! : .
' ] . » . M 1
. 3 ' . ‘ 1 : '
Information Products: H i : : ; : E
' : H ' '
Reterence Intofmation Products: : : i ! ' : '
. . ] Ll
A bibliography of general readings 20 - _ ; ! . ' 41 4 8 5
' '
A calendar of conferences and . ! . : H ! I
programs 18 [ , : : 10 6 8 4
: . , |
4 . . . ' ' 1
A list of sources for information 2 |+ ' ; ' 4 2 9 6 1
' [l N 1 i i -
A list ot technical experts 13 |L — ! ' ! ' 41 6 7 4
Lists of local lenders, insurers, : ' f H ) : : 1
builders. engineers, installers, 18 |L — ! ' ! \ 41 6 5 6
manufacturers,or distributors h " ! | ' !
. : ! 1 I ' .
Descriptive_Information Products: : H . : ' ' H !
A non-technical description of how H i : H H ! ! .
a particular system works 17 i _ ' ' : : 4 0 8 5 5
A technical description of how : i . : ! ! !
a particular system works 8 i I | ; E E : {1 9 5 3,
H : i ! . ' '
* System diagrams or schematics 13 ) '_' H ! ! ! i1 2 3 10 3
» H ' ]
) : : : ! 5 : :
- M H ’ [l
Design mation Products: : : ‘ o : ' H
. . . : ! ! ' ' 1
System design handbouks, installation . ' H H H 1 !
handbooks, or reference tables . 1 L . . H ' ‘ ' ! i 2 4 8 3
Manual methods for sizing and pre- _ ' H . |
dicting the engineering performance - 12 H ' H ' o H 1 1 7 6 4
or life cycle costs of systems : L _ ' ! ! | 1
Computer models for sizing and pre- : I f ' ! H '
dicting the engineering performance |13 [ —' ! ' i ! 10 8 6 4
or life cycle costs of systems ! ’ ' ' ' H

- gach sample frame of user$ was i oni ion and il ion products in the context of their specitic technology. For example, biomass sample frames were
asked about "a bibliography of general readings on biomass”, “a calendar of ing biomass and “. ete.
= Rank—Eachintormalion product was assigned a rank based on average usefulness. Thus, the product wilh the highest average usefulness was assigned the rank of “17: Ihe product
Wit e iuwest aversye s fuliGis would bo rankod "28” ahere all items wars askiod. 'l twe or mar intaematinn pravhcts were tierd tnr 2nr they were hnth assinned a “2” The neat
mighest ranking was then assigneaa 47 . .
" Average u was by assigning the ona1-4scalefroma "4” for “essential” to a “1" lor "not very usetul”,

Figure 9-3. Usefulness o'f Selected Information Items: All Cooperative Extension
Service State Specialists
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were "essential." Thus, these information categories/products could be useful to some of
the Biomass County Agents, but were of a lower relative priority to the entire group.

Statistical tests were also used to-determine whether the Biomass County Agents rated
any of these information items significantly higher (or lower) than they were rated by All
County Agents or 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 overall rating Biomass County Agents gave to all items was
2.41; for All County Agents it was 2.47; and for All State Specialists, 2.27.

In comparing the results for Biomass County Agents to the results for All County Agents,
ratings were very similar. Statistical tests indicated that All County Agents gave signi-
ficantly (P <0.05) higher ratings to "manual methods."

Biomass County Agents differed somewhat more, however, from All State Specialists.
Biomass County Agents gave significantly (P<0.05) higher ratings to "educational insti-
tutions” and "a nontechnical description."” All five County Agents groups rated "a non-
technical description" higher than did the State Specialists. It is speculated that the
need by County Agents for nontechnical information was for the purpose of distribution
to the public. Biomass County Agents gave significantly (P<0.05) lower ratings than All
State Specialists to "computer models," "the state of the art," and "local building codes."

9.3 ACQUISITION OF INFORMATION BY RESPONDENTS

9.3.1 Use of Selected Information Sources

Biomass County Agents were asked which of 22 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 biomass technologies, 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. 9-4. For comparison, results for All County
Agents and All State Specialists are in Figs. 9-5 and 9-6.

The information sources mentioned most often by Biomass County Agents were:
TInited States Department of Agrioulture (USDA)

Periodicuals, newspupcers, or magazines;

The Government Printing Office (GPO);

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

State energy or solar offices.

€

The information sources mentioned least often by Biomass County Agents (no more than
1 of the 9 had used them) were:

e Solar Energy Industries Association (SEIA),
e Smithsonian Science Information Exchange (SSIE),
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Question #11. In the past few years, have you obtained any type of solar information from any of the fbllowing sources?

Information.Sources Percentage Responding Yes’

0 10 20 30 40 S0 60 70 80 90 100
T T

T

Public Media:
Radio or TV

Periodicals. newspapers or magazines

Private Solar-Involved Organizations:

Private solar energy or environmental‘6rganizalions

The lucal chapler or national headquarters of International
Solar Energy Society (ISES). including their publications

The local chapter or national headquarters of Solar Energy L 0%
Industries Association (SEIA). including their publications

Contacts with Professionals:

Aninstaller. builder. designer ur manufaclurer of solar systems

Workshops. conferences or training sessions

Information Services”:

Your organizational library or a local library
A commercial data base: for example, Lockheeq, SDC, BRS

Smithsonian Science Information Exchange (SSIE) - - 0%

¢
|
.
'
'
'
'
'
'
'
‘
]
i
o
.
'
1

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

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

Technical Information Center at Oak Ridge (TIC)

Government Sotar-Involved Organizations

Directly from the U.S. Department of Energy

National Solar Heating & Cooling Information Centet

Regiona! Solar Energy Centers

State Energy or Solar Ottices

Other:
Some other state or local government office or publication

A public uiility company

Sources for this specific sample frame**: -

USDA, including Extension and Forestry

Dio-Cnergy Gouncil

Wood Energy Institute : f

° Services and centers whose primary purpose is to disseiminate 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 trom: “the local or
national officc of the U.S. Dopartment of Agriculture, including Extension and Forestry”

These data are based upon a total of 9 respondents.

Figure 9-4. Use of Selected Information Sources: Biomass Cooperative Extension
Service County Agents

119



TR-748

S=RN @

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

eve

Information Sources Percentage Responding Yes

0 10 20 30 40 50 60 70 80 S0 100

Public Media:
Radio or TV
Periodicals. newspapers or magazines

_Private Solar-Involved Organizations:

Private solar energy or environmental organizations

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

The local chapier 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 organizational library or a local fibrary

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

Smithsonian Scicnce Inférmation Cxchange (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

Directly from the U.S. Department of Energy
National Sotar Heating & Cooling Information Center
Regional Solar Energy Centers

State Energy or Solar Offices

Other:
Some other state or local government office or publication

A nuhlic ntility company

- Sources tor this specific sample framo™™;

I

USDA, including the Cvoperative Extension Service

SerVIces and centers whose primary purpose is to disseminate information.

** Some sample frames were questioned about additional information sources which are appllcable to their technology. For example the
manufacturers of biomass conversion equipment were also asked if they have obtained any type 01 solar intormation 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 45 respondents.

Figure 9-5. Use of Selected Information Sources: All Cooperative Extension Service County Agents

120



S=Rl ‘ . A TR-748

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

T T T T T T T T

Public Media:
Radioor TV
Penodicals, ARWSPAPRTS AF MAGAZINAS

Private Solar-Involved Organizations:

- Private solar energy or environmentat 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:

Aninstaller. builder, designer or manufacturer ot solar systems

Workshops. co_nferences or training sessions

Information Services*:

Your organizational library or a local library

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

Smithsonian Science Information Exchange (SSIE)

A Federal library or information center; for example. the Nafional
Agricultural Library or the Environmental Data System

Tne Govarnment Printing Office (GRQ)
National Technical Intormation Service (NTIS)

Technical Information Center at Oak Ridge (TIC)

Government Solar-involved Organizations

Directly from the U.S. Department of Energy
National Solar Heating & Cooling Information Cente:

- 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**:

USDA, including the Cooperative Extension Service _ 1

* 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: “thée local or
national office of the U.S. Department of Agricuiture, including Extension and Forestry”

 These daia are based upon a total of 10 respondents.

Figure 9-6. Use of Selected Information Sources: All Cooperative Extension
Service State Specialists

121



S=2I '@' . ' ‘ ' . TR-748
¢ International Solar Energy Society (ISES),
e A commercial data base, and
e Bio-Energy Council.
Although. Biomass County _/Aég’ents rated "pex"iodicals, newspapers, or magazines" among
their top three solar information sources, they were able to name only four publications
(see Section 10.3.3) in which they had seen solar information in the past 6 months. None

of these publications were specifically solar or energy oriented. Additionally, none were
"USDA publications nor GPO documents.

In reviewing Figs. 9-4 through 9-6, all three groups made high use of USDA and "period-

icals." Biomass County Agents were significantly (P<0.05) less likely than All State
Specialists to have used "a . .. library" as a solar information source.

9.3.2 Membership in Solar-Interested Organizatiom

Only 2 of the 9 Biomass County Agents interviewed were members of a professional,
technical, or other organization with an interest in solar energy. The organizations (each
mentioned by only 1 respondent) included: .

American Home Economics Association,

Business and Professional Women,

Governor's Council on House Energy (Montana),

Montana Home Economies Association, and

National Association of County Agricultural Agents.

9.3.3 Exposure to Publications on Solar Energy

Durlhg the past 6 months, 7 of the 9 Biomass County Agents had read publications that
included information on biomass energy applications. The pubhcatlons they could specify
(each mentioned by only 1 respondent) included:

Farm,

Farm Journal,

Farm publications,
Hoard's Dairyman,

Ohio State bulletins (on converting livestock waste into fuel),
Prospectus on biomass proceSsing unit or plant, and '

Purdue University publications.

9.3.4 Use of Special Acquisition Methods

The respondents were asked whether they had obtained ahy information (not just biomass
or solar energy) in the past year by computer terminal, by Computer Output Microform
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(COM), or by other microform (e.g., microfiche, microfilm sheets or rolls). Few of the
Biomass County Agents appeared accustomed to using these special acquisition methods,
a trait common to All County Agents. In the past year, only 1 of the 9 had used
computer terminals, Computer Output Microform (COM), or other microform. Somewhat
larger proportions of All State Specialists had used each of the three forms, but
differences were not significant.

9.4 SUMMARY AND COMMENTS

Nine CES County Agents were interviewed. Eight were Agricultural Agents and one was
a Home Economist. All had some experience in collecting and disseminating biomass
information and expected to be doing so in the next year, although they were not neces-
sarily involved presently. Their level of involvement, degree of informedness, and educa-
tional levels were typical of County Agents interviewed in this study.

Biomass Cdunty Agents found these iriformation products/services to be the most useful:
e Costs of installing and operating a biomass energy system compared to a conven-

tional system;

Lists of sources for information on biomass energy systems;

Costs and performance of biomass energy systems;

Climatological dats;

Tax credits, grants, or other economic incentives for biomass energy applica-
tions; and :

e A nontechnical description of how a particular biomass energy system works.

They found the least utility in "manual methods," "computer models," "local building
codes," "institutional ... and legal aspeects,” and "lists of technical experts." County
Agents generally found the last two items not to be very useful. Liquid fuels and gases
from biomass materials -were highest on their list of areas of interest in biomass,
followed by residential wood burning.

The USDA is clearly the most important source for information on biomass, with "period-
" icals" also very popular. Other popular sources were GPO, DOE, and state energy or
solar offices. Biomass County Agents generally did not belong to private organizations
which provided solar information. They also rarely read solar-specific publications,
although farm journals and university publications did provide them with some solar
information. ‘
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SECTION 10.0

BIOMASS SYSTEM MANAGERS
10.1 DESCRIPTION OF RESPONDENTS

10.1.1 Description of Sample

This section describes the results of a telephone study to determine the needs of
managers of biomass energy conversion systems (excluding domestic wood stoves) for
information on biomass energy systems. A total of 7 managers of biomass energy sys-
tems were interviewed (initially 9 were sampled, but 2 were disqualified for having no
current involvement with biomass end products). The purpose of sampling this group was
to determine the sources of information used in acquiring the original system and to
determine, in retrospect, what types of information would have been most useful. By
learning the information needs and the sources used, one can estimate the information
needs and information habits of potential users of biomass systems.

The sample frame for Biomass System Managers was constructed from two MITRE
Biomass Reference Directories: "Solar Energy Technical Information Dissemination
Program. Reference Directory: Fuels from Biomass" and the June 1979 update to the
aforementioned [10]; and from the Electric Utility Solar Energy Activities, 1978 Survey
[11] by the Electric Power Research Institute (EPRI). In the April, 1979 MITRE source,
names were chosen from the End-User section if they were: . (1) industrial plants using
wood or waste for steam/heat production, (2) utilities using forest residues for
steam/electricity production, and (3) wood, wood products, timber industry companies
using wood for power. In the June, 1979 MITRE source, additional names were chosen
from the End-User section if they were: (1) utility companies, (2) local government users
(i.e., municipalities), and (3) small private commercial users that were not individuals or
universities. Three additional Biomass utility users were obtained from the EPRI
" source. After any duplicates between lists were eliminated the 9 interview candidates
were randomly selected from a sample frame of 32 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 involved with the operation of a
biomass energy conversion system. If they were not the representative of a biomass end
user, they were asked if they could refer the interviewer to someone else involved with
the operation of a biomass energy conversion 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 insight into the information needs and the information
habits of these Biomass System Managers, results from this group are compared to the
results from Active Solar Heating and Cooling (SHAC) Building Owners/Managers
(including owners or managers of nonfederal solar buildings). The data for Biomass Sys-
tem Managers and for SHAC Building Owners/Managers can be found in Appendix F.
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Table 10-1. COMPLETION OF INTERVIEWS: BIOMASS SYSTEM MANAGERS

Number of

Event Candidates

Interview completed with sample frame candidate 5
Interview completed with referral candidate ' 2
Refusal or candidate termination 0
Contact attempted: could not reach candidate within three

attempts, or before interviews were completed

Subtotal 8
Contact attempted: invalid candidate (e.g., mapproprlate
field of interest, no telephone) v . 8
TOTAL 16
Sample frame er ror rate? (Percent) ' N 50

Completion rate® (Percent) : : 88

8Invalid candidates divided by TOTAL

bCompleted interviews divided by Subtotal

10.1.2 Current Status of Respondents

One of the 7 Biomass System Managers was working for a sanitary district, 1 for a state
Audubon Society, 1 for a utility, and the remaining 4 for industries. Two of the 7
biomass energy systems converted municipal solid waste to energy. Another 2 respon-
dents were involved in heat recovery systems including an incinerator tied to a boiler
(heat was diverted from the stack to heat the hoiler) and a heating system recovering
steam from the city's incinerator. The type of systems mentioned hy the remaining ’2%
respondents included: a wood furnace backup for a solar system heating a 6,000 ft

office building, a woodwaste—burmng boxler, and a spreader-stoker boiler whlch burned
wood pellets.

,t-'our of the 7 respondents were managers when the biomass conversion system was
installed; in the 3 other cases, the system was installed under the direction of a previous
manager. Four of the Biomass System Managers had been managers of the.system for
1-3 years and the other 3 had over 3 years of management experience with their sys-
tem. The length of time they were responsible for their system was similar to that of
the SHAC Building Owners/Managers (in which 1 had less than 1 year experience, 4 had
1-3 years, and 3 had more than 3 years experlence)

10.1.3 Background of Respondents

Four of 7 Biomass System Managers held bachelor's degrees, one had no degree, one held
an associate degree, and one a master's degree. One received his/her most recent degree
30 years ago, 1 from 20-25 years ago, 2 from 10-15 years ago, and 2 from 5-10 years
ago. Five received engineering degrees and one had a degree in landscape architecture.

In their current professions, 4 of the Biomass System Managers were still in engineering
and the other 3 were managers/administrators. «
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10.2 INFORMATION NEEDS OF RESPONDENTS

‘Even though the Biomass System Managers already had an existing biomass energy con-
version system, 4 of the 7 (57%) Biomass System Managers indicated they would need
additional information ‘on biomass on the job, and 2 (29%) outside the job during the next
year. (Two of the 9 did not expect to need biomass information in the next year.)
Comparatively, this was similar to the interest expressed by SHAC Building Owners/
Managers, with 6 of the 9 (67%) needing information on the_job and 2 (22%) outside the
job. 4

10.2.1 Types of Information

Biomass System Managers were asked to name the information about biomass that would
be important for them to obtain if they were starting over again and first considering the
installation. of a biomass conversion system. Six of the 7 Biomass System Managers
volunteered one or more items of information which they considered important. Two felt
information on the availability of biomass materials and supplies was important. Other
topies receiving single mentions included: the reliability of biomass supplies and fuel
costs, information on the economies of biomass systems, the cost justification of biomass
compared to oil and gas, technical information on wood furnaces, methods to determine
the amount of burnable scrap required to warrant installing a system, marketing data on
selling energy produced from biomass, information on the ability to retrofit existing
equipment for burning biomass, and information on heat storage.

Three of the 7 Biomass System Managers volunteered they needed but were unable to get
information on wood-burning furnaces, air-injected high efficiency furnaces, and the
burning characteristics of densified biomass.

Choice Between Specific Needs. A list of 11 types of biomass energy information
produects and 12 types of biomass 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 individuals' in industrial plants, utilities, or the wood/timber industries
interested in hiomass energy. The results are given in Fig. 10-1. For the purpose of
comparison, the results for SHAC Building Owners/Managers are included in Fig. 10-2.

Biomass System Managers selected the cost information category as most important,
The four top-rated information’categories/products were:

e Costs of installing and operating a biomass energy syétem compared to a conven-
tional system;

e Tax credits, grants, or ofher economic incentives;

e Costs and performance of systems; and | -

e A technical description of how a particular system works.

Biomass System Managers assigned the lowest ratings to:

e Climatological data,
e Computer models.for sizing and predicting performance or costs, and -

e Calendars of conferences and programs.
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Question #8. | will read a list of potential information or information products on solar ,{ystems. 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 Informaltion Rank Average Usefuiness*** Number of Responses o
N . ome-
or Information Product Essen- Very what atall
tial. usetul usetul uselul
10 15 20 25 3.0 5 a0 “) ) 2) [
T T T T T T T
Information Categories: : ‘ ) ! ' ! )
1 )
: ' I . ' ¢ '
Research Intormation Categories: H : ) ' ) : ;
|
The state of the ari 8 _ . ' ' ! 0 3 3 1
| ! V ) ! !
i | ' '
progr 8 ! i i : ' ' i 0 3 31
» ' [
Cost Information Categories: : i " ' ! ! :
s ' o | ' ' ' '
. ' ' '
Costs of installing and operating ' ' 1 ) | ' !
2 solar sysiem compared 101 1 ———— s L2 | 1|0
conventional system h ' ' J ! '
I ' . .
Costs and perlormance of . ' ! 1 '
systems 3 | ! : 1 4 2 0
. 1 [l ' ) \ .
' ' . \ N ’
Siie=Spweliic infynnaiiun Calvyurivs: H ) . ! : ' :
eI — I .
I acal huilding cndes ar nthe \ ' ' ! !
regulations affecting siing or 14 ! ' H H 0 3 2 2
‘installation of systems ' . [ H H i .
) . ! 1 , ! ! H
Climatological data such as wind. 23 - : ) ! J . l 0 0 2 6
weather. or amount of sunshine . ' . ' ! ' '
. | : ' ) . H
. N ' ' y
Marketing Informalion Categories: ' . . ! ; ' :
N N N B [l
Marketing statislics and sales . . 4 : ' ) )
projections 17 — H ) ! ! 0 2 2 1.2
Information on how to market and : i i E ' : :
sell systems inctuding guidelines : ) ) : E | \
i H H . i
on obtaining finanrial support NA : : : : . ! : NA NA NA NA
Other Intormation Categories: : : , . . ! ' .
. ' .
Educational institutions and other ' ' t H ! ' H
organizations olfenng related courses — ! i ) !
on system desigh ot application 17 ! Y ) ! H ! : 0 2 3 2
Standards. specitications, or certifi- . . . > : E i E
calion programs for equipment 8 — : ; ' : 1 2 2 2
Inshitutional, sucial, environ- : I i ! ' ; ,
mental and tegal aspects of _ I ' \ H
system applications 14 : v : : \ : ! 0 3 2 2
' ' :
Expected major developments . H ! : ' :
Auring tha e 10 yourg 8 ! i ! ' ! : U 2 5 0
Sotar system programs, research, B | ' ; :
BAushies Amd MSEKALS Alitsdd ' ' | ' ' '
the United States NA ) ! Lo : E E ' NA NA NA NA
' : : .
economic inLenives 1 : Y v : ' i : 1 [ 1 0
: ' : : : : '
Information Products: i ! ; . ! | !
. . , ! !
Reference Information Products: . . : H H i '
oy ot st e 0| -
A bibliography of general readings ! : : ) ' 1 0 1 3 2
. N H M t
A calendar of conlerences and 21 _ : ! : : :
progeams h 0 ' | : ! 1 0 0 5 2
i — ! ' ! )
A hist 0f suuices tor information 5 _ ' H ! H 0 3 4 0
' 1 . '
A list OF tectnncat expets 8 I ; P o | a| 112
Vists af focal lendérs, insuters, : ! H H ! 1 ! )
bullders engineers. installers. 15 — : H ! ! 1 0 2 2 3
manutaclurers, or dist:ibuiors B ; H : H ' )
' ! 1 H '
Descriptive Intormation Products: ; i H | 1 !
I : 1
A non-technical description of how _ H : H '
a particular system works 5 h v ’ H ! ! : 2 1 2 2
A technical descrintion o) how [ ; — ! ! |
a parlicular system works. 4 * ! ! 1 1 3 2 1
; ; H i : ! !
Byatem diagrams o schematics 5 “ ! ', ; i 1] 3 4 0
! : ! i ‘ i 8
: ~ : ; g : :
Design | nlormaﬂon Products: . : H ' H . '
. ' H H ‘ N '
System design llandbooks installabon ' . E H H : H
handbooks, or reference tables _ B . ' !
- . 14 v 0 ’ H : ' 1] 3 2 2
Manual methods for sizing and pre: ‘ ' ) ' H . H
- dicting the engineering performance N H ! H H H '
or life cyclto cocts of cystems 13 — ' ' ! : 0 2 3 1
Computer models for sizing and pre- ’ H H ) . H
dicting the engineering performance || 22 mm H H ! : ! 0 0 2 4
or life cycle costs of systems t : H H ' i H
* Each sample trame of users was and Pt n the context of their specitic technology. For example. biomass sample frames were
ashed about "a bibhiography of general .eaumgs on biomass™, “a calendar of bomass -
*t R product was a rank based on average usefulness. Thus, the product with the highesi average usetulness was assigned the rank of 17, the product

°* Average was by ing the

with ihe fowest average usefulness would be ranked “25 where all items were asked. ! two Or more mlormanon products were tied tor 2ng. they weie both assigned a “2". The next
nighest ranking was then ass‘gneda Al

ona 1-4 scale froma 4" for - “essential” 1o a "1 for "not very usetul”,

Usefulness of Selected Information Items: Biomass System
Managers

Figure 10-1.
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Question #8. | 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 Usetuiness*** ’ Number of Responses
or Informatlon Product* Esser Vi s:n“; 'lb:l
n- ary atal
tal | usetwd | usetut | weetuw
15 20 25 3.0 s 4.0 (U] 3 (2) (Y
H . T T T T
{nformation Categories: . ! : : i '
- [l [} H
‘ 1 N ¢ ] '
Research Intormation Categories; ! ! i : . .
. H [l t
The state of the art atf { | . ' ' 1 J 1 1 4 3
) : ; i ' ! i :
i » . ) 1 1
Research in progress NA |1 : i : ' ! ‘ i 4| NA NA NA [ NA
Cost [ntormation_Categories: : . H E ' ! 1
! , 1 i H | 1
Costs of installing and operating ' J ! | 1 ' 5
a solar system compared to a 1° ' )|
conventional system [ h ' ! ' H T 7 1 0
1 !
Costs and performance of 2 ) ' ! ;
systems ! ! - . ' ; 4 6 2 0 1
i | H ! ! 1 :
site-Specific Intormation Categories: . i H ’ , H ,
— ] 1}
Local building codes or other 2 . ' ' ! H : :
regulations affecting siting or . S : {6 | 2| o1
installation of systems H ‘ ! : A ! !
Climatological data such as wind. 10 L — H H H Il 2 2 4 1
weather, or amount of sunshine . : . ! | ' !
) ¢ ' ' \ ' v
Marketing_Information Categories: E H ) 1 1 ' H
Marketing statistics and sales 19 p ‘ . ! ! H '
projections s — ! , ! ! 4 2 1 2 4
Information on how to market and H ) i ; : ! '
sell systems including guidelines NA L : H ! H \ 1 ! 4 NA NA ‘NA | MA
on obtaining financial support . 1 ! i H ! )
H ' . 1
Other Information Categories: : H ) H H H !
Educational institutions and other . H \ ) | H 1 :
organizations offering related courses | 3 _ H H '
on system design or application [ ! H v ' H ' ' 4 2 2 4 1
Standards, specifications, or certifi- 7 “ H : '
cation programs for equipment 3 ! " : : : 4 2 4 2 1
Institutional, social, environ- ' H ' ' : : '
mental, and legal aspects of 17 i ' ' 1 : 2
system applications b v : ; H ; ' h 1 3 3
’ 1] M
_Expected major developments 3 : : ! , :
during the next 10 years 74 ! i ‘ 1 : 4 3 1 5 0
Solar system programs, research, : ) | ' E H H
industries, and markets outside NA L H . i : ' ; H 4] HA NA NA |NA
the United States H ! : : : i :
Tax credits, grants, of olher 51 5
economic incentives r : 4 Y : Y H ) ) 2 2 0
. l ] v 0 M [
' . ' . '
Information Products: ; i i : : : !
H H : ! i
Reterence Information Products: 2 : ! ! : ' E !
A bibliography of general readings L ! ' ] : ! : H 41 1 4 3
A calendar of conlerences and - 1 H H i
programs 119 | ! i N 1 : E i 1 0 3 4 2
. | '
. 1 I
atistof sources for mormavion (110 | NS 0 0 2z ]2 [ &)
o " ! :
A list of technical experts 16 |4 _ : ! ! ) 4 2 ] 4 /]
Lists of tocal lenders, insurers, s ! -t } ! , |
builders, ongineers, installers, 2 | _' i 4 6 1 2 0
manufacturers,or distributors H : B : H 1 H
i H 1 1
Descriptive tntormation Products: - - ; H ! : : E
A non-technical description of how 6 1 . . . ! !
a particular system works - - ! ' ' . ! ' B 5 0 1
. N ]
A technical description ot how _‘ ! ! !
a particular system works 7 | I ' i ' ! ! 4 3 2 3 1
: : H ! : ' '
. ” 1 .
System diagrams or schematics fs |L -,_-E ; E : I 3 1 2 3
: ! ! i { . !
] ] H .
Design intormation Products: H : 5 ! E ' '
; H : H ' H '
Sy design handbook : : . H : ! H
handbooks, or reterence tables 10 |1 H H 3 1 3 2
Manual methods for sizing and pre- H | : ! : ! B
dicting the engineering performance 14 : h : : : :
or life cycle costs of systems : - —: ' ! ! 4 3 4 1
Computer models for sizing and pre- ' H ! H ! H !
dicting the engineering performance |17 L _ H ' \ ' 4 2 4. 2
or life cycle costs of systems i o ) | ' 1 ' .
. . " 192 ’
Each sample frame of users was on d text of thy it . i
asked about “a bibliography of general readings on biomas:"r:"a tendar of i ?‘io:;:: eonfaronce s::‘d"m lechno_l't)g');'For example. biemass sampe lrames waro

. Hpnk—Enchinlormation product was assigned a rank based on average usetuiness. Thus, the product with the highest average usefulness was assigned the rank of “1": the product
wilh the Iswost avorage ueofulnote would he rankent "25” whare all items wera askert If hwo o mare information eroducts were tied tor 2nd, they were both assigned a “2", The next
nignes! ranking was thun sssigired 8 "47 CoT T

** Average was by assigning the on 8 1-4 scale from a 4™ for “egsantial” tn a *1° for."nsr varv usetul™.

Figure 10-2. Usefulness of Selected Information Hemes: Actln,. Solar Heating and
Cooling Bullding Ownera/Managers
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Statistical tests indicated all four of the top categories/products were rated significantly
(P<0.05) higher than were the three lowest-rated items. It should be noted that these
lower-rated items were not necessarily of no worth to the Biomass System Managers.
For example, 2 of the 7 (29%) thought "marketing statistics and sales projections" was
"very useful." Thus, these information categories/products could be useful to some
Biomass System Managers, but were of a lower relative priority to the entu'e group.

Statistical tests were also used to determine whether the Biomass System Managers
rated any of these information items significantly higher (or lower) than they were rated
by the SHAC Building Owners/Managers. 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 desecribed in
Appendix E. The average overall rating was much lower for Biomass System Managers
(2.20) than it was for SHAC Building Owners/Managers (2.70).

A comparison of Biomass System Managers to SHAC Building Owners/Managers identi-
fied the Biomass System Managers as significantly (P<0.05) less interested in "lists of
local lenders, insurers (etc.)" and "local building codes." The data also indicated the
Biomass System Managers were more interested in "the state of the art," "a list of tech-
nical experts," and "system-diagrams or schematics," but were less interested in "clima-
tological data." :

10.3 ACQUISITION OF INFORMATION BY RESPONDENTS

10.3.1 Initial Information Sources

Although the Biomass System Managers had already gone through the data gathering
. proce$, they were asked in retrospect what would be the first thing they would do to
obtain information about biomass energy if they were starting over. The types of infor-
mation sources mentioned varied widely, with single mentions made for the followmg
sources: data bases (government and.commercial), computer terminals, magazines
(specifically Plant Engineering and Energy Management), a public service commission, a
biomass directory, the Environmental Protection Agency (EPA), an engineering firm, a
specific private company (the Kelley Company), an existing installation (called Woodex),
and a personal contact at a university.

10.3.2 Use of Selected Information Sources

Biomass System Managers were asked which of 23 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 biomass 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 thc respon-
dents. The results are shown in Fig. 10-3. For the purpose of comparison, the results for
SHAC Building Owners/Managers (Fig. 10-4) 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-

Percentage Responding Yes

60 70 80 90 100

Public Media:
Radioor TV
Periodicals. newspapers or maga'zines

Private Solar-Involved Organizations:

Private solar energy or environmental organizations

The local chag er or national headquarters of International
Solar Energy Society (ISES). including their publications

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

* Contacts with Professionals:

An installer, builder, designer or manufacturer of solar systems
Workshops. conferences or training sessions
Information Services*:
Yc;ur organizational librar); or alocal library
A commercial data base; for example, Lockheed. SDC, 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)

- Technical Information Center at Oak Ridge (TIC)

.Government Solar-Involved Organizations

Directly from the U.S. Department of Energy

National Sotar Heating & Cooling:Information Center
Regional Solar Energy Centers

Statc Encrgy or Solar Offices

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

Sources for this specific sample frame**:

USDA, including Extension and Forestry
Bio- Enorgy Council

Wood Energy Institute

* Scrvices and canters whose primary purpnse is fo disseminaie information.

T T T T

* 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 m!ormatlon from: “the local or
national office of the U.S. Department of Agriculture. including Ex(ensmn and Forestry”

" These Jala are based upon a totnl of 7 rcopondents.

Figure 10-3. Use of Se’lécted Informatibn Sources.: Biomass System Managers
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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 S50 60 70 80 90 100
T L] T .

T

Public Media:
Nadio 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 indtaliér, builder, designer or manutacturer of solar systems

Workshops, conferences or training sessions

Information Services*:

Your organizational library or a local library

A commercial data base; for example, Lockheed, SDC, BRS

Smithsonian Science Information Exchange (SSIE)

A Federaliibrary 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

Directly trom the U.S. Department of Energy
National Solar Heating & Cooling Information Center
Regional Solar Energy Centers A
Statc Encrgy or Solar Offices

Uther:
Some other state or local government office or publication
A public utility company

Sources for this specific sample frame**:

_ : »
|
h
Your State Solar Society or Association ’

* 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 9 respondents.

Figure 10-4. Use of Selected Information Sourcesé Active Solar Heating and
Cooling Building Owners/Managers.
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The infdrmation sources mentioned most of ten by Biomass System Managers were:

Periodicals, newspapers, or magazines;
"An installer, builder, designer, or manufacturer;
Workshops, conferences, or training sessions; and

Private solar energy or environmental organizations.
"The information sources mentioned least often by Biomass System Managers were:

International Solar Energy Society (ISES); .

4 J

A commercial data base; _

Regional Solar Energy Centers (RSECs); .
U.S. Department of Agriculture (USDA), including Extension and Forestry;
Solar Energy Industries Association (SEIA);

An organizational library or a local library;

Smithsonian Science Information Exchange (SSIE);

A federal library or information center;

Technical Information Center (TIC);

National Solar Heating and Cooling Information Center (NSHCIC);
State energy or solar offices; '

Some other state or local government office or publications; and

Bio-Energy Council.

Biomass System Managers did not appear to have much diversity in information sources;
only 4 of the 23 sources had been used by more than half of the respondents. SHAC
- Building Owners/Managers also appeared to be users of a limited number of sources.
Information sources mentioned most often by both Biomass System Managers and by
SHAC Building Owners/Managers included “periodicals" and "an installer, builder,
designer, or manufacturer." '

10.3.3 Membership in Solar-Interested Organizations

Only 3 of the 7 Biomass System Managers interviewed were members of a professional,
technical, or other organization with an interest in solar energy. These organizations (all
receiving single mentions) included:

e American Society of Civil Engineers,

e American Textile Manufacturers Institute,

e Maine Audubon Society, and

e SEIA.
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10.3.4 Exposure to Publications on Solar Energy

During the past 6 months, all 7 Biomass System Managers had read publications that
included information on biomass energy. The publications they could specify (and the
number of times mentioned) included:

Bio-Energy Directory,

Energy Future (Harvard project book),

Fortune, ‘ . . . A
Maine Audubon Society publications (on solar energy and wood),

Plant Energy Management,
Plant’ Eng'ineertng',

Solar Age (2), - ,
SEIA News (on swimming pool heatlng),

Sun World, -
Textile World, and

Wood and Wood Products.

One Biomass System Manager also mentloned "SEIA Magazme," a publication which could
not be verified by the authors.

10.4 SUMMARY AND COMMENTS

Seven managers of biomass energy conversion systems were interviewed. Types of
biomass energy systems used included: conversion of municipal waste, heat recovery,
and wood by—products. Management experience with the systems mcluded four with 1-3
years experlence and three with over 3 years. . - % -

\

Blomass System Managers gave the hlghest pI'lOl‘ltV to recelvmg mformatlon on:

e Costs of 1nsta]11ng and operatlng a blomass energy system compared to a conven-
tional system;

e Tax credits, grants, or other economlc mcentlves for biomass energy applica-
tions; » '

Coata and performance of bxomass ener gy byblLlllS'
A technical description of how a partlcular biomass’ energy system works;
A nontechnical descrlptlon ‘of how a particular blomass energy system works; and

Blomass energy system dlagrams or schematlcs

They gave low ratings to "climatological data," "computer models,“ "marketing statls-
ties," and "calendars."

The resulting picture of the Biomass System Manager was one whose primary information
concerns consisted of economies (both costs and economic incentives) and descriptive
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information on biomass. energy systems. Similarly, SHAC Building Owners/Managers also
placed a high priority on cost information. In contrast to the SHAC group, however,
Biomass System Managers were significantly less concerned with "lists of local lenders,
(ete.)" and "local building codes."

The information sources mentioned most often included “periodicals," professional con-
tacts such as "an installer, builder," "workshops, conferences," and "private solar energy
or environmental organizations." Biomass System Managers referred to a limited number
of sources for information on solar energy. When asked in retrospect what would be the
first .thing they would do to obtain information on biomass energy, the responses varied
widely and offered little cons1stency o : -
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APPENDIX A

GROUPS INCLUDED IN STUDY
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The following table (Table A-1) lists the 86 groups included in this study of solar
information 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
report; the results for Nonconcentrating Collector Manufacturers are discussed in both
the Active Solar Heating and Cooling and the Industrial and Agricultural Process Heat
reports. '

Table A-1. GROUPS STUDIED

A. PHOTOVOLTAICS
1. DOE-Funded Researchérs
2. Non-DOE-Funded Researchers
3. Researcher Manufacturers
4. Manufacturers
5. Electric Power Engineers
6.  Utilities ‘ ' i

7. Educators

B. PASSIVE SOLAR HEATING AND COOLING
1.  Federally Funded Researchers
2. Manufacturers |
3. Architects
‘4. Builders
5. Educators
" 6. Cooperative Extension Service (CES) County Agents

7. Homeowners with Passive Systems

141



S=RA @&

TR-748

Table A-1. GROUPS STUDIED (Continued)

C.

ACTIVE SOLAR HEATING AND COOLING

lI
2.
3.

4.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

DOE—Funded Researchers
Non-DOE-Funded Resgarchérs

Heating and Cooling System Manufacturers
Water Heating System Manufacturers

/

Nonconcentrating Collector Manufacturers (see also Industrial and Agricultural
Procoss Heat) :

Other Component Manufacturers
Distributors

Installers

Architeets

Builders

- Planners

Heating, Ventilating, and Air Conditioning Engineers .
Industrial Engineers

Utilities

Educétors

CES County Agents

Homeowners with Space Heating Systems
Homeowners with Water Heating Systems

Owners/Managers of Buildings with Solar Heuling and Cooling (SHAC) Systems

BIOMASS ENERGY

1.

2.

. 3.

4.

Federally Funded Researchers in Production and Collection
Federally Funded Researchers in Conversion
Nonfederally Funded Researchers in Production and Collection

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

D. BIOMASS ENERGY (cont'd.)
5.  Production and Collection Equipment Manufacturers
6. Conversion Equipment Manufacturers
7.  State Forestry Offices
8. Private Foresters
9. Forest Pro.ducts_ Engineers and Consultants i .
10. Educators
11. CES County Agents
12. Owners/Managers of Biomass Systems
E. SOLAR THERMAL ELECTRIC POWER
1. DOE—Funded Researchers
2. N on—DOE-Funded Researchers

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

4. Electric Power Engineers
5.  Utilities

6. Educators

F. INDUSTRIAL AND AGRICULTURAL ‘PROCFSS HEAT
1. Industrial Process Hegt (IPH) Researchers
2.  Agricultural Process Heat (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)
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Table A-1. GROUPS STUDIED (Continued)

F.

G.

[ ]
.

J'

INDUSTRIAL AND AGRICULTURAL PROCESS HEAT (cont'd.)
8.  Educators (IPH)
9.  State Agricultural Offices (APH)

10. - CES County Agents (APH)

WIND ENERGY

1. DOE-Funded Researchers

2. Non-DOE-Funded Researchers
3. Manufacturers

4.  Distributors

5. Wind Engineers

6. Electric Power Engineers |

7.  Utilities

8. Eduoatore

Y. CES County Agents

10. Small Wind Energy System Owners

OCEAN ENERGY SYSTEMS
1. DOE-Funded Researchers

2. Non-DOE-Funded Researchers .

SOLAR ENERGY STORAGE
1. DOE-Funded Researchers

2.. Non-DOE-Funded Researchers

GENERAL SOLAR
1. Loan Officers

2. Real Estate Appraisers
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Table A-1. GROUPS STUDIED (Concluded)
J. GENERAL SOLAR (cont'd.)

3.  Tax Assessors

4. Insurers

5. Lawyers

6.  Nonsolar Utilities

7. Pubﬁc 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)v'

12. State Energy/Solar Offices (NESEC states)

13. State Energy/Solar Offices (SSEC states)
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APPENDIX B

STUDY DEVELOPMENT AND PROCEDURE ‘
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This Appendix describes several aspects of the way in which the studies were developed
and conducted.

FACTORS IN STUDY DESIGN

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

Several major factors resulted in the decision to conduct a study with these 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 potential users
of the findings of these studies could not define highly specific questions that they
needed to have answered by these studies. Instead, baseline data was needed. It did not
make sense to ask a researcher detailed questions on whether he 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 dictated that most of the
potential users of study findings framed their questions at the level of "What information
do you need the most?" For such a level of questions there was obviously no great need
to use large sample sizes to obtain extremely precise, quantitative answers. Since 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.
Intervxewmg 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
number of groups studied, 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 twenty minutes) to keep the respondents from prematurely ter-
minating the interview. Even if a respondent did not hang up in mid-questionnaire, his
attention span could be tried severely by lengthy interviews; respondents would then
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answer questions without much thought in order to terminate the interview as rapidly as
possible. In the final study the interviews took an average of about 18 minutes to
complete (with a range from 10 minutes to 50 minutes) and incorporated very simple
question formats, sometimes open-ended questions. For each of the 86 studies a separate
and distinct sample frame, letter of introduction, and questionnaire were developed and
separate 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 35-40 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
contracting solar experts (wWho would not know anything about interviewing techniques) or
by contracting a professional telephone interview firm (whose interviewers would not
know anything about solar energy). Due to the significantly lower cost and to the
significantly reduced chance of biasing the responses, it was decided to use a professional
telephone interview firm.

As a consequence of this decision, there were some problems caused by using nonsolar
interviewers to pose questions of solar experts. If a respondent asked for a question to
be clarified, the interviewer could not assist. Instead, the interviewer could only repeat
the question. The biggest problem involved the open-ended questions. Sometimes the
interviewer simply did not understand what the respondents were talking about. Inter-
viewers were briefed in solar terminology and instructed to ask respondents to spell out
words the interviewers did not understand. Nevertheless, some of the verbatims (i.e.,
quotes from the respondents that were copied down verbatim by the interviewers) were
not intelligible. For example, one interviewer recorded "small square train feeders"
when the respondent really said "small-scale terrain features," another recorded "nel
lenses" instead of "Fresnel lenses." To minimize errors in translation, all of the 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 Characteristics

The sample size of nine respondents per group was limiting for the analyst. To illustrate
the lack of precision in the results, if five of the nine respondents answered "yes" to a
particular question, there was a 95% chance that the true proportion saying "yes" was
between 0.212 and 0.862. Obviously, this was an extremely wide confidence interval.
For such a small sample size, it was not feasible to make national estimates (e.g., the
number of federally funded biomass production and collection 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 informedness"). Because of
these small sample sizes, the authors were sometimes foreced to propose hypotheses
rather than draw conclusions.

Nonetheless, the results were extremely useful when taken as qualitative, baseline
results. Certain statistical tests could still be performed (see Appendix E). One could
test whether Biomass Researchers wanted "the state-of-the-art" information signifi-
cantly more than they wanted "marketing statisties." Several tests could be made
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comparing one group with another. Thus, one could test whether Biomass System
Managers wanted cost data significantly more than did SHAC Owners/Managers. This
type of comparison usually highlighted basic differences between technologies. One
could also test whether Biomass Researchers responded differently from All Researchers.

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 Biomass Manufacturers were
easier to understand when compared to the more familiar information needs of SHAC
Manufacturers.

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

STUDY DEVELOPMENT

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

Development of Sample Frames

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

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

Both the Mid-American Solar Energy Complex 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 Southern Solar Energy Center was asked
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to participate on either a contractual or a voluntary basis, but deelined. 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 informa-
tion for some sample frames. The National Solar Heating and Cooling Information
Center provided several of the data bases and other lists used.

It sometimes occurred that the person contacted was not in the presumed field; for
example, an installer was no longer involved with solar energy. The proportion of the
time that this or a similar sample-frame error occurred has been calculated for each
-group and is included in the section documenting the results for the group. Sample frame
error included such factors as no known.telephone number, individual not in the specified
field or employment sector, ete. 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 tele-
phone studies of 10 groups (9 respondents for each). The groups were:
Wind: Engineers,

Wind: County Extension Agents,

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

Active Solar Heating and Cooling: Utilities,

Active Solar Heating and Cooling: Educators,

Active Solar Heating and Cooling: Commercial Building Owners,
Passive Solar Heating and Cooling: Equipment Manufacturers,
Solar 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
format. The interviews were completed within a reasonable time, an average of about
18 minutes per interview. The most important finding of the pilot test was the
enthusiasm of the respondents for solar energy. Most respondents were very cooperative
and were excited about receiving solar information. Because of this attitude,
interviewers had no difficulty in getting respondents through long lists of information
products and sources or in keeping respondents on the telephone to finish the interview.

SERI personnel visited MOR while the pilot test was being conducted, personally partici-
pating in monitoring interviews, reviewing tape recordings of previously conducted
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interviews, and debriefing interviewers. Based upon these inputs, several changes were
made in the basic questionnaire concept, resulting in changes for each of the 86 distinct
questionnaires. 'Among these changes were: addition of a question designed to defuse
the respondent by allowing expression of the respondent's individual concerns, deleting
two questions which were not working, changing the sequence of a few questions, making
a few small wording changes to sharpen questions, and changing MOR's suggested ques-
tionnaire format in order to minimize interviewer errors.

Upon realizing that there was more sample frame error than had been anticipated, the
screening procedure was revised to a double screening procedure; only people who said
they needed solar information within the next year, and who were truly in the proper
group (e.g., "an educator teaching biomass courses") 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
" specific 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 addi-
tional coaching. Because of the interviewers' lack of familiarity with solar energy
terminology, glossaries 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
debriefing (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 unfamiliar 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
briefing. 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 Selection 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 nine candidates for interviewing; the total number of potential candidates was
dé\]nded by nine to obtain "i," the "skip interval." Starting from a random pomt (R), every
i*" name then became one of the first nine candidates.
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An initial call and up to two callbacks (at different times of day on different days of the
week) were made, attempting to reach each designated respondent. If an interview was
not completed after three attempts, the interviewer took the questionnaire to the inter-
viewing supervisor. The supervisor theﬁ]designated the next person in the sequence gﬁ
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 subsm:ute, no
interview was completed, this process was repeated. (This time the (R + i + 2)'"! person
would become the candidate, ete.) For the entire study, 54% of the completed inter-
views were with the originally designated respondent and 26% were with the first substi-
tute. The remainder were completed with a second or higher substitute.

There is evidence that for some sample frames MOR did not use a andom s%lrtmg pm
to commence the skip interval, but instead used the sequence of 1s , 1+t , (1 + 21)
ete.,, names for initial candidates. Such a practice clearly does not conform to profes—
sional standards. This practiece was not critical in those sumple frames with a large
initial size or no particular order, sifice SERI did a valid random subsampling to reduce
the sample size to 30 or 40. In small sample frames or in frames with a definite pattern,
however, this procedure could have caused biases. All seven of the Coopecrative
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 strong tendency towards
sampling from the same states for these sample frames. The final distribution of CES
respondents by state is shown in Table B-1. Some clustering d1d occur for some states.
Thus, for these groups results were geographlcally 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
procedurc to thc 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
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COOPERATIVE EXTENSION SERVICE (CES): STATES
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Total States
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8

9

8

9

9 24 9
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13 30+

8States not represented in any CES samples are:

Arizona,

Arkansas, Florida,

Maine,

. Massachusetts, Mississippi, Nevada, New Hampshire, New Jersey, North Dakota, Pennsylvania,
Rhode Island, Utah, Vermont, Virginia, Washington, Wlsconsm, and Wyoming. Alaska and
Hawaii were not included in the sample frame.
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was presumably an educator teaching courses in biomass was read the following state-
ment 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 study 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 biomass. Is that correct?

If the respondent answered "yes," the interview continued. If the respondent answered
"no," then the respondent was not interviewed but instead was asked if there was another
person within the same university who was teaching courses related to biomass energy.
If the initial candidate could give the name of another person, the referral person %gr
"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
needing information in the near future. For example, biomass respondents were asked
the following two questions:

e In the next year do you expect to need information on biomass systems for your
job? .

e . In the next year do you expect to need information on biomass systems outside
your job?

For all respondents other than Biomass System Managers, these questions were asked at
the beginning 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
" Incorreet entiy of a data value that was within the proper range (e.g., entering a "3"
when the eorreet number was a "3" but where the numbers "1," "2," "3," and "4" are all
valid numbers), 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
respondents from each group. For most groups this was done correctly. Upon analysis of
the completed questionnaires, however, it was sometimes apparent that a respondent
obviously belonged in a group other than the one in which originally sampled. This was
generally due to two simultaneous errors: a sample frame error and a screening error.
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First, the person was included on the wrong sample frame. For example, a person listed
as doing non-DOE-funded research could have received DOE funding after the sample
frames were completed. Second, the screening process did not successfully remove this
person from the Non-DOE-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
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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APPENDIX C

LETTER OF INTRODUCTION
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All potential respondents from the initial sample frames were sent the following letter
(see Fig. C-1) from one to three weeks prior to being contacted by telephone. There are
three phrases (underlined in this example) which were changed to deseribe the group and
the solar technology. For example, "a researcher" was changed to read "a manufacturer”
or "an educator," etec., as appropriate for the specific sample frame. - Similarly, "passive
solar heating and cooling" read "photovoltaics" or "wind energy systems," ete., 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 the Solar Energy Research Institute (SERI) from
people who had received this letter. Most volunteered they were eager to participate
(and concerned that they had not yet been called) or that they wanted study results. A
few volunteered referrals or gave the best times for them to be called.
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September, 1979

~ Dear Colleague:

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

The U.S. Department of Encrgy has dcfined solar mcrgy as cncompassing technologies
which involve both direct and indirect uses of sunlight; information for all of the follow-
ing technologies will be included in the SEIDB:

Solar heating and cooling (active)

Solar heating and eooling (passive)

Solar agricultural process heat

Solar industrial process heat

Wind energy conversion systems

Biomass energy systems

Photovoltaics (direct conversion of sunlight to electrlclty)
Ocean energy systems

Solar thermal electrie power

Solar energy storage

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

We believe your participation in this survey will be beneficial to you and to the country.
If called, you 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 other groups.

Market Opinion Research of Detroit, Michigan, has been chosen to conduet 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 w111 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,

M/M

Barbara L. Wood,

‘Staff Market Research Information Specialist,
Information Dissemination Branch,
Information Systems Division

Figure C-1. Letter of Introduction
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APPENDIX D

STUDY QUESTIONNAIRE
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A different questionnaire was developed for each distinet 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 distinetly 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 plant
owners/managers). The second (Fig. D-2) was used only for users. The basic difference
is that phraseology was changed for users so that their queries were related to informa-
tion about the period of time their system was being considered for purchase or was
under construction. The question numbering system for the user questionnaire follows
that of the standard core questionnaire, although the sequence does not. For example,
question Bl-6a of the user questionnaire is similar to question 6a of the standard core
questionnaire. ‘

The questionnaires used in the biomass technology studies were very similar to those used
for the other studies. The two instruments which follow (see Figs. D-1 and D-2) contain
references to biomass technologies in Questions 1 through 9. Questionnaires that were
used for respondents from other technologies substituted references to their appropriate
technologies instead of to biomass technologies.

Certain variations were made in the biomass technology questionnaires for different
biomass technology groups in Questions 8a, 8b, and 11, in that certain items were not
asked of groups if the item seemed inappropriate. For example, Biomass Researchers
were not asked Question 8b (11) about "how to market," and Biomass Forest Products
Engineers/Consultants were not asked Question 11 (7) about Smithsonian Science Infor-
mation Exchange. While it would have been less complicated to have all questions asked
of all respondents, concern over questionnaire length and the desire to avoid asking ques-
tions 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(3), which asked if information had been obtained from "an
installer, builder, designer, or manufacturer,” the phrase "outside of your own organiza-
tion" was inserted for Biomass Production and Collection Equipment Manufacturers.

Standard Core Questionnaire

Question 5. This question asked, "What is the most important information that could be
provided to you about biomass energy?" This question allowed respondents to volunteer
the information need that came to mind spontaneously, without reflecting any of the
biases of the questionnaire designers as to what was the most important. Most of the
time, however, it did not result in an answer which could be compared to another respon-
dent's answer; for nine respondents, there were typically seven or eight distinet 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,
respondents 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
Question 5. As a result, the data from Question 5 could not provide a valid measurement
of the most important information items which could be provided to the respondent.

165



TR-748

S=R1: -

Figure D-1. Questionnaire -
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’; cd 1
In the next year, do you expect to (a) For your job? Yese « « « v ¢ « | 1 |em.
need information on biomass NOe v v 0 o v 0 W W2 (IF "yes"
energy? Don't know. + « . <8 TO EITHER,
HA., . . . v v o v & 9 NTIMUE.
__ JOTHERWISE
(b) Outside of - Yes. . . « . . . |1 TERMINATE )
) your job? Mo . . . . .. .2 '
‘Don't know « « . . 8 31
NA . .. .. . 9 32
To what extent are vou L 4 Very involved. . . . . . . . . . .4
involved with biomass energy systems? Moderately involved or « . . . . . . 3
Would you say you are: Stightly involved. « « « . « .+ . .2
Not at all involved (VOLUNTEERED). .1 33
DON't KNOWe « o ¢ ¢« ¢« « s o o« o « + 8
. What are ycu doing in the field of biomass energy? (ASK AS OPEN END)
Verb.,
How well informed would you say Very informede « « ¢« « ¢« o+ ¢« ¢« + + + &
you are about biomass energy Moderately informed or « « + & ¢+ ¢« + 3 .
systems? Would you say you are: Stightly informed .« . ¢ ¢ o o o o . 2 34
Not at all informed (VOLUNTEERED). . 1
DON't KNOWe o o o ¢« ¢« o o o « o o« + o8
NAe & e s e v o o s s o o s o oo a9
What is the most important information that could be provided to you about
biomass enerqy? (INTERVIEWER: THIS INCLUDES INFORMATION WHICH COULD BE PROVIDED
BY AN INFORMATION CENTER) . . 35
C+V
1st mention
2nd mention
36-42 Blk



S=RA @&

TR-748

cd 2
1-10 as 1
6. For which of.the following areas of biomass energy are you‘garticularlz
interested in obtaining information? [READ LIST. CIRCLE ONE RESPONSE PER
ITEM .] ‘ Don't
Yes No Know NA
(1) Growth or collection of biomass mater-
ials ’ 1 2 8 9 11
{2) Liquid fuels from biomass materials 1 2 8 9 12
(3) Gases from biomass materials 1 2 8 g 13
(4) Burnable pellets, etc., from biomass .
. materials _ : 1 2 8 9 14
(5) Residential burning of wood D! 2 8 9 15
(6) Commercial or industrial burning of
wood, agricultural residues, or
"~ municipal wastes 1 2 8 9 16
) ) ] 17-75 Blk
Are there any other areas of biomass energy for which you are especially 76 cd #
interested in obtaining-information? 77-80 Job #
(SPECIFY):
) cd 3
i (lst Mention) 1-10 as. 1
11-43 Blk
. o 44 CHV
{2nd Mention) *45-51 Blk
7.  What publicatiohs‘have you read in the NOME. « « o o o o o oo s o o o .+ 001
past six months that include information ' :
on biomass energy? ’ Read, but can't remember titles . 002
{VOLUNTEERED)
=R cad too many to nane
(VOLUNTEERED) « + « o v o o + & 003 32-34
(ASK) Which are most important?
(RECORD TITLES)
Names publications
(RECORD TITLES)e o « & + & .004 «
lst Mention
2nd Mention
CL
3rd Mention -
55-75 Blk
76 Cd #
77-80 Job #

Figure D-1. Questionnaire (continued)
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8a. [ will read a list of potential information products on biomass 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]
: Not -
Very Somewhat At All Dan't
Essential Useful Useful Useful Know NA

(1) A bibliography of general readings
on biomass energy systems. . . . . « & 3 2 1 8 9 43

(2) A list of sources for information on ; .
particular biomass energy systems . 4 3 2 1 3 9 44

" (3) A calendar of upcoming biomass 45
energy conferences and programs. . 4 3 2 1 8 9
(4) Diagrams or schematics of a specific 46
biomass processing system. . . . . 4 3 2 1 3 9
(5) A non-technical description of how
a particular biomass energy system o ,
works. .« . .. _ 4 3 2 1 8 9 47

(6) A technical description of how a
' particular biomass energy system
Works. .« « . 4 3 -2 ] 8 9 48

(7) Lists of local lenders, insurers,
bui}ders, engineers, installers or
distributors for biomass energy

systems « + & . . 4 3 49

(28
p—
[o+]
(Vs

(8) Biomass energy system design ' ' -
handbooks, installation handbooks ) .
ur reference tdbles. « . . . 4 3 2 ' i 8 .Y S5U

(9) A list of technical experts in a . : .
specific area of biomass energy. . . 4 3 2 1 8 9 51

(10) Manual methods for .sizing and pre-
dicting the engineering performance
or life cycle costs of biomass .
energy Systems. « o o o o 4 3 2 1 8 9 52

(11) 'Cgmpytér_models for sizing and pre-
dicting the engineering performance
or life cycle costs . .. - 4 3 2 1 8 9 53

rFigurel D-1. Questionnaire (continued)
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db. T will next read a list of types of information on biomass energy.

tell me how useful information of that type would be to you.
essential, very useful, somewhat useful or not.at all useful? [READ LIST.
ROTATE.

be:

(10)

69-758 (11)
76 Cd #
77-80 Job #

(12)

(13)

TR-748

CIRCLE OME RESPONSE PER ITEM]

Essential

Somewhat At Al

Don't -
Know

Cd

For each, please
Would the following

NA

Educational institutions and other
organizations offering courses on
biomass energy . . . . 4

Biomass enerqy system research
currently in progress. « . . 4

The state-of-the-art in b1omass

enerygy systems. . . o o 4
Costs and performance of biomass
energy installations. . . . . 4

Costs of installing and operating a
biomass energy system compared
to a conventionallsystem. o . e 4

Local building .codes or other regula-
tions affecting siting or 1nstallat1on
of biomass energy systems . . . 4

Tax cred1ts, grants, or other econ-
omic incentives for biomass energy
applications . . .

Standards, specifications, or certi-
fication programs for biomass energy
equipment and installations. . . .

Marketing statistics and sales pro-
Jjections for biomass production,
collection or conversion equipment 4

Biomass energy systems programs,
research, industries and markets
outside the United States. . . . 4

Information on how to market and
sell biomass energy systems,
including guidelines on obtaining
financial support. . . . .

Institutional, social, environmental,
and legal aspects of biomass eneray
applications. . . .

Cxpected major developments in biomass
enerqgy applications during the next -

ten years. . .+ . . 4

(14)

Climatological data such as wind,
weather, amount. of sunshine,
rainfall, or data on soils. . .- 4

Figure D-1. Quesiiopnaire (continued)
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) 1-10 as 1
9. Is there biomass energy information YOS & o s 6 o o s o 0 s 0 0 0 4 e s ]
which you need but are not able te get? Yes (BUT CAN'T DESCRIBE). « . « . . 2
) NOe o o o o o o o o o s8 o o o o o 23
DON't KNOWe « ¢ + ¢ o o o s « « « &+ 8
NA. . - [ L] [ [ [ » L] L] L] [ . L] . L] 9 ll
(IF YES) What information do you need?
1st mention
Verls.
2nd mention
10." In the past year have you obtained any information, not just biomass or solar,
in the following forms? [READ LIST. CIRCLE ONE RESPONSE PER ITEM.]
Don't
Yes No know NA
(a) On-line access to a central data
bank via computer terminal 1 2 8 9 12
(b) Microform from a computer, some-
times referred to as C-0-M 1 2 8 9 13
(¢) Other microforms, for example,
microfiche, microfilm sheets or 14
rolls 1 2 8 9 :
15-16 Blk

Figure D-1. Questionnaire (continued) ‘
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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. [n the past few years, have you obtained any
type of solar information from any of the following.sources? [READ LIST.
CIRCLE ONE RESPONSE PER ITEM.] Don't
: Yes No  Know NA

(1) Your organizational library or a local library. . . 1 2 8 .9 17
- (2) A public utility company. . . 1 2 8 9 18
(3) An installer, builder, designer or manufacturer of
. solar systems. . . . 1 2 8 9 19
-(4) Workshops, conferences or training sessions. . . 1 2 8 9 20
(5) A commercial data base, for example, Lockheed, SDC, BRS. . 1 2 8 9 21
(6) A Federal library or information center, for example, the
National Agricultural Library or the Environimental Data ,
System. . . 1 2 8 9 22
(7). Smithsonian Science Information Exchange (SSIE) . . . 1. 2 8 9 23
(8) The Government Printing Office (GPO) . . . . | 2 8 9 24
Lo T
L
How would you evaluate the service you received from GPQO?
Good 3 25
Fair |2 |_ .
Poor i1
Don't know R :
NA 9 V .
. - 7
| What are some of the reasons you do not consider their service "good"?
|
1st Mention verb.
i2nd Mention
| i
(9) National Technical Information Service (NTIS). . . . . . | 1] 2 8 9 26
1 |
How would you evaluate the service you received from NTIS?
Good 3
Fair |72 ]_
Poor j 1 27
Don't know R
. NA 9 v
What are some of the reasons you do not consider their service "good"? ’
llst Mention | Vérb.
l2nd Mention )_

Figure D-1. Questionnaire (continued)
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(Cont'd) Don't
Yes Mo know _NA
(10) Technical Information Center at Oak Ridge (TIC) . . . 7T 2 8 9 28
T
v
How would you evaluate the service you received from TIC?
Good 3
Fair 2 |_
Poor 1 29
Dun'l knuw 8
NA 9 v
What are some of the reasons you do not consider'their.serv1Ce "good"? [
1st Mention l
2nd Mention l Verb.
(11) National Solar Heating and Cooling Information Center. . |I| 2 8 9 30
. Vv
How would you evaluate the service you received from the Center?
Good .3 '
Fair 2 |_
Poor 1
Don't know & 31
NA 9 v
What are some of the reasons you do not consider their service "good"?
1st Mentinn
Verb.
2nd Mention
(12) Regional Solar Energy Centers. . . . . (t?:l 2. 8 9 12
v
How would you evaluate the service you received from your regional center?
Goud 3
Fair 2| e
Poor 1) 33
Don't know . 8
NA 9 v
What are some of the reasons you do not consider their service "good"? .
lst Mention Verb.

2nd Mention

Figure D-1. Questionnaire (continued)
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(Conf'd) ’ _ E Don't
T Yes No  Know NA
(13) Directly from the U. S. Department of Energy. . . 1 2 8 9 34
(14) Radio or TV. . . . ' . | 1 2 8 9 35
(15) Periodicals, newspapers or magazines : 1 2 8 9 36
(16) Private solar energy or environmental organizations . . . 1 2 '8 9 37
(17) State Energy or Solar Offices . . . 1 2 8 9 38
(18) Some other state or local government office orlpublication.l 2 ; 8 9 39

(19) The local chapter or naticnal headquarters of the Internat-
ional Solar Energy Society (ISES), including their publicat-
ions. . . . . 1 2 8 -9 40

(20) The local chapter or national headquarters of the Solar
Enerqy Industries Association (SEIA), including their

publications. . . . 1 2 8 9 41
(21) The local or national office of the U.5. Department of
- Agriculture, including Extension and Forestry. . . . 1 2 8 9 42
(22) .Bio-Energy Council 1 .2 8 9 43
(23) NOT ASKED v ¢ v ¢ o ¢ o o o o T T ¢ a1
[24) NOT ASKED « v v v w v u . . T S
46-47 Blk

Figure D-1. Questionnalre (continued)
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In conclusion, [ would like to ask you some questions about yourself. Your
.answers will be kept completely confidential.
Dla. What is the highest level of education 8th grade or less. . . « . . . . . 0l
you have completed? (DO NOT READ) Some high school « + « + + &« » o . 02 48-49
High schuul yrddudale « « o o . o . 03
Post high school vocationa]/
- Technical. . .. . . . - . 04
Attended co]]ege/Un1vers1ty
No degree. « « « . . e o« o« 05
Associate (2 year Jun1or/
comnunity ¢ollage) . A
Rachelars. « « « « o e o sos e 07,
MdbLEI'.u......-..--.OU
ph.D/DOCtOFate P P | 1
JD/LLD v v 6 v 4 e v s s s . . . 10
Other - 11
{SPECIFY)
Don't KNOW « o ¢ o o« o o o « « » o« 98
NA . -.......‘..‘-.;...99
Dlb. In what field is your most recent degree?
’ (RECORD)
Verb.
Dlc. In what year did you get that degree? 50-51
(YEAR)
D2a. Please describe your present profession by completing the following statement:
"Based on my total education and experience, I now regard myself professionally
as a (an) " . (AVOID USING JOB TITLE IF
POSSIBLE).
Verb.
D2b. How many years have you been in this 020 v e o tie e e e e e e e e e 1
profession? (CIRCLE CODE) BB v r et s e e e e e e e e s 2
' L {0 A |
Qver 10, & & ¢ & 4 4 4 bt h e e 4 59

NA & e o e o e e et e e e s e s s9

Figure D-1. Questionnaire (continued)
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D3. Do you belong to any professional, tech- YESe v o v e e e e e S |
nical, or other organizations wh1ch havel Yes (BUT CAN'T NAME) . . . . .« o 82
an interest ‘in-solar? o e s +3 53
DOn't KNOW « ¢ o ¢ ¢ ¢ o o & . . 8
NA v v o o o o o e s e e s« s 49
a. What organizations?
1st Mention
‘2nd Mention CL
3rd Mention
4th Mehtion
54-69 Blk

Thank you very much for your time.

Figure D-1.
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B1-16. Please describe the type of biomass energy system your organization has. [IF
ORGANIZATION HAS MORE THAN ONE SYSTEM WITH WHICH RESPOMNDENT IS FAMILIAR, PLEASE
DESCRIBE EACH SEPARATELY. ASK. AS OPEN END.]

37 C+v *

B2-12a.Was this biomass energy system installed while you were manager or was the system
installed by a previous manager? (lF MURE IHAN UNE ABUVE, ANSWER B2-83 FOR ONE
WITH WHICH RESPONDENT -IS MOST FAMILIAR.)

Original manager. . . . . 2
_Previous manager jnstalled system « 3 38 =

Don't know. . . (TERMINATE) . . . . 8

NA. . . « « . . (TERMINATE) . . . . 9

B83-13. How many years have you been manager Imonths or 1esse + & ¢ 6 o o o o o 1

of this.biomass conversion system? Between 3 months and 1 year . . . . 2
1-3 years + ¢ ¢« ¢« 4 . e oo s o3 39 %

Over 3 years. « « « « .+ & e s .. .4

DON't KNOWe ¢ o v o « o o o « o o & 8

1 e e e e e e 9

- 40-42 Blk

) ‘Figure D-2. User Quesfi_onaire
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B4-5. Knowing what you now know in terms of obtaining information about biomass
energy systems, please answer the following questions as if you were starting
over again and first considering the installation of a biomass energy system.

What would be the most important information product or service about biomass 33-34 Blk
energy that you would want to have? (PROBE FOR TWO MENTIONS)

1st Mentioh

2nd Mention 35 C+V

B5-14.What is the first thing you would do to obtain information about biomass energy?
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+y *

2nd Mention

‘_Figure- D-2. User Questionaire (continued)
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3a. 1 will read a list of potential information products on biomass energy 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? [READ LIST. ROTATE. CIRCLE. ONE RESPONSE PER ITEM]
: o Not
Very Somewhat At A1l Don't
Casential Useful Useful  Useful Knuw NA

(1) A bibliography of general readings
on biomass energy systems. . . . . . 4 3 2 1 8 9 43

(2) A list of sources for information on

particular biomass energy systems . A4 .3 14

ry
pu—
[o=)
o

(3) A calendar of upcoming biomass
energy conferences and programs. . 4 3 2 1 ] g 45

(4) Diagrams or schematics of a specific o
- biomass processing system. . . . . 4 3 2 1 8 9 46

(5) A non-technical description of how
_a particular biomass energy system
works. . . . 4 3 2 1 8 9. 47

(6) A technical description of how a
particular biomass energy system ’
works. . . . 4 3 2 ] 8 9 48

(7) Lists of local lenders, insurers,
builders,  engineers, installers or
distributors for biomass energy
systens « « . . . 4 3 Z 1 8 9 49

(8) Biomass energy system deéign
- handbooks, installation handbooks
or reference tables. . . . . 4 3 2 1 8 g 50

(9) A list of technical experts in a
specific area of biomass energy. . . 4 3 2 1 8 .9 8l

{ (10) Manual methods for sizing and pre-
| dicting the engineering performance
|
|

or life cycle costs of biomass ) :
energy systeis. . . . . 4 3 2 1 8 9

3
Ny

(11) Computer models for sizing and pre-
dicting the engineering performance.
or life cycle costs . . . 1 3

9 9

ro
—
o

Figure D-2. User Questionaire (continued)
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B7-8b. I will next read a list of types of information on biomass energy systems. For each,
please tell me how useful information of that type would be to you. Would the follow-
ing be: essential, very useful,-somewhat useful: or not at all useful? [READ LIST.
ROTATE. CIRCLE ONE RESPONSE PER ITEM]

Not
Very Somewhat At A1l Don't
Essential Useful Useful Useful Know NA

(1) Educational institutions and cther
organizations offering courses on
biomass energy . . . . 4 3 2 1 8 9 55

(2) Biomass energy system research
currently. in progress. . . . 4 3 2 1 8 2 56

(3) The state-of-thezart in biomass
energy systems. . . . . 4 3 2 1 3 9 g7

(4) Costs and performance of biomass
energy installations. . . . . 4 3 2 1 8 9 &g

{5) Costs of installing and operating a
biomass enerqy system compared A
to a conventional system. . . . 4 3 2 1 3 9 59

(6) Local building codes or other regula=-
tions affecting siting or installation
of biomass energy systems . . . 4 3 2 1 8 9 60

(7) Tax credits, grants, or othef econ-
omic incentives for biomass energy
applications . . . 4 3 2 1 8 9 61

(8) Standards, specifications, or certi-
fication programs for biomass energy
equipment and installations. . . . 4 3 2 1 83 - 9 62

(9) Marketing statistics and sales pro-
jections for biomass production,

collection or conversion equipment 4 3 2 1 3 9 63
(10) NOT ASKED + wuv o v'v e v v o e e e e e S
(11) NOT ASKED « v v o v e e o o o o e e o o v v a s e e e e e e e . .0 g5

(12) Institutional, social, environmental,
and legal aspects of biomass energy
applications. . . . 4 3 2 1 8 9 66

(13) Expected major developments in biomass
. energy applications during the next .
ten years. . . . . 4 3 2 1 8 9 67

(14) Climatological data such as wind,
. weather, amount of sunshine, :
rainfall, or data on soils. . . - 4 3 2 1 8 9 68

69-75 Blk 76 Cd # 77-80 Job #

Figure D-2. User Questionaire (continued)
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: 1-10 as 1
When your current biomass system was YOS ¢ 4 o o o % o o s 8 4 e e e a s 1
being considered for purchase, was there } Yes (BUT CAN'T DESCRIBE). . . . . . 2
information on biomass enerqy which you NOo o o « o o o s o o s0 o o s o o 23
needed but were not able to get? : Don't knowe « o o o o o & ce...8 11
. NA. & o e o o 6 o o s e e s s e s 9
(IF YES) What biomass energy information couldn't you get?
1st mention
s Verb.
‘2nd mention
12-16 Blk

! Figure D-2. User Questionaire (continued)

180



TR-748

S=R0 %

Cd 4

B9-11.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. 1In the past few years, have you obtained any
. type of solar information from any of the following sources? [READ LIST.
CIRCLE ONE RESPONSE PER ITEM.] Don't
: ) : : Yes No  Know NA

(1) Your organizational library or a local library. . . 1 2 T8 9 17
(2) A public utility company. . . ‘ . 1 2 8 9 18
(3) An installer, builder, designer or manufacturer o% '

solar systems .« .« . .0 0 ... . ' 1 2 8 9 19
(4) Workshops, conferences or training sessions. . . 12 8 9 29
(5) A commercial data base, for example, Lockheed, SDC, BRS. . 1 2 A 8 9 91

(6) A Federal library or information center, for example, the
National Agricultural Library or the Environmental Data

System. . .. : 1 2 . 8 9 922
(7) Smithsonian Science Information Exchange (SSIE) . . . 1 2 8 9 23
(8) The Government Prinfing office (GPO) . . . . T] 2 8 9 24
. i T
v
How would you evaluate the service you received from GPO?
: - Good 3 :
Fair | 2 |_ 25
Poor 1]
. Don't know 8
NA 9
What are some of the reasons you do not consider their'service "good"?
1st Mention ‘ »
Verb. .
2nd Mention
(9) National Technical Information Service (NTIS). . . . . . T 2 8 9 26
| | v
How would you evaluate the service you received from NTIS?
Good 3
Fair I 2 |_
Poor 1 ‘ . ’ 27
Don't know 8 : .
NA -9 v
What are some of the reasons you do not consider their service "good"? T
lst Mention
A : Verb,
2nd Mention - - : ’ ‘

Figure D-2. User Questionaire (continued)
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B9-11.(Cont‘d) ' Don't
Yes No know NA
(10) Technical Information Center at Oak Ridge (TIC) . . . T 2 8 9 28
T
v
How would you evaluate the service you received from TIC?
' Good 3 v
Fair b2
‘Poor L1 ] : 29
Don't know 8 |
NA 9 V S S
What are some of the reasons you do not consider their service "good™? i
lst HMention_
I erb.
2nd Mention |
|
(11) National Solar Heating and Cooling Information Center. . |1 | 2 8 g 30
v
How would you evaluate the service you received from the Center?
Good 3
Fair 27| _-
Poor ' 1 31
Don't kno KN
NA 9 Vv
What are some of the reasons you do not consider their service "good"? .
1st Mention Verb.
2ud Mention - .
| : . _ |
(12) Regional Solar Energy Centers. . . . 1] 2 8 9 32
T
v
How would you evaluate the service you received from your regional center?
Good 3
Fair 2 |_ 33
Poor B
Dun't know g |
NA 9 v
What are some of the reasons you do not consider their service "gqod"? |
{1st Mention Verb.
|-
|2nd Mention I

~ Figure D-2. User Questionaire (continued)
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Don't
Yes No  Know NA

Directly from the U. S. Department of Energy. . . 1 2 8 9 34

(13)
{(14) Radioor TV . . .« « .+ « o & 1 C 2 8 9. 35
(15) Periodicals, newspapers or magézines. c e e e e 1 2 8 9 36
(16) Private solar energy or environmental organizations . . . 1 2 8 g 37
(17) State Energy or Solar Offices . . . ' 12 8 9 38
(18) Some other state or local government office or publication.l 2 8 g 39
(19) The local chapter or national headquarters .of the Internat-
ional Solar Energy Society (ISES), including their publicat-
ions. + « o . 1 2 8 9 40
(20) The local chapter or national headquarters of the Solar.
Energy Industries Association (SEIA), including their A
publications. . . . 1 2 - 8 g 41
(21) The local or national office of the U.S. Department of
Agriculture, including Extension and Forestry. . . . 1 2 8 9 42
(22) Bio-Energy Council : 1. 2 8 9 .43
(23) Tne Wood Energy Institute . . .« . . . .. 1 2 8 9 44
(28) NOT ASKED o « o o o e o e e e e e e e e e e e e e e e e e e e e e e 45
: 36-47 BIK
B10-7.What publications have you read in the NONE « « « « o « « o o o « o o « o 001 Cd2
past six months that include informat- ' : 1-10 as
ion on biomass energy systems? : Read, but can't remember titles. . . 002
(VOLUNTEERED) 11-75 Blk
‘ 76 Cd #
|""Read too many to name. . . . . . . . 003 77-80
(VOLUNTEERED) __Job #
(ASK) Which are most important? j
(RECORD TITLES) , Cd 3
- 1-10 as

1st mention

2nd hention

3rd mention

“Names Publications « « « » « » » . . Q0411-43 Bl

v

(RECORD TITLES)

44 C+v

CL :
45-51 Blk

52-54

55-75 Blk 76 Cd # 77-80 Job #

Figure D-2. User Questlonaire (continued)
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In conclusion, I would like to ask you some questions about yourself. Your
answers will be kept completely confidential.

Dla. What is the highest level of education
(DO NOT READ)

you have completed?

Dlb. In what fiéld is your most recent degree?

"|Dlc. In what year did you get that degree?

48
49

Verb.
50-51

11-1.  In the next year do you expect to need additional biomas$ energy information.

8th grade or less. « « « « o« « « & 01

Some high school . + . « « « o .« . 02

High school graduate . . . . . . . 03

Post high school vocat1ona1/
Technical. « « + « . & . 04

Attended co]]ege/Un1vers1ty
No degree. . . . . . . . . . .05
Associate (2 year Jun1or/

___ Community college) . « « + .+ . 06
Bachelars. « . . . « + + . « . . 07
MaaLuvs ............. 08

_|__Ph.D/Doctorate . . . . . .. .. 09
’ JD/LLD & & v v v s o v v e e o W 10
__Other 1
(SPECIFY)
Don't know « . « « « . . .+ . 98
V NA . o v e e e e e e e s e ete + 99
(RECORD)
(YEAR)
(a) On your job? VYes. . . . . |
NO ¢ ¢ v v v v e 2
Don't 'know . . . . 8
Na o o v o s e+ 9
(b) Outside of your
job? YeSe « o« o o o o . 1
No . . e e e e o 2
Don't know c s e+ 8
NA . « o v ¢« o ¢ .9

31

32

D2a. Please describe your present profession by completing the following statement:
"Based on my total education and experience, | now regard myself protessionaliy

as a (an)

«"  (AVQID USING JOB TITLE IF

POSSIBLE).

Verb.

52 Blk

Figure D-2. User Questionaire (continued)
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D3. Do you belong to any professional, tech- p=Yes. . . .

S |
nical, or other organizations which have | Yes (BUT CAN'T NAME) . . « « . . . .2
an interest in solar? No o o v v v R T
Don't know . « . . . . « v e e .. .8 53
S 9
a. What organizations?
1st Mention . A ‘ cL
2nd Mention
3rd Mention
4th Mention
54-69. B1k

Thank you very nuch for your time.

Figure D-2. User Questionaire (concluded)
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Therefore, this report refers to the responses to Question 5 as "information which was
important for the respondents to obtain."

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

Question 8. In this question a list of up to 25 specific information products or types of
information was read to the respondent. The respondent rated each item as "essential,"
"very useful," "somewhat useful,"” or "not at all useful" as it applied to himself. In
contrast 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 inter-
viewers rotated their starting point by randomly selecting which item would be read to
the respondent first. Items in Question 8a were rotated separately from those in Ques-
tion 8b.

Question 9. This question asked, "Is there any biomass energy information which you
need but are not able to get?" Unfortunately, this question just did not work. Answering
Questions 8a and 8b required the respondent to assign a rating to each of 22-25 informa-
tion 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. Al respondents had received a letter
describing the Solar Energy Information Data Base (SEIDB) and introducing SERI. It was
felt that many respondents would attempt to encourage information flows from SERI by
responding positively when asked whether they had used SERI as an information source—
whether or not they actually received information directly from SERI. Since explaining
the nature of SERI and the SEIDB was necessary to promote a good response rate, no
questions about SERI were included.

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

Group ~ Item® Organization
All Biomass Groups 21 U.S. Department of Agriculture,
including Extension and Forestry

All Biomass Groups 22 Bio-Energy Council
Biomass State Forestry Office Repre-

sentatives 23 Wood Energy Institute (WEI)
Biomass Forest Products Engineers/

Consultants 23 WEI
Biomass Cooperative Extension _

Service County Agents 23 ~ WEI
Biomass System Managers 23 WEI
Biomass Private Foresters 23 State Department of Agriculture

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.

User Questionnaire

B1-16. Users were asked to describe their presént system, rather than areas of interest;
the question was open-ended and no list of system types was provided as in
Question 6 of the standard questionnaire.

B2-12a, B3-13. Asked only of users.

B4-5 and B5-14. These questions differ from the standard Question 5 in that the user
respondent is asked about information and information sources that would be sought
out if the system were currently being considered for purchase or construction.

' B8-9. The standard Question 9 is altered by referring to "when your current system was
being considered."

Bll-1. The standard Question 1 is altered by asking about "additional" biomass energy
information. ‘
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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
Biomass Private Foresters using computer terminals was compared to the proportion of
Biomass State Forestry Representatives 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 Biomass Federally Funded Production and Collection 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 calculated by
assigning the responses a "4" for "essential," a "3" for "very useful," a "2" for "somewhat
useful," and a "1" for "not very useful," then calculating the average for the entire
group. A t-Test was used to determine whether group A rated a specific information
item significantly higher (or lower) than it was rated by group B. Some groups, however,
tended to give higher scores in general than did other groups. To compensate for this
effect, these statistical tests compared the "relative rating" given by one group to the
"relative rating” given by the other groups. The relative rating 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
subtract the average overall rating this group gave to all items (suppose the average
rating the group gave all items was 2.75); the difference was the relative rating (for this
example 3.15 - 2.75 = +0.40). The t-Test then was used for the comparison of the
relative rating group A gave to the item with the relative rating group B gave the item.
For the tests of proportions (or the t-Tests involving Question 8), if group A was being
compared to group B and group A was a subset of group B (e.g., a comparison of
Federally Funded Biomass Production and Collection Researchers to All Researchers),
the totals for 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 Biomass Production and Collection Equipment 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.
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APPENDIX F

BIOMASS DATA TABLES
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In the following biomass gata tables, each table entry shows counts and percentages
displayed in the format (%%); where % is the column percentage for each group and # is
the number of respondents 1n 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 shows which groups are included in each of the combination groups listed in
Table F-1. Table F-3 lists the data tables and Fig. F-1 contains the data tables
themselves.

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

APPENDIX F.
Group Report Section
Biomass Federally Funded Production and Collection Researchers 3.0

(BIOM FED P&C RES)
Biomass Federally Funded Conversion Researchers (BIOM FED CONV RES)
Biomass Nonfederally Funded Produetion and Collection Researchers
(BIOM NFED P&C RES)
Biomass Nonfederally Funded Conversion Researchers (BIOM NFED CONYV RES)
. Total Biomass Federally Funded Researchers (TOTAL BIOM FED RES)
Total Biomass Nonfederally Funded Researchers (TOTAL BIOM NFED RES)
Total Biomass Production and Collection Researchers (TOTAL BIOM P&C RES)
Total Biomass Conversion Researchers (TOTAL BIOM CONV RES)
Total Biomass Researchers (TOTAL BIOM RES)
All Researchers (ALL RES)
Biomass Production and Collection Equipment Manufacturer
Representatives (BIOM P&C EQUIP MANUF)
Biomass Conversion Equipment Manufacturer Representatwes
- (BIOM CONV EQUIP MANUF)
Total Biomass Manufacturer Representatives (TOTAL BIOM MANUF)
All Manufacturer Representatives (ALL MANUF)
Biomass State Forestry Office Representatives (BIOM STATE FORST OFF)
Biomass Private Foresters (BIOM PRIV FRSTR)
Biomass Forest Products Engineers/Consultants (BIOM FORST PROD ENG)
All Engineers (ALL ENG) ,
Biomass Educators (BIOM EDUC)
All Educators (ALL EDUC)
Biomass Cooperative Extension Service County Agents (BIOM CES CO AGENT)
All Cooperative Extension Service County Agents (ALL CES CO AGENT)
All Cooperative Extension Service State Specialists (ALL CES STATE SPEC)
Biomass System Managers (BIOM SYST OWNER MNGR)
Active Solar Heating and Cooling Building Owners/Managers
(SHAC BLDG OWNER MNGR)
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Table F-2. COMBINATION GROUPS

Total Biomass Federally Funded Researchers (TOTAL BIOM FED RES)
Biomass Federally Funded Production and Collection Researchers
Biomass Federally Funded Conversion Researchers

Total Biomass Nonfederally Funded Researchers (TOTAL BIOM NFED RES)
Biomass Nonfederally Funded Production and Collection Researchers
Biomass Nonfederally Funded Conversion Researchers

Total Biomass Production and Collection Researchers (TOTAL BIOM P&C RES)
Biomass Federally Funded Production and Collection Researchers
Biomass Nonfederally Funded Production and Collection Researchers

Total Biomass Conversion Researchers (TOTAL BIOM CONV RES)
Biomass Federally Funded Conversion Researchers
Biomass Nonfederally Funded Conversion Researchers

Total Biomass Researchers (TOTAL BIOM RES)
Biomass Federally Funded Production and Collection Researchers
Biomass Federally Funded Conversion Researchers
Biomass Nonfederally Funded Production and Collection Researchers
Biomass Nonfederally Funded Conversion Researchers

All Researchers (ALL RES) :
Photovoltaiecs DOE-Funded Researchers
Photovoltaics Non-DOE-Funded Researchers
Photovoltaics Researcher Manufacturers
Biomass Federally Funded Production and Collection Researchers
- Biomass Federally Funded Conversion Researchers A
Biomass Nonfederally Funded Production and Collection Researchers
‘Biomass Nonfederally Funded Conversion Researchers
- Wind DOE-Funded Researchers
Wind Non-DOE-Funded Researchers
Solar Thermal Eleetric Power (STEP) DOE—Funded Researchers
STEP Non-DOE-Funded Researchers
Ocean Energy DOE-Funded Researchers
Ocean Energy Non-DOE-Funded Researchers
Solar Energy Storage DOE-Funded Researchers
Solar Energy Storage Non-DOE-Funded Researchers
Active Solar Heating and Cooling (SHAC) DOE-Funded Researchers
SHAC Non-DOE-Funded Researchers ‘
Passive Federally Funded Researchers
Industrial Process Heat (IPH) Researchers
Agricultural Process Heat (APH) Researchers

Total Biomass Manufacturer Representatives (TOTAL BIOM MANUF)
Biomass Production and Collection Equipment Manufacturer Representatives
Biomass Conversion Equipment Manufacturer Representatives
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Table F-2. . COMBINATION GROUPS (Concluded)

All Manufacturer Representatives (ALL MANUF).
Photovoltaics Manufacturer Representatives
Biomass Production and Collection Equipment Manufacturer Representatlves
Biomass Conversion Equipment Manufacturer Representatives
Wind Manufacturer Representatives
STEP and IPH Concentrating Collector Manufacturer Representatlves
SHAC Heating/Cooling System Manufacturer Representatives
SHAC Water Heating System Manufacturer Representatives
SHAC Nonconcentrating Collector Manufacturer Representatives
SHAC Other Component Manufacturer Representatives
Passive Manufacturer Representatlves

All Engineers (ALL ENG) '
_ Photovoltaies Electric Power Engineers ,
Biomass Forest Products Engineers and Consultants
Wind Engineers
Wind Electric Power Engineers
STEP Engineers
SHAC Heating, Ventilating and Air Conditioning Engineers
* SHAC Industrial Engineers
IPH Plant Engineers
IPH Industrial Engineers
IPH Private Agricultural Engineers
State Level Cooperative Extension Service (CES) Agricultural Speclahsts
(Agricultural Engineers)

All Educators (ALL EDUC)
Photovoltaies Educators
Biomass Educators
Wind Educators
STEP Educators
SHAC Educators
Passive Educators
IPH Educators

All Cooperative Extension Service County Agents (ALL CES CO AGENT) -
- Biomass CES County Agents
Wind CES County Agents
SHAC CES County Agents:
Passive CES County Agents
APH CES County Agents

All Cooperative Extension Service State Specialists (ALL CES STATE SPEC)
State Level CES Agricultural Specialists
State Level CES Information Specialists -
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Table F-3. LIST OF BIOMASS DATA TABLES

Question

Number® Table Title Page

User and Nonuser Questionnaires

' Question 1  Need for Information On the Job and Outside the Job «....ove.... 199

Question 2 Involvement . cccceieeverrscecsencssccssssssssssssnsssssccssss 201
Question3 Informedness ."l...I.'.......l.................l.‘............ 203
Question 6 Interest in Specified Biomass Energy Areas cccecececececececscss 205

Question 8A Usefulness of Specified Information Items «.ccveeecvceesoceesess 207
Question 8B Usefulness of Specified InformationItems .....vvevieeeeeeeeess. 219
Question 10 Use of Special Acquisition Methods .cc.oiviveninniisnncsncesses 233
Question 11 Usc of Sclceted Solar Information SOUPCOE seeveevssssvsessosssss 235
Question D2B  Years in Current Profession ...cccieeeeescecsscsncccancoscesss 249
Question D3  Membership in Solar-Interested Organizations......cceeeeeveess. 251

User Questionnaire Only

QueStiODB2'13/33‘13 Numbel‘ Of Yea!‘s..............;................---q- 253
Question BZ-IZ/B2_12A ownel‘/Man&gel'.........................v........-... 254

8See Appendix D, Figs. D-1 and D-2 for the wording of each question.
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T-001
. (OCTOBER, 1979)
NEED FOR INFORMATION ON THE JOB AND OUTSIDE THE JOB (QUESTION 1)

. BlOM BIOM BIOM BIOM. TOTAL ToanL TOTAL T06AL TOTAL ALL  BIOM BroMm 70 5 ALL
BIOMASS ENERGY FED FED NFED NFED BIOM B BYOM RIOM RES Pa+C  CONV ﬁ M MANGF
: . P<C- CONV  P+C CONV  FED Fzg +¢ coNv BRes ECUIP EQUIP
RES 'RES RE RES  RES RE MANUF MANUF

8 9 9 8 8 . 17 9 36 8 9 9 9

ios, 103?- 100, 100, 103 103. 105 106. 100, 130} 100, 100, 105? 1006

YES FOR JOB 8 10 9 - 9 18 - 18 17 19 36 78 8 a8 6 93

A : 108, 100, 100, 100, 100, 100, 100, 100, 100, :-éa. 89, no9, a§; 97,

NG FOR JOB . : 2 1 1 2

v : 1, 11, 6, 2.

DON'T KNOW/NA ' ' 1 1 1 1
Y : . 1, 11, : 6, 1,

018 TOTAL 8 9 9 8 8 7 9 36 117 9 9 A 96
1o00, 105? 100, 100, 108. 105. 106. 105. 100, 100. 100, 100, 106, 100,

YES OUTSIDE JOB ' 3 .3 4 .y . 6 8 7 7 - 4 48 4 3 7 7
3§, 30, 44, un, I3, 4y, uy, 37, 3&, “l,  se, 33, 39, 43,

NO OUTSIDE JOB ’ m 6 4 5 . 9 8 9 60 . 2 6 8 33

' s¢, 60, 44, 56, 5%? 50, 47, sbf si. 51. 22, 67, 44, 3i,

DON*T KNOW/NA ' A1 1 1 A 2 1 .2 1 3 .9 3 3 6

: o .12, 10, 11, 11, 6, 12, 5, 8, 8. 33, 17, '1%;

YES, JOB + OUTSIDE 3 3 4 ) 6 8 7 7 4 46 3 3 6 é
P 3e2 305 we, su, 33, uu. w1l 37) 38! 33) 330 azd  a3f 4de

Figure F-1. ABi,o.mass Data Tables
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T-001
: (OCTOEER. 1979) _
NEED -FOR INFORMATION ON THE JOB AND OUTSIDE THE JOii (QUESTIOW 3)

002

B8IOM BIOM glou ALL BIOM PLL 310M  ALL  ALL - 810;
BIOMASS ENERGY +CONTINUED) smavc PRIV FCRST ERNG EDUc  ebuc TCES CES gLS SYS
FCRST FRSTR PF.OD co ce TATE OWNER
' OFF ENG . AGENT AGENT SPEC -HGR -
9 8 96 63 9 45 B 7
iro, 100, 100, 100, 100,. 100, 100, 100, 1u3. 100,
YES FOR JOB 9 T 3 63 4 16 4
S ico, 100, &8, 9;. 100, 100, 100, 93. 100, 57,
NO FOR JOB 1. 3 ' 3
L3, 3. 43,
DON'T KNOW/MA 21
Q18 TOTAL 9 9 8 . €2 9 45 45 1P
18 ico, 100, 1so0, 100, 100, 100, 100, 100, 100, 1003
YES OUTSIDE JOB 5 6 5 29 3 31 2 21
56, 67, 63, ¥, 33, 69, 22, 47, 39, 293
NO OUTSIDE JOB 4 1 2 27 6 .12 -7 22 10 i
. ty, 11, 25, 44, 67. 27, 18, 49, 56, 71?
DON'T KNOW/NA 2 1 3 2 ’ 2 1
22, 13, 10, 4, . 6,
YESs JOB + OUTSI1 5 6 4 26 .3 31 2 20 7
ES» B DE 56, 67, 50, 42, 33, 69, 22, 44, 39, ‘“}

_Figure F-1. Biomass Data Tables (continued)
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BIOMASS ENERGY

g,

5-

1.

VERY INVOLVED
MODERATELY INVOLVED
SLIGHTLY INVOLVED
NOT AT ALL xNVOLQEn
DON'T KNOW/NA
AVERAGE

STANDARD DEVIATION

BV~

®

100,
50,
25,

2
25,

3,25

.82

M+ MO
WOO =

B10M

NFED .

P4
RE

9
ioo,

8
89,

11,

(OCTOBER, 1979)
INVOLVEMENT (QUESTION 2)

BIOM
NFED

7T07AL TOTAL TOTAL
BIEM 10M ; o

RES

8

FE NFE

RE RE
8 8
1080 1082
0 -13
Sé. 72,
PR 3
28, 17,
-3 2
17, 11,
3,39 3,61
75 .68

T=-002

1087

2
718

1058

CONYV
RES

105?
58!

6
‘32,

112

3,47

TOTAL ALL
alaM ES
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-1
100,

23
64,

8
22,

5
14,

AFigu're F-1. Biomass Data Tables (continued)
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BIOﬁASS ENERGY (CONTINUED}

4,
3,
2,

1,

VERY INVOLVED

MODERATELY ZNVOLYVED

SLIGHTLY INVOLVED
NOT AT ALL ZNVOLYED
DON'T KNOW/RA
AVERAGE

STANDARD DEVIATION

(OCTOBER: 1979)
INVOLVEMENT (QUESTION 2)

IOM EIOM BIOM_ . ALL BIOM
TATE FRIV EORST ENG EDUC
ORST FRSTR PROD
FF CNG
9 9 8 96 9
100, 100, 100, 100, 100,
6 1 4 25 .3
67. 31. S0, 26, ' 33,
6 2 21 : .4
€7. 25, 22, u4,
3 1 1 43 ' 2
33, 11, 13, 45, 22,
1 1 -7
11, 13, 7.
3,33 2,78 3,13 2,67 . 3,11
95 77 1,03 .93 T4

Figure F-1. Biomass Data Tables (continued)
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BIOMASS ENERGY

L

3.

2.

1.

VERY INFORMED
MODERATELY INFORMED
SLIGHTLY INFORMED
MOT AT ALL INFORMED
DON'T KNOW/NA
AVERAGE

STANDARD DEVIATION

1=-003.
(OCTOBER, 1979)
*INFORMEDNESS (QUESTION 39

10M BIOM BIOM PBIOM TOTAL TOTAL TOTAL TOTAL TOTAL ALL- BIOM

FED FED NFED NFED -BIOM BICM BJOM BIOK BIOM RES +C
Pec CONV Py CONY "FEQ NEED: ~bec CONV  RES . EQUIP
RE RES - RE RES RES RES RE RES MANUF
8 10 . 9 9 8 18 . 17 ) 36 81 9
100, 100, 100, 100, 1o%i 104, 105,- 103. 100, 150. 100,
6 6 6 .8 12 .ie 12 4 26 117 6
755 60t 61 ess &2 Y A% AL B0 B] &0
2 4 2 1 .6 3 .4 5 9 59 1-
25, 40, 22, 11, 33, 17, 24, 26, 25, 33 11,
1 1 1 1 5 2

11, _ 6, 6. C 3, 3, 22,

3,75 2,60 3,56 3,89 3,67 3,72 3,65 3,74 3,69 3,62 3,44

43 49 .66 .30 JU4 .37 .56 o1 -1 «53 «84

Figure F-1. Biomass Data Tables (continued)
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BIOMASS ENERGY (CONTINUED)

4.
3,
2,

1.

VERY INFORMED
MODERATELY INFORMED
SLIGHTLY IMFORMED
NOT ‘AT ALL INFORMED
DON'T KHOW.NA
AVERAGE

STANDARC DEVIATION

E*OM EIOM
QTE RIV
FORST FRST
OFF
9 9
100, 100,
4 2
4y, 22,
3 6
33, 67,
X
22,
1
11,
3,22 3,00
o 79 .81

INFORMEDNESS (QUESTION 3)
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Figure F-1. Biomass Data Tables (continued)
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BIOMASS ENERGY

DON'T KNOW/NA
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DON'T KNOW/NA
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Biomass Data Tables (continued)
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INTEREST IN SPECIFIED BIOMASS EMERGY AREAS <QUESTION ¢)
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CON'T KNOW/NA
COMMECIAL OR INDUSTRIA.
BURNING OF BIOMASS
1. PES Q 7 7 7 [ 3 [3 S 5
100, 78, 88, &8, 67. =a7. 5¢. %6,
2, ~O 2 1 1 3 3 5 3
22, 13, 13. 33, X3, 3. 23,

CON'T KNOW/KA

Figure F-1.

Biomass Data Tables (continued)
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BIOMASS ENERGY

BIBLIOGRAPHY

ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
EggEuIIAL + 'VERY
DON*T KNOW

AVERAGE

STANDARD DEVIATION
LIST OF SOURCES
ESSENTIAL

VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
EgéESIIAL-+-yERY,
DON*T KNOW.
AVERAGE

STANDARD DEVIATION

! ESSENTIAL = &, VERY USEFUL

BIOM BIOM
FED FED
P<c CONV

" RE RES

10

100, 100,

10

los, 100,
1 1
13,  10,.
3 3
38, 30,
4 5
ss, S0,
L1

10,

.4 4
50, 40,

2,63 2,40
67 .80
-8 10

100, 100,
13 _iof
.6 .7
75, 70,
13! 103

' 1
10,
7 8

88, 80,

3,00 2.80
W50 T4

3¢ SOMEWHAT USEFUL

Fig»ure F-1.

J0M
FED
P+
RE
9
100,
.9
100,
1
a1,

33?

1
11,
L.
4y,

4
uy,

2,11

1,10

9
100,
2
22,
S
56,
11,
11,

78,

(OCTOBER,

1979) -
USEFULNESS' OF SPECIFIED INFORMATION ITEMS (GQUESTION 8)

10M TOTQL TOT

coMy °rep REe

RES REg ‘RE
.9 8 18
100, 1087 1037
: 1 8 18
100, 103. 1oo.
.2 1

11, 6,

1 ..6 4
11. 33& 22.
5 9 .6
s6, 50, 33,
3 . .7
33, ‘sf 39,
1 .&8 .s
11, 44, 28,
1,78 2,50 1,94
62 76 +92

9 18 .1
100, 100, 100,
2 .2

11, 11,

3 13 8
33, 72, uu,
4 2. 5
b4, 11, 28,
2 1 3
22, 6. 17,
3 15 .10
33, 83, 5%.
2,11 2,89 2,50
o T4 +65 «89

T-024

L TOT L TOT L TOTQL
10 0

p
RE
.17
103,

17
100,

. 2
12,

= 2y NOT AT ALL USEFUL .
Biomass Data Tabies (continued)

RES

19
100,

19
100,

=1

36
100

36
100,

3
8,

240

15
43,
22,

38’

4
11,

25
69,

2,69

. «82

ALL
£S

39,

2.35
79

180

100,

52
79
4y,

67
37,

11

192

2
2s,

5
63,

1
13,

2
25, -

2,13

+58

100,

N
44,
44,

1
11,

4y,

104®

1087

2461

68

100,

15,

2,45

« 87

28 -
[ ) -
= -

8V .-4l,
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BIOMASS ENERGY (CONTINUED)

QAA(1) BIBLIOGRAPHY
ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
BSSENTIAL + VERY

SEFUL

DON'T KNOW

AVERAGE

STANDARD DEVIATION

esAl2) LIST OF SOURCES
ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
ESSENTIAL + VERY
USEFUL )
DON'T KNOW

AVERAGE

STANDARD DEVIATION

SralE: ESSENTIAL = 4o VERY USEFUL = 3¢ SOMEWHAT USZFUL

gJOM BIOM EIOM ALL
STATE PRIV FORST ENG
FoﬁST FRSTR PEOD
OFF ENG
9 9 8 96
100, 100, 1ls0, 100,
9 9 8 96
1¢0. 100. 180. 100.
1 6
11, 6,
4 3 5
. L4, 113 38, 2%.
8 5 51
53, 44, 63, 53,
1 4 éu
11, 44, 15,
5 1 3 31
56, 11, 38, 32,
2.56 1,67 2,38 2,24
.81 .65 85,77
8
ie0, 100, 130, 100,
2 4
11} PSS ¥
5 ' 4 .4
56, .33? 50, usf
2 5 2 32
22, 56, 25, 33,
1 1 9
11, 11, 9,
. 6 3 6 55
67, 33, 75, ST
2,67 2,22 3,00 2,63
.80 ,63 .70 .82

(OCTOEER, 1979)
USEFULNESS OF SPECIFIEC INFOFMATION ITEMS (QUESTION 8)

95

BIOM
EDUC
9
100,
9
100.
1
11,
6
67,

2
22,
7
78.

2,89

56

9
100,
1
11,
S
56,

3
33,

3
C 67,

2,78

.61

T=-024

LL
EBUC

63
1n0,
63
1n0.
12
19.

W5!

21
33,

3
5.

39
2.

2,76

6
100?

1

3

2}

S

43
~8,

= 2+ NOT AT aLL USEFUL

Figure F-1. Biomass Data Tables (cont-inued)

BIOM - ALL -ALL
cES CES ES
€0 _ €0 TATE

AGENY AGENT SPEC

9 45 8
100, 100, 106.
9 45 18
100. 100. 100«
1 2 1
11, 4, 6,
3 7 4
33, ;3. 22,
3 29 8
23, [T 4y,
2 6 5
22, 13, 28,
4 19 5
44, 42, 28,

2.33 2,33 2,06

95 17 «83

9 45 8
100, 100, 106.
3 6 2
33, 13, 11,
25 9

33? 55. 5o,
3 %3 6
33, 29, 33,
1 1

2, 6,

6 31 i1
67, €9, 61,

3,00 2,80 2.67
.81 68 73

=1

810
SYS
OWNER
MNGR

1002

7
i00,

14,
43,
29,
14,

14,
1,83

69

7
100,

43,

57,

43,

2,43

.48

2,00
.34
100°
22
22°
i
111

uy,

2.56
.96

@ 1

8V .-4L



T-025
(OCTOBER. 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS « CONTINUED (QUESTION g)

2 N\
@l
A a4

60¢

. BIOM BIOM BIOM BIOM TotﬁL TOTﬁL TornL TOTﬂL TOTAL-RLL gloM prom TOTAL ALl
BIOMASS ENERGY FED FED NFED 'NFEp glO on gjOM  BIOM gIOM RES +C_ CONV gxom MANU
Ptg CONV  P+C CON FEg. FED * CONV RES EQUIP EQUIP MANUF
RE RES RE RES - RE RE RE RES MANUF MANUF
8 . 9 9 8 . 18 .17 9 36 81 9 9 8 96
_ 100 103? 100, 4ioo, 108; 103. 103. 105. 100, 1ﬁo, 100, 1no, 105, 100,
@8A{3] CALENDAR-CONFERENCES 8 9 . 9 18 .18 17 .19 36 181 - 9 9 s o5
" "PROGRAMS / 100, 105? 100, 100, 193. 100, 100, 103. 100, 100, 100, 100, .103, 100,
ESSENTIAL 2 1 2 1 .2 3 19 1 .1 2 10
T 250 11. 11. 61‘ 12. 5} 8- 10. 11. 11. 11. 11.
VERY USEFUL 2 3 2 2 5 4 4 5 9 69 4 4
25, 30, 22, 227 28, 22, 24, 26, 25, 3R, 44, 22, 33?
SOMEWHAT USEFUL Y § 3 5 8 8 .7 .9 6 2 5 7 6
0 L 56, 40, 33, 56, 44, 44, w1, 47, qﬁ. 33f 22, 56, 39, 33.
NOT AT ALL USEFUL ‘ 4 ' 3 5 .4 4 8 2 2 .3 5 6
30? 44, 11f 17, 28, o4, =21, 22, 15. 227 33, 28] 15,
ESSEUYIAL-+ VERY 3 .2 3 7 5 6 6 12 88 5 1 s 43
SEFUL SCe 30 22 33 39. 28, 35, 32, 33. 49, 56 11 33. 45,
DON*T KNOW ‘
AVERAGE 2,75 2,00 1,78 2,33 2,33 2,06 2,26 2,16 2,19 2,47 2,44 1,89 2,17 2,39
STANDARD DEVIATION .82 .77 .78 .82 .89 .83 .93 .80 .88 ,83 .96 ,87 .9 .88
asA(u) DIAGRAMS/SCHEMATICS 10 9 1 18 .1 1 6 179 9 1s 9
8 100, 300, 300, 300, 100, 100? 100, 100, 103. 100, 100, 31070, 100, 100?
ESSENTIAL Y 1 1 1 3 1 21
11, 6, 6, 3, 3, 11, 6, 5.
VERY USEFUL 3 5 4 5 8 9 7 7 62 6 5. 1 4
380 507 awur ser was sor w1 530 W} 282 et sey efl 48!
SOMEWHAT USEFUL 3 5 4 8 4 3 9 2 78 2 4 6 39
38, 50, 4u, 44, 22, 18, 47, 3%. Wy, 22, 4y, 33, 4y,
NOT AT ALL USEFUL 2 4 2 4 . 6 3 35 7
T 2s, 4y, 11, 22, 35, 17. 1b; 7.
SSENTIAL + VERY. 3 5 5 .5 8 .8 1 18, 76 .7 .8 2 49
bEFU! € 38, 50, 56, 56, .44, s%? 47, 53? 50, 42, 18, 56, s%, 52,
DON'T KNOW '
AVERAGE 2,13 2,50 2,22 2,56 2,33 2,39 2,18 2,53 2,36 2,36 2.89 2,56 2.72 2,49
STANDARD DEVIATION oTE 050 1613 o487 o687 o8B «9T U8  T9 .82  +56 4T <56 .72

SCALE: ESSENTIAL = 4, VERY USEFUL = 3. SOHENHAI USEFUL '= 24 NOT AT ALL USEFUL =1

Figure F-1. Biomass Data Tables (continued)
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{OCTCBER,

1979)

. T=025

USEFULNESS OF SPECIFIED INFORMATICN ITEMS -~ CONTINUED (QUESTICN g)

B8IOMASS ENERGY (CONTINUED)

Q8A
4]

GBA(Y4)

SCALE?

4

3
0

L CALENDAR=CONFERENCES/
RAMS i .

ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL

ESS
USE

nm

1AL -+ VERY

DON'

AVERAGE

STANDARC DEVIATION .

DIAGRAMS /SCHEMATICS

ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
ESSENTIAL + VERY
USEFUL :
DON'T KNOW

AVERAGE

STANDARD DEVIATION

ESSENTIAL = 4, VERY USEFUL =

I10M

ALL
ORST ENG

ioo,

B
100,
1
13,
13!
3
50,
2
25,
-2
25,

2,13

" 91

s
100.
3
38,
"2
25,
2
25,

S |
13,

S

63,

2,884

B |[OM  BIOM
TE PRIV
FD ST FRSTR PROD
FF ENG
9
1[0. 100,
9 9
1ce, 100,
.2 1
22, 11,
.6 4
67, 44,
4
llf 4%.
2
22, 11%
2,11 1,67
-5? «65
9 9
lo0, 100,
1
11,
4 5
44, Sé6,
-4
494, 11,
2
22,
4 6
4, 67,
1
11. )
2,50 2,56
«50 o4

3, SOMEWHAT USEFUL =
Figure F-1.

1,03

- 96
100,

T, .96
100,

5
Se

23
24,

45
‘07.

23
24,

282

2,10

«83

96
100,
20
21,

30
31.

32
33,

T

S0
52.

1
1.

2.60

»96

BIOM

EdUC

9
1p00,

.. 9
1o0,

44,
33.
-2
22,

4
44,

.9
100,
11,
6
67,

.1
11,

. 1
11,

7
78,

2,78

W77

ALL
gpUc

63
1o00,
63
100,
6
10,

.30
48,

21
33,
6
10,
36

57,

29

40
63,

2:75

.84

2, MOT AT aALL USErUL =

BICM ALL
CES <CES
€€ _ co

AGENT AGENT

9 45
10¢, 100,
9 45
10G¢, 100,
1

2,

-2 7

22, 16,

L3 28
44, 62,
3 9
33, 20,
2 8
22, 18,

1,89 2,00

73 .66

? 45
100, 100,
L 6
11, 13,
" 2
44, ug.
5 16
33, 36,
1 1

11, 2,
.5 28
56, 62,

3,56 2,73
.81 «72

1

Biomass Data Tables (continued)

22,

6
33,

3
17,

5
28,

2,22

«85

71,

1,71

]

100,

43,

7.

436

2,43

48

' [@ES

=7y
K-

8v -4l
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BIOMASS ENERGY.

NON-TECHNICAL

51
SCRIPTION

ESSENTIAL

VERY USEFUL

~ SOMEWHAT USEFUL

NOT AT ALL USEFUL’

ﬂIIAL -+ VERY

AVERAGE

STANDARD DEVIATION
TECHNICAL DESCRIPTION
ESSENTIAL

VERY USEFUL

~ SOMEWHAT USEFUL

MOT AT ALL USEFUL
ESSENTIAL<+ VERY
USEFUL .
DON'T KNOW
AVERAGE

STANDARD DEVIATION

: ESSENTIAL .= 4. VERY USEFUL =

8IoM

-4
50,
13.
38,

50,

2,13
91
.8

100,

a2
2s,
3s,

3a,

108

4
40,
49,

20,

1,80
.74

0

60,

40,

3+ SOMEWHAT

Figure F-1.

REED
Pa
RE

.9
io0,

. 9
100,

-1
11,

1
11,

4
44 .

3

33,

2
22,

2,00

94

9
100,
11,

33,

1
11,

44,

44,

USEFUL =
Biomass Data Tables (continued)

i | (OCTOBER, 1979)

USEFULNESS OF .SPECIFIED INFORMATION ITEMS .« CONTINUED (QUESTION g)

ToTaL ToTaL ToTau ToTaL ToTAL ALL
BIO BIOM BI0

1
11,

2.11

32

9
_1000

11,

-6
67,

22,

78,

" 2,67

93

2

re
108°

1087

.6
33,

28,

39,

33,

1,94

«85

100°

s -
1,

2,06
.69
8
100%
.2
11

9
50,

€
33,

11
61,

T-026

P+
RE

1687

1087
1
6e

5
29.

.5
29.
. 6,
35,

-6
35,

NOT AT ALL USEFUL

cony BRES
108 1088
1033. 193?'
3
163 22°
632 4%3
217 280
165 25°
1,95 2,00
59,78
10d? 1o
st
sif -53?
21? '_22?
12 a7t
53? sff
2.63 2,56
<74  .B8
= 1

1681

153
100,

3
2,

13

62
41.

7
060

1!

102

hY]
.

[2]]
~

«80

BIOM ESOM
NV

EQUIP EQU P ]

MANUF MANUF

9
109. 100,
-9 9
100, 100,
4 1
by, 11,
5 6
56 67
2
22,
4 1
“"“ 11.
2.44% 1,89
51 «56
.9 .9
100, q00,
-2 1
22, 11,
5 5
56; 56,
1 2
11, 22,
1 1
11, 11,
7 6
78, 67,
2,89 2,67
«87 .80

“TOTAL ALL

10

108]

28]

11
61,
115

26,

2:17

«58

106?‘

17,

58°

17,
11,

13
72,

2.78

8I0M  MANUF
ANUF ANU

96
100,

68
100
3
4,

183

32
47.

20
29,

24?

1,99
080

96
100,

143
of?

25
26,

142
58
60,

1,
2,62

.87

LA
A

¥ [2SS

87 4-UL
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T-026
(OCTCBER, 1979}
USEFULNESS OF SPECIFIED INFCRMATICN ITEMS - cONTINUED (QUEQTION 8)

| ion g
: BIOM ron ICM_ ALL - ) aLL gIOM ALL  ALL - SYST
BIOMASS EMERGY {(CONTINUED) 8tave Balv FPomst ENG Erl)uc EDUC CES CcES c£s OWNER 0“25“
FORSY F sm PRCD €O _ €0 ATE MNGR  MN
OFF : ) AGENT AGENT bPEc y °
9 9 96 9 - 63 9 45 65 100, 100,
, . loo, 100, 1ou. 100, 100, 100, 100, 104, 100, ’ 9
08A NON ECHNICAL . 8 .9 8 62 - 9. _ 63 -9 4 8 100, 100,
Be2r1PTToN 100, 100, 100, 100, 100, 100, 100, 106° 103 ; g
ESSENTIAL . 1 3. 1 9 2 5 29, 33,
.13, S, 11, . 14, 22, 11, ) s
VERY USEFUL 3 3 2 6 2 1 4 3 8 4, 567
38, 33, 2%, 2%. 22, 1;. 4y, 670 4y, 1%.
SOMEWHAT USEFUL 3 3 4 22 5 25 3 10 5 zgf
38, 33, 50, 35, - 56, 40, 33, 22, 28, , 1
2
NOT AT ALL USEFUL 2 3 .18 - S
. : 25 330 15t af! Oy 20, 29, 11,
) 3 8
ESSENTIAL + VERY 3 3 3 19 3 20 6 35 8 . :
usafun. 38, 33, 38, 31, 33, 32, €7, 78, u4, 43, 89.
DON'T KNOW '
AVERAGE o 2,13 2,00 2.38 2,02 2,33 2,17 2.89 2,89 2,17 - 2,43 3.11
STANDARD DEVIATION ,76 .81 .84 .88 .82 1,01 .73 .56 <82 1.17 .87
@8Al6) TECHNICAL DESCRIPTION 5 9 8 96 9 63 9 45 18 7 9
) 1p0, 100, 1100, 100, 100, 100, 100, 100, 100, 100, 100.
ESSENTIAL 1 2 20 12 g 2 y 1 1 3
11, 25, 21, uf 15, 22, 9, 6, 14, 33,
VERY USEFUL : ¥ 3 5 44 5 37 ! 3 9 3 2
50, - 33, 63, us, 56, S9, 11, 23. 50, 43, 22,
SOMEWHAT USEFUL 3 3 1 21 2 11 Y 19 5. 2.
50, 33, 13, 22, 22, 17, 4y, 42, 28, 29, 33:.3
NOT AT ALL USEFUL . 2 11 1 2 .2 9 3 1 1
: . 22, 11, 11, 3. . 22, 20, 17, i, 11°
ESSENTIAL + VERY - : 3 4 7 64 6 49 3 17 10 :
USEFUL 50, 44, 88, 67, 67T, 718,° 33, 3B, Se. 574.' 56?
DON'T KNOW R .
AVERAGE 2,59 2,33 3.13 2.76' 2,67 2.95 2,33 2,27 2,44 2,57 2.78
STANDARD DEVIATION .53 .95 .57 .91 ..eo . 1».06 .B7 .84 ,90 1.03

SCALE: ESSENTIAL = 4,y VERY USEFJL = 3+ SOMEWHAT USEFJL = 2+ NOT AT ALL USEFUL = 1

Figure F-1. Biomass Data Tables (continued)
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T-027

{OCTOBER, 1979)

87.L-dL

-USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION g) : !{}
. 4 . . N
UL TR MR U B B g g
: RES RES E RES RES R RES : FANOF MAN6F A
1002 108% 1007 1007 i0d% 108° i0d7 1087 103f‘ 138} 1000 1007 108% 1036
GOA(T) LISTs OF SUPPLIERS 1000 108 1007 do0] 0B 1082 sob] o8] 1085 i3S 1007 100] nab® oS
. ESSENTIAL 13 253 ef 12 el 8 32 33 »17§ 247
VERY USEFUL ‘387 30 222 33f 11? 180 260 22° 237 222 222 22 33°
SOMEWHAT USFFQL ' 13 w0 11 inl 23? 28, A12§ 422 230 33? by uue 4wa® P87
NOT AT ALL USEFUL ‘ 38? 30? s7f ' 33? 33? 50? 53? 32? ui? 29? 22? 11? 1&?
GSERULIAL ¢ VERY 50, 300 220 225 39, 22f 355 260 ail a8l 25? ser 39 83
DON*T KNOW ' " S 11% sf 1{
. AVERAGE 2,28 2,00 1,78 1,89 2,11 1,83 2,00 1,95 1,97 2,16 .2,00 2,89 2,47 2,64
STANDARD DEVIATIQON © . 1,08 77 1,22 .73 .93 1,01 1.18 75 .99 ,92 .70 .87 .91 .95
QBA(B1  HANDBOOKS/TABLES ioo? 105? ioo? 100? 10%? 10%? .1052 105? 1oSf 153{ 1003 1no? 105? iogf
ESSENTIAL Rt Lt 11% B L nt e 9}
VERY USEFUL \ 35? 4. 22? 3z 392 ’ ze? 297 373 332 593 wyt ss? 50? 42?
SOMEWHAT USEFUL 360 wor 1t o33P 39! ‘aaf 377 a1t 285wt 0?2 3s® sR3
NOT AT ALL useFUL ) asf 105 ss? 222 17? 39! 613' 163 28? -1;f ‘ 1if i1, i1f 13?
GEBEYTTAL + VERY 38> 500 330 uur uu? 393 358 . 477 u3? ug? P s7f 5&?' 517
DON'T KNOW ' | kS
AVERAGE 2,13 2,50 1,89 2,33, 2,33 2,11 2,00 2,%2 2,220 2,39 2,33 2,67 2,50 2,46
STANDARD DEVIATiON‘ ‘ 76 .80 1,09 .95 .82 1,05 .97 .88 .95 .87 .67 .80 .76 .84
SCALE: ESSENTIAL = 4y VERY USEFUL = 3+ SOMEWHAT USEFUL := 24 NOT'A?'ALL USEFUL = 1

Figure F-1. Biomass Data Tables (continued)



Rat/

Q8A(T)

Q8A(8)

F
BICM BION
RIOMASS ENERGY (CONTINUED) STETE PRIV
FORST FRST
OFF
9 9
1oc, 100,
LISTS OF SUPPLIERS 9 9
loo, 100,
ESSENTIAL 2
2z,
VERY USEFUL 3 3
33, 33,
SOMEWHAT USEFUL 3 4
33, L
NOT AT ALL USEFUL 1 2
1. 22,
FSSENTIAL + VERY 5 3
SEFUL 56, 33,
DON®*T KNOW ,
AVERAGE 2.67 2,11
STANDARD DEVIATION 293 T4
HANDBOOKS/TABLES 8
108, 100,
ESSENTIAL . 1
13,
VERY USEFUL 2 3
25, 33,
" SOMEWHAT USEFUL 5 3
63, 33,
MOT AT ALL USEFUL 3
o ) 33,
SSENTIAL + VERY 3
bEEELL 38, 330
DON'T KNOW
AVERAGE : 2.5) 2.00
STANDARD DEVIATION <71 .81

SCALE?

Figure F-1. Biomass Data Tables (continued)

3

1

8IoM
FORS
PROD
E

NG
8
100,

8
100,

1
13,

2
25,

4

S50,.°

1
13,

3
38,

8
1p0,
38,
3
38,
2
25,
6
75.

3,13

276

ESSENTIAL = 4, VERY USEFUL = 3+ SOMEWHAT USEFUL

(OCTOBER, 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED {QUESTION &)

JALL
ENG

96
100,

96
100,

11
11,

257
-1
34,

26
27,

33!

65,

2.78

.79

BIOM
eEnvuc

9
100,

9
100,

y
4a,
33,

2
22,

4
44,

T-027

ALL
EDUC

63

1n0,
63
100,

9
1“.

= 2+ NOT AT ALL UsSEFUL

BIOM ALL
CES CES
R
AGENT £GENT
9 45
100, 100,
9 45
100, ton,
1 6
11, 13,
5 22
56, 49
3 15
33, 33,
2

4,
6 28
67. 63,

2,78 2.71

l61 .75

9 45
100, 100,
1 3
11. 7.
2

way - 452
3 16
33, 36,
1 4
11, 9.
‘5 5
56, 55.

2,56 2.53
«81 «75

=1

93

17
Loo,

12,

4
24,

8
47,
18,

35,

2429

90

BroN sHAc
ANCR" MNCR
1003 100?
100 100°
67°
297 117
29° 222
u3s
29 78]
1,86 3.44
.02 83
1007 1007
333
wad 112
290 333
295 292
430 44?
2,14 2,56
4 1,17

@SS

=Y
=

8V 1-4.L
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T-028
_ {OCTOBER, 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS < CONTINUED (SUESTION p)

, BIoM BIloM BIOM BIoM T?TAL ToTAL T?TAL T?TAL T?TAL ALL  BIgM BIpoM 'T?TALv ALL
BIOMASS ENERGY . FED FED NFED NFED BIOM BIOM gloM BIOM BIOM RES P+C__ CORV. B OM_ MANUF
- P+C CONV - P4C CONV "FED NFED “pec CONV RES ESUIP EOQUIP MANUF ,
RES_ RES RE RES RES RES RES RES MANUF MANUF
8 .1 9 9 8 8 . 17 19 36 18 9 9 8 96
100, 1003 100, 100, 105. 103. 103. 100, 1000 186> 100, . 100, 105, 100,
Q8A(S) TECHNICAL EXPERTS. LIST 8 10 9 . 9 .18 . 18 . 17 19 36 181 9 .9 18 96
o too, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100,
ESSENTIAL 2 1 .1 .1 3 2 3 2 5 16 1 1 2 11
25, 10, 11, 11, 17, 11y 18, 117 14, 3, 11, 11, 11, 11,
VERY USEFUL 4 5 5 4 9 9 9 .9 8 66 3 3 .6
so: 500 56, a4e S0, 500 53, 470 sb> 385 z3l  axd  33® 530
SOMEWHAT USEFUL . 3 1 4 5 .5 -3 7 0 72 2 3 5 36
: ' zsf 30, 11, 84, 28, 28, 18, 37, a%. 40, 227 33, 28, 38,
NOT AT ALL USEFUL % .2 1 . 2 2 1 3 27 3 2 5 19
‘ 10, 22, 6{ 11, 12, 5, 8, 15, 33, 22, 28, 20,
FSSENTIAL + VERY 6 6 6 .5 2 12 23 82 4 4 8 41
ESEFuL 5. 60, 67, 56, s;. sif 312 séf e, 45, 44, 44, 44, qsf
OON'T KNOW ' '
AVERAGE 3,00 2,60 2,56 2,67 2,78 2,61 2,76 2,63 2,69 2,39 2,22 2,33 2,28 2,34
STANDARD CEVIATION 70 480 494 465 W77  «B2 B9 T4 .82  «85 1+03 .95 .98 .93
38A(10) MANUAL METHODS 8 9 9. 8 8 .17 19 36 81 9 9 8 .95
(10) 100, 10%2 100, 100, 106. 106. 10%. 103. 100, 160. 100, 100, 106, 100,
ESSENTIAL 2 A 1 "2 2 1 3 4 0 2 2 4 9
' 20% 11% 1, 1, 11, 6, 16, 11, 13, 22, 227 22, 25,
VERY USEFUL 2 4 2 5 - __6 7 4 9 13 65 2 T 34
25, 40, 22,. 56 33, 39, 24, 47, 36. 36. 22, a4y, 33. 36.
- SOMEWHAT USEFUL . 4 3 2 3 7 .5 .6 G 2 53 5 2 7 6
sp, 30, 22, 33, 39, 28, 35, 32, 3%, 29, %6, 22, 39, 29,
NOT AT ALL USEFUL- .2 T .4 3 .4 .8 1 7 33 ‘ 1 1 16 .
25, 10. 4y, 17, 22, 35, 5. 19_. 18, 11, 6, 17,
ESSENTIAL + VERY 2 6 3 6 8 .9 5 T 17 95 N 0 53
ESEFUL 25, 60, 33, 67, 44, S0, 29, séf a’. 525, 44, 67, '53. 56,
DON'T KNOW : .
AVERAGE . 2,00 2.70 2,00 2,78 2.39. 2,39 2.00 2.74% 2.39 2,51 2.67 2,78 2,72 2.59
STANDARD DEVIATION ¢70 490 1,05 «61 o488 4948 .90 77 .91 .96 +B0 .90 87 ;98

SCALE: ESSENTIAL = @&, VERY USEFUL = 3, SOMEWHAT USEFUL = 2, NOT AT ALL USEFUL = 1
Figure F-1. -Biomass Data Tables (continued)
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USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (SUESTION ¢

BIOMASS ENERGY (CONTINUED)

08AL9)

epA(10)

SCALE:?

>,
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Biomass Data Tables (continued)
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BIOMASS ENERGY

COMPUTER MODELS

ESSENTIAL
VERY USEFUL

| SOMEWHAT USEFUL

. NOT AT ALL USEFUL
ESSENTIAL/VERY USEFUL
DON'T KNOW
AVERAGE

STANDARD DEVIATION

SCALE: ESSENTIAL =

-8y VERY USEFUL :
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(OCTOBERs 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS .- CONTINUED (QUESTION 8)
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5
56,
3
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T-029

TOTAL TOT L TOTAL TOTﬂL 107
BIOM EI BYIOM oM
FED P+ Rcs
RES RES RE RES
8 18 9 36
10%. 106; 1037 106 100,
8 8 7 .19 36
103. 103. 10%, i00,. 100,
2 1 1 2 3
11, 6, 6, 11, 8,
5 Y 5 4 9
28, 22, 29, 21, 25,
.7 : 4 '
39, 17? . a4, 32f a%?
4 7 7 4
22, 53? 41, 37, 35.
7 5 6 6 2
39, 28, 35, 32, 35.
2,28 1,78 2,00 2,05 2,03
.92 ,97 ,97 1,00 .98

2, NOT AT ALL USEFUL -

Biomass Data Tables (continued) .
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T-029

USEFULNESS OF SPECIFIED INFORMATION 1TEMS - CONTINUED (SUESTIDN g)

BIOMASS ENERGY (CONTINUED)

COMPUTER MODELS
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SbMEHHAT USEFUL
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DON'T KNOW

AyERAGE

STANDARO DEVIATION
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Figure F-1.
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Biomass Data Tables (continued)
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£TOMASS ENERGY

GBB&%*ITE? ON§IONAL

08B(21

SCALE:

ESSENTIAL = g

ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
ESEENT!AL~4 VERY
ustFuL

DON®T KNOW
AVERAGE

STANDARD DEVIATION

RESEARCH IN PROGRESS

ESSENTIAL -

VERY USEFUL
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NOT AT ALL USEFUL
ESSENTIAL -+ VERY
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DON'T KNOW
AVERAGE
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3+ SOMEWHAT USEFUL
Figure F-1.
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(OCTOBER. 1979)
USEFULNESS OF SPECIFIED INFOR"ATION ITEMS = CONTINUED (QUESTION a)
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Biomass Data Tables (continued)
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T-030
[OCTOBER. 1979)
USEFJLNESS OF SPECIFIED INFORMATION ITEMS = CONTINUED (QUESTION g)

. g{gm BI?M BIQM_  ALL. BIBM ALL BIoM ALL
BTOMASS ENERGY (CONTINUED) aTE PRIV FORST ENG EolUc EnUC cES CES
: FORST FRSTR PROD €0+ €O
OFF ENG AGENT AGENT
9 9 8 9% 9 63 9 y4s
) iop, 100, 1069, 100, . 100, 100, 100, 104,
288¢ CATIONAL 9 9 B 96 9 63 . 9 4s
?Né*ITE?Yowg . iop, 100, 100, 100, 100, 100, 100, 100,
ESSENTIAL 1 " 1 8 1 3
11, 4, 11, 13, 11, 7.
(VERY USEFUL 3 s 3 26 T2 3
. 33, . 11, 13f 23. 33, 41, 22, 25.
SOMEWHAT USEFUL 5 5 4 49 4 7 6 3
55, 56, 50, 51. TSP 1 67° 5%
NOT AT ALL .USEFUL 1 2 3 24 1 12 6
i1, 22, 3B, 25, 11, 19, : 13,
SSENTIAL + VERY 3 2 3 4 34 3 3
ESEFUL 33, 22, 133 23. 44, sk, 33, 3%,
DON'T KNOW
AVERAGE 2,22 2,11 1,75 2,03 2,44 2,48 2,44 2,29
STANDARD DEVIATION +63 487 .86 .78 <84 493 70«77
@8B(2) RESEARCH IN PROGRESS 9 9 8 96 s &3 9 35
: lpo, 100, 10D, :00, 100, 1n0, 100, 100,
ESSENTIAL 3 2 1 3 14 1 2
33, 25, 1%. a3, 22, 11, 4,
VERY USZIFUL . 4 2 5 4 33 3 0
: 4y, 22, 15} 32.- ys, 52, 33, %E.
SOMEWHAT USEFUL 1 4 4 42’ 1 14 4 19
11, 4y, 5n, 44, 11, 22, 44, 42,
" NOT AT 8LL USEFUL 1 3 1 8 ’ 1 2 1 4
¢ ) -11, 33- 150 8,- 11, 3. 11, 9_.
BSSFNTIAL + VERY 7 2 3 46 7 47 n 22
SEFUL 78, - 22, 33, - u8, 78, 75, 44, 49,
DON'T KNOW
AVERAGE 3,00 1,89 2,50 2,51: 3,00 2,94 2,44 2,44
STANDARD DEVIATION «94 T3 1.J0 .80 I TR £ .84 .73

SCALE?: ESSENTIAL = 4, VERY USEFUL = 3.« SOMEWHAT USESUL = 2+ NOT AT ALL USEFUL = 1

Figure F-1. Biomass Data Tables (continued)
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. ¥-031
(OCTOBER, 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS .= CONTINUED (QUESTION g)

exgu BIgM BIoM' BloM TQTAL T TAL TAL ToTAL ToTAL ALL . BIgM BIgM ToTAL ALL
BIOMASS ENERGY f8p NFED NFep plom E? s0on- alom ? RES 962 cofv B?OM MANUF
P+g “CONV  P+C CONV FED FED P+ c0Nv EGUIP EQUIP
- "RES  RE RES RES RES RE RES MANUF MANUF
8 9 9 8 . 18 . 17 - 19 . 36 8 9 9 8 9
. 100, 105? 100, 1¢0, 103 105 103. .105, 100, 150f 100, 100, 103 1oo6
A8B(3) STATE OF AR 8 10 9 . 9 18 . 18 . 1T - 19 36 181 9 9 18 9
(3 ¥ T 100, 100, 100, 100, 100, 100, 10%; 100, 100, 100, 100, 100, . 100, 1005
ESSENTIAL 3 T .1 2 .4 .3 4 3 7 34 "2 .3 8 3
38, 10, 11, 22, 22, -17, 24, 16, 19, 19, 22, 33, 28] 23.
VERY USEFUL ’ ‘ 3 .. 6 % 3 .9 7T 7 9 16 9 4 2 6 4
S 380 60, w4, 335 S0, 39, a1, w7, udT 51T su, 225 33 5@
SOMEWHAT USEFUL 2 .3 ‘ -3 .5 4 3 6 9 4y 2 3 s 6
one EFL ' 257 30, 11f 33, 28, 22, 18, 32, 25, 24, 22, 33, 28, 23.
NOT AT ALL USEFUL 2 -1 3 2 1 3 9 1 1 0
22, 11, 17, 12, 5, 8, 5, 11, Gt &
SSENTIAL + VERY 6 - .5 S . _13 .30 1 2 23 27 6 5 1 57
ESEEUL ) € 75. 70, 56, 56, 13. 52. s%. e%,. 64, $o. 67, Sé, 61. 60,
DON'T KNOW . o 1 1 ‘1 1 .1 2
, 11, 6, . 6, 3, 1, A 11, 6! 2,
AVERAGE 3,43 2,80 2,50 2,67 2,94 2,59 2,81 2,7% 2,77 2,84 2,78 3,00 2,88 2,75
STANDARD CEVIATIQN .76 .60 1,00 ,93 .72 ,9 .95 LTT .86 .79 .90 .86 .90 ,95
Q8g(4) 'COSTS/PERFORMANCE 8 10 9 . 9 18 18 . 17 19 36 180 9 9 18 95
° ¢ ¢ 100, 100, 100, 1co, 100, 100, -100, 100, 100, 100, 100, 100, 100, 100,
£SSENTIAL 4 2 .3 .6 5 . 6 5 9 1 -2 3 9
SSENT so, 205 225 33 330 280 ast  26) sl 287wl 28d a7 24
VERY USEFUL T2 2 4 . 6 6 8 8 3 3 6 Y
_ . : . 20F 227 .., 113 33, 12? 32, 22, ul. 33, 33, 33, 42,
SOMEWHAT USEFUL 2 5 .3 1 T .4 5 6 11 9 5 4 9 6
25, 50, 33, 11, 39, 22, 29, 32, 31, 29. Seé, 4y, 50, 26.
NOT AT ALL USEFUL ‘ 2 1 2 -1 3 .3 4 2 6 k“ 6
25, 10, 22, 11, 17, 17, 24, 11, 17,- T -
ESSENTIAL & VERY 4 4 4 7 8 1 8 19 7 4 5 9 63
us:FﬁL . - sp, 40, 44, 78, uu, s1f 47, 555 53, 2% 44, s6, 50, 66,
DON'T KNOW
AVERAGE : , 2,75 2,50 2,44 3,00 2.61 2.72 2.59 2,74 2.67 2.T9 2.56 2,78 2,67 2.80
STANDARD DEVIATION 1629 .92 1.07. .94 1¢11 1.04 1.18 . +95 1.07 86 66 JTT  oT3 .82

SCALE: ESSENTIAL = 4, VERY USEFUL = 3, SOMEWHAT USEFUL = 2, NOT AT ALL USEFUL = 1
Figure F-1. Biomass Data Tables (continued)
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{OCTOBER,

1979}

T-031

USEFULNES3 OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION 3)

BIOMASS ENERGY (ZONTINUED)

STATE OF ARTY
ESSENTIAL
VERY USZIFUL
SOMEWHAT USEFUL
NOT AT &LL USEFUL
BESpyTIAL + veRY
DON'T KNOW
AVERAGE
STANDARD DEVIATION
COSTS/PERFORMANCE
ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL
EggisleL + VERY
DON'T KHNOW
AVERAGE

STANDARD DEVIATION

¢ ESSENTIAL = 4+ VERY USEFUL = 3»

g OM  BIUM PIDM
ATE PRIV FD3ST
FORST FRSTR PRDD
9 9 8
10'). 100. 109.
9 9 8
100, 100, 10D,
3 2 1
33, 22, 13,
4 1 4
4%, 11, 53,
1 4 3
11, 44, 33,
1 2
11, 22,
7 3 5
78, 33, 63,
3,00 2,33 2,75
.94 1,06 L36
9 8
10e, 100, 10),
2 3 3
22, 33, 33,
3 3 5
33, 33, 65,
3 3
33, 33,
1
11,
5 6 8
S6, 67, 107,
2,67 3,00 3,38
«93 .81 80
SOMEWHAT

Figure F-1.
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Biomass Data Tables (continued)
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.USEFULNESS OF SPECIFIED INFOR

(OCTOBERy 1979) :
MATION ITEMS - CONTINUED (SUESTION 8)

T-032

b [RES

LA
A

€22

: BIgM BIoM BIoM BIoM 1?TAL TYTAL tYTAL T?TAL T?TAL ALL  BIgM BIgM T?TAL ALL
BIOMASS ENERGY FED FED NFED NFED BIOM oM gplom pBlOM gIOM RES .P+C__ CONV 8 OM_ MANUF
P+ CONV P+g CONV FE FE p+C CONV  RES ECUIP EQUIP MANUF
£ RES RE RE RE RE RE RES MANUF mANUF
8 9 9 8 ..18 . 17 9 36 .18 9 9 18 9
100, 10%9 100, 100, 105. 103. 1n3. 105, 100, 1oof 100, 100, 100, -100,
©8B(5] COSTS INSTALL/OPERATE 8 - 1 95 . 9 8 18 . 17 19 36 163 9 8 7 94
8 . : 1lo0, 100? 100, 100, 106. ip0, 100, 1100, 100, 1lvO0, 100, 100, 10(1),- 100,
ESSENTIAL 2 3 1 2 - 5 3 3 s 8 32 1 1 2 9
: : ’ 25._ 30. 110 220 28. 170 180 . 260 220 200 110 130 12. N 2%-
VERY USEFUL 2 4 5 .3 9 6 6 2 70 4 4 8 43
25, 103 4y, 56, 17, 50, 35, 32, 3%. 43, by, 50, 47, 46,
SOMEWHAT USEFUL . 2 6 2 2 8 .4 . 8 2 45 4 2 3 3
' 25, 60, 22, 22, |44, 22, o4, 42, 33. 28, 44, 25, 35, 25.
NOT AT ALL USEFUL o 2 . 2 2 2 4 ‘ 4 6 1 1 8
25, 22, 11, 11, o4, 11, 15. 13, 6, 9,
ESSENTIAL + VERY 4 4 5 7 8 2 .9 20 2 5 5 62
USEEUL 50, 4o, 56, 78, 44, 69. 53, séf 56, %g. 56, 63, 53? 66,
GON'T KNOW . , 1
. ‘ 1,
AVERAGE ' 2,50 2,70 2,44 3,00 2,61 2,72 2,47 2,84 2,67 2,72 2,67 2,63 2,65 2,78
STANDARD DEVIATION 1,12 ,% .9 .66 1,00 ,87 1,063 .81 ,93 ,90 .65 - B4 ,75 - .88
g8B({6} BUILDING CQODES/REGS B . .9 9 " 18 18 . 17 19 36 163 9 8 . 17 95
1o0q, 10%? 100, 100, 1006, 106, 100, 100, 100, 100, 1oo0, 100, 10%, 100,
ESSENTIAL 1 1 1 19 1 3 4 21
11, 6f 6, 3, 12, 11, 38, 24, 23,
VERY USEFUL .2 3 1 1 s .2 .3 4 7 e, 3 2 5 32
25, 30, 11, 1i. 28, 11, 18, 21, 19, a%, 33, 25, 29, 3i,
) SOMEWHAT USEFUL - 3 4 1 ! 7 4 5 9 58 4 1 5 3
- 38, 40, 11, 11, 39, 113 24, 26, 25, 3e, by, 13, 29, 26.
NOT AT ALL USEFU 3 3 6 7 6 .13 .9 10 9 48 1 2 3 19
oL 3&, 30, €7, 78, 33, 72, .s3, 53, s%. 29, 11, 25, 18, 20,
SSENTIAL -+ VERY 5 : .4 4 8 7 Y 5 9 3
ﬁsEFUL A 252 302 22 mal 20 11? aed a2l 20 8wl ez s3) sl
DON®*T KNOW
AVERAGE ' 1.6 2,00 1,67 1,33 1,94 1,50 1,76 1,68 1,72 2,17 2.44 2,75 2.59 2,58
STANDARD DEVIATION «T6. T o T7T 1.04 567 «79 .89 .95 «80 87 +98 e84 1,19 1.02 1,03

SCALE: ESSENTIAL = &, VERY USEFUL = 3+ SOMEWHAT USEFUL = 2, NOT A+ ALL USEFUL = 1

Figure F-1. Biomass Data Tables (continued) .
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{OCTOBER, 1979) A
USEFULNESS OF SPECIFIED -NFORMATION ITEMS - CONTINUED (WUESTION gl BIOM  SHAC
OM BIOM BIOM_  ALL BIOM  ALL EIOM ALL  ALL SYST ~ BLDG
BIOMASS ENERGY (CONTINUED) - Q% BRIV PorSt Bhe Eouc EbUC - CES CES  CES OWNER DWUER
FORST FRSTR PROD O _ €G STATE MNG
OFF : ENG AGENT AGENT SPEC 7 9
9 9 s 96 9 63 9 45 18 100, 100,
. . . 160, 100, 1e0. 100, 100, 100, tao, 1go0, 100, 7 9
Q8B (5) COSTS INSTALL/OPERATE 9 9 8 96 9 63 9 45 18 100, 100;
i 1c0, 100, 1leo, 100, 100, 100, 100, 109, 100, 3 7
ESSENTIAL ; 2 3 3 2 2 19 . 1 8 2 43, 78.
S 22, 33, 38, 2§. 22, 30, 11, 18, 11, ‘ 1
' 2
VERY USEFUL . 3 7 5 9 7 3 6 .
wae 333 s8> sl 56> ué, 78; 132 33t 29, 11,
‘ : : 1,1
SOMEWHAT USEFUL - 2 2 2 21 2 0 1 y 7
c2, 22, 25, 22. 22, 1%. 11, 9, 39, 14, 11,
NOT AT ALL USEFUL 1 1 6 5 3 q4d
A 11, 11, S 8, 17, .
SSENTIAL + VERY 6 6 6 g9 T 8 4 8 . 5 8
RN €7, 7. 75, 712, 78, 76, 89. 91t uy. 1. ?9-
DON'T KNOW
AVERAGE 2,78 2,89 3,15 2,89 - 3,00 2,98 . 3,00 2,09 2,39. 3,00 3.67
STANDARD DEVIATION - 90 .99 .76 .81 _+66 .89 +47 450 .88 1,06 .67
. : .
e8(6) BUILDING CODES/REGS .9, 9 & 96 9 6 9 45 8 7 9
oeete . lco, 100, 1loo, 100, 100, 100? 100, 13100, 1025. i 100, 100."
ESSENTIAL 1 2 8 2 10 1 4 2 6
11, 25t . 18 22, 16, 11, 9, 11, 17.
VERY USEFUL u 2 25 : 3 22 11 4
- o uu, as, 25, 33, 35, 24, 22, N 22?
SOMEWHAT USEFUL 4 4 5 38 2 20 5 21 1
44, ““. 58:’ 40, 22, 32, ) 560 “‘;o 6}. 29?
NOT AT ALL USEFUL 5 1 16 2 11 3 9 1 _
s6. 13, 17. 227 17, 33. 20, 6, 29 11t
SSENTIAL + VER 5 L 42 - 32 1 15 6 3
AN Y £6, 50, 44, s6, 51, 11, 33, 33, asd edd
DON'T KNOW '
AVERAGE 2.67 1.4 2,63 2,46 2,56 2,89 1.89 £,22 2,39 2.14 3.1“4
STANDARD DEVIATION «65 .50 497 .97 1.05 +96 .87 .87 .75 o4 a6
. L] M

SCALE? ESSENTIAL = 4, VERY JSEFUL = 3+ SOMIWHAT USEFUL = 2. MOT AT ALL USEFUL = 1

Figure F-1. Biomass Data Tables (continued)
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BIOMASS ENERGY

a8B(T)

988(B)

SCALE:

ESSENTIAL =

TAX/ECONOMIC INCENTIVE

ESSENTIAL
VERY USEFUL
SOMEWHAT USEFUL
NOT AT ALL USEFUL

ENTIAL + VERY
FUL

AVERAGE
STANDARD DEVIATION

STANDARDS/SPECS

. ESSENTIAL

VERY USEFUL

SOMEWRAT USEFUL

NOT AT ALL USEFUL

ESSENTIAL.#‘VERY
SEFUL

DON'T KNOW

‘AVERAGE

STANDARD DEVIATION

44 VERY USEFUL

2.13

1.04

2
25,

4
40,

20,

1,90

94’

y
40,

-

4o,
2
20,
4

40, -

2,20

o TH

3+  SOMEWHAT

Figure F-1.

10M
FED

RES

9
1o0,

-9
to0, -

2
22,
1
11,
2
_22.
4
vy,

33,

2,11
1419
.9
io0,
11,
11,
22,
.5
56,

22,

USEFUL

Tf033

{OCTOBER. 1979)
-USEFULNESS OF SPECIFIED INFORMATION ITEMS . CONTINUED {(QUESTION g)

T0M

11,

4
o4y,

9
100,

11,
11,

4
44,
33,

2
22,

2,00

.94

= 2

TOTﬁL TOT
slo
FEQ NFED
RE RES
8 8
103 1q3.
18 . 18
100, 100,
2 3
11, 17,
3 . .4
17, 22,
6 6
33, 33,
.17 -5
39, 28,
s
28, 392'
2,00 2,28
hOO 1&3
1
100, 100,
2
11,
6 2
33, 11,
7 6
39, 33,
5 8
28, 44,
6 4
33, 22,
2,06 1,89
.76 .99

18

L TOTAL rot
850
' RES
io&? 106?
1087 108°
100 112
18? 21?
24? “2?
.
35? 32?
2,12 2,16
1.12 «92
io%Z io%?
e s
18? 26
29? 42
u7? 26
éu? 32
1.82 2,11
192

NOT AT ALL USEFUL
Biomass Data Tables (continued)

.84

1

e 0 el e eI o

L TOTQL
8l0
RES

36
100,
36
100,
-]
14,
7
19,
2
332
2
332

332

2,14
1.02

36 .
100,

8
22,
3d?
134

10
28,

[
O

-
O

(4] n -
N AE DU SNEFE S0 O o .

n

+

2436
1.01
1382
118
38>

53
33,

37
23,

73
45,

2,33

«95

ok e D o) ¢ F o~ o i oM

BIOM
EQU
MANa
.9
100,
9
100,

-
33,

3
33,

11}
2
22,

67,

2,78
1012
160?
22,
22,
22,

33,

4y,

2,33

1,16

BIOM

P EQUIP

F MANUF
9
loo,

9
100,

3

33,
y
44,

2
22,
7
78,
3,11
oTH

9
100,
33,
22,

4
4y,
56,

2,89

.87

TOTAL

A
HIOM MANUF

108°

18
100,

336

*
397
17
1?

3

2,94

«98

103°

<]
28

22“

6

173

50,

33

2,61

1,06

100,

96
lo0,

25
io00,

30

32,
3!
183

-9
9.

25

2.97

96

29
30,

28°

3z,

@ RES

PN
8S=2

8v2-4L
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SCALE: ESSENTIAL = 4+ VERY USEFUL = 3¢« SOMZIWHAT USEFUL

_STANDARD DEVIATION 63

Figure F-1. Biomass Data Tables (continued)

(OCTOBER. 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION g1

' s*on BIOM BIOM  ALL
BIOMASS ENERGY (CONTINUED) STLTE PRIV FORST ENG
FORES™ FRSTR PROD
OFF. , ENG
9 9 8 96 .
10r. 100, 100, 100,
988(7) TAX/ECONOMIC INCENTIVE 9 . 9 8 96
‘ 10¢, 100, 100, 100,
ESSENTIAL 2 1 2 ;s'
S 22, 11, 25, 17,
VERY USEFUL 3 3 4 41
33, 33, 50, 43,
SOMEWHAT USEFUL . 4 3 28
: uy, 33, 29,
NOT AT ALL USEFUL 2 2 11
, 22, 25, 11,
SSSENTIAL + VERY 5 4 6 57
SEFUL 56, 44, 7%, 59,
- DON'T KNOW - ‘
AVERAGE T 2,78 2,33 2,75 2.85
STANDARD DEVIATION +77 .95 1,08 ,87
©88(8) STANDARDS/SPECS ) 9 8 96
100, 100, 1p0, 100,
ESSENTIAL 3 &3
. 38, 1k,
VERY USEFUL 3 2 %9
3z, 25, 30,
SOMEWHAT USEFUL ' 5 5 3 42
56, 56, .38, 44,
NOT AT ALL USEFUL’ ] 4 gé
11, 44, 13,
ESSFNTIAL + VERY 3 5 42
USEFUL : . : 33, 63, o4,
DON'T KNDW
AVERAGE 2,22 1,56 3,00 2,45
A48 .86 .87

BI1OM
EoUc
9
100,
9
100,
2
22,
5
56,
2
22,

22°

2
22,

33,

T-033

ALL
EpUc

100,

= 2+ NOT AT ALL USE=UL

BIOM 4LL  ALL
CES CES S
€0 _ €0 TATE

AGENT AGENT SPEC

9 45 8

100, 106° 108"

9 45 18

100, 100, 1v0,
2 7 2
22, 16, 11,

4 24 a

44, 53, 4o,

3 27

33, 27, 39,

42 el

6 10

' 67, 633 56,

2,89 2,83 2,61

I3 T4 LTS

9 Y5 8

100, 100> 10k’

2 2

85 11}

3 ' 6

CEDET SO %

y 20 4

4y, 53, 2.

4 6

ST M T

3 16 )

33, z5, 4y,
11f EN

2.25 2,32 =2.22
W66 .59 1,03

=1

1

7
100,
1
14,
2
29,
.2
29,
.29,

43,

2,29

1,02

2-78

.92

& =S

BT l-d.L
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T-034
(OCTOBER. 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS = cONTINUED (QUESTION a)

, . BICM BIoM exom BIoM Y?TAL T?TAL TOTAL T?TAL TOTAL ALL BIgM BIOM TOTAL ALL
BIOMASS ENERGY FED FED .NFED NFED B oM RES  PeC  CONV_ pIOM_ MANUF
PsC CONV ~ P+C CONV €D €0 Srec EONV BEoY EQUIP EQUIP MANUF
RES RES RES RES RES RES  RES C“Res MANUE SANUF
8 0 9 . 9 18 8 .17 .. 19 36 8 9 ' 9 8 6
. A 100, 10%? 100, 100, 1oo. 105 103. 103. 100, 160{ 100, 100, 105, 100,
@8B(9]1 MARKETING/SALES DATA - 9 . 9 8 i8 . 17 . 19 6 146 9 9 8 95
8 S DAt . 100, 10%? 100,. 100, 103. 100, 100, 105. 103.- 160, 100, 100, 105, 100,
ESSENTIAL : : 1 1 1 ' 1 14 1 1 22
- 11, 6, €. 3, 10, Rt 6, 23,
VERY USEFUL . 2 2 4 4 4 _ 2. _6 8 38 . _ S 2 7 .30
Y 2%, a0, 44, 22, 22, 12, 32, 22, 26, :56, 22, 39, 32,
SOMEWHAT USEFUL .3 4 .3 1 .7 . . 6 5 11 56 1 5 6 34
3&, 40, 33, 11, 39, .22, 35, 26, 31, 38, 11, 56, 33, 36,
NOT AT ALL USEFJL 3 4  ..5 4 7 .9 8 .8 6 - 38 3 1 4 9
) 3&, 40, s6, 4y, 39, 50, 47, 42, - “&. 22. 33, 11, 22, 9.
ESSENTIAL <+ VERY 2 2 .1 4- 4 5 .3 6 9 2 5 3 8 52
GSEFUL _ €f : 25, 20, 11, 44, 22, 28, 18. 32, 25, 32. 56, 33, 44, 55
DON®T KNOW : '
AVERAGE - _ . 1,68 1,80 1,67 2,00 1.83 1,83 1,76 1,89 1,83 2,19 2,22 2,33 2,28 2,68
'STANDARD DEVIATION oT6 T4 93 %% 77 .9 .88 .86 .87 .93 .92 .82 .86 .9
e8 QUTSIDE US RESEARCH/ 8 10 9 9 18 18 17 19 36 1680 9 9 18 9%
?Nnusr . io¢, .100, 100, .10e¢, ‘io0, 100, 3100, - 100, 100, 100, 100, 100, 100, 100,
ESSENTIAL 1 1 1 1 3 N
. 11. M 6. 6. 3. L] 1 .'
VERY USEFUL 1 2 2 2 ..3 4 3 M 7 59 2 .1 3 5
13, 20, 227 227 17, 22, 18, 21, 19, 28, 22, 11, 17, 25.
SOMEWHAT USEFUL ; 3 6 3 3 9 6 6 9 5 68 4 2 & 4
' ‘38, &0, 33, 33, S50, 33, 35, 47T, 'u%. 38, 44, 22, 33, sg.
NOT AT ALL USEFUL 4 3 4 .6 7 T .6 3 8- 3 6 9 3
_ ‘ 50, 20% 33, 44, 33, 39, 41, 32, 335 .2?, 33, 67, 50, 23.
ESSENTIAL -+ VERY Tl 2 3 2 3 5 4 4 8 &4 2 1 3 39
GSEEUL € , 13, 20, 33, . 22, 17, 28, 24, 21, 22, 36, 22, 11, 17, 41,
DON'T KNOW
AVERAGE 1,63 2,00 2,11 1,78 1.83 1,9 1,88 1,89 1,89 2,16 1.89 1,44 1.67 2,31
STANDARD DEVIATION W68 (B3 . .99 L TB .69 .92 .90 LT3 ,BO . ,90 73 .69 LT3 .99

SCALE: ESSENTIAL .= 44 VERY USEFUL := 3+ SOMEWHAT USEFUL = 2. NOT AT ALL USEFUL = 1
Figure F-1. Biomass Data Tables (continued)
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{OCTOBER,

1979}

T-034

USEFULNESS OF SPECIFIED INFDRMATION ITEMS ~ CONTINUED (QUESTION 8!

ale BRIV Porst

BIOMASS ENERGY (CONTINUED):

MARKETING/SALES DATA
ESSENTIAL

VERY QSEFUL
SOMEWHAT USEFUL

NOT AT ALL USEFUL
'Egg NTTAL + VERY
DON'T KMHOW
AVERAGE

STANDARD DEVIATION
(QUTSIDE US RESEARCH/
ESSENTIAL

VERY USEFUL

SOMEWHAT USEFUL

NOT AT ALL USEFUL
ESSENTIAL + VERY
DON'T KNOW

AVERAGE

STANDARD DEVIATION

¢ ESSENTIAL = 4, VERY USEFUL

R-X)

Fo \ST FRSTR ROD
9 )
1ge, 109,
9 8
io0, 109,
1

13.

3 2
335, 25,
-5 5
56, 63,

1
11.

3 3
33, 38,
2,22 2,50
63 70
‘9 8

10C, 100, 1089,
1 1

11, 13,

2

25,

3 2 4
32, 22, S8,
6 6 1
67, 67, 13,
1 -3

11, 3s,

1,23 1,56 2,38
W48 94 L84
SOMEWHAT USEFUL

Figure F-1.

96
100,
78
100,
4,
3
1%:

3y .
4@,

28
36.

16
21,
1.88
e82
96
100.
Se

3
13
30

31,

48"
50,

147

8I0M
Eolc

3
33,
44,
22,

3
33,

3
33,

5
56,

11,

alL

£pUC

63
100,

63
100,

5
8.

15
24,

of?

17
27Q

20
32,

22,
23
37,

21
33,

19
30,

= 2+ NOT AT ALL USEFUL =

BIOM ALL alL
cCES CCcES . (ES

co co fATE
AGENT AGENT SPEC

9 45 8
106, 100, 106.

9
100,
1
11,
5
56
3
33,
1
11,
1,78
62

7

10&0

1

6,

7

41,

9

53,

1

6,

1.53

60U

Biomass Data Tébles (continued)

29.

29,

N

29.

147
2.00

[

.82

117
224
uy,
33

2,11
1.20

@& RES

&vL-dl
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BIOMASS ENERGY

e88(11) .

w8B(12)

T=035
{OCTOBER 1979)

_USEFULNESS OF SPECIFIEO INFORMATION ITEMS - cONTINUED (QUESTION 8)

BIOM BlOM
iE FE

oN
REE CRES

‘100. 1089

INFO ON MARKETING

ESSENTIAL

VERY USEFUL
SOMEWHAT USEFUL
NDT 'AT ALL USEFUL ‘
ESSENTIAL -+ VERY
SEFUL
DON'T KNOW
AVERAGE

STANDARD DEVIATION

INST/SOCIAL /ENVIRON S
ESSENTIAL -
' _ 23, 10}
VERY USEFUL .3 3
38, 30,
SOMEWHAT USEFUL 3 '8
. . 38, 50,
NOT AT ALL USEFUL . to i
, 10,
tssENTIAL‘+ VERY 5 4
USEFUL 63, 40,
DON'T KNOW
AVERAGE 2,88 2,40
STANDARD DEVIATION o756 .80

TR e e M
RES RES CREY MANUF MaNUF

ioo?. 10034 iob? 1633' 1063 106? '103? 14582 100? 1no? 103? 103?.
| 100? 100? 103?' 100?

22 '11? 232

’ 2% 1l 17> 16,
22 33 28% 3

se: sz, e of

222 33? 28? d1.

1.67 2,22 1.94 2,40

+80 1.13 1.03 1,08

100? 100? ;08? 106? ioﬁz 10%?‘ 108? ’166? 100? 106? 19%? 108.
nt ot ) 1?2 e u? ol B! ogd FYLI,
33? 222 33? ze? 35? 26? si! 5?f 11} 222 173 28
s B T T N Y S L S S R
22?* ,33? 63 ‘ 28? izf' 21? 17? iif.- 223 223 éz?’, a%f
wes 333 so.  s9) sar a7, wie S 22 aa 283 533
2,33 A2.1; 2,61 2,22 2,59 2,26 2,42 '2.31‘ 2,11 2,22 2,17 2,22
.84 .87 .92 ,'.aa‘ .89

.95 .99 .82 .98 .90 9 .91

SCALE: ESSENTIAL = ue VERY USEFUL = 3+ SOMEWHAT USEFUL = 2+ NOT AT ALL USEFUL = 1

<

Figure F-1.

Biomass Data Tables (continued)

& RES

8vL-dL
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RIOMASS ENERGY (CONTINUED)

088(11)

SCALE:

INFO ON MARKETING

ESSENTIAL

VERY USEFUL

SOMEWHAT YSEFUL

NOT AT ALL USEFUL

ESSENTIAL + VERY
NYT KNOW

AVERAGE

STANDARD DEVIATION

INST/SOCIAL/ENVIRON/

ESSENTIAL

VERY USEFUL

SOMEWHAT USEFUL

NOT AT ALL USEFUL

-ESSENTIAL + VERY
SEFUL

DON*T KNONW
AVERAGE

STANDARD DEVIATION

'B oM BI F aLL
TE PPIV ORST NG
lro ST FRSTR PROD
OFF NG
o 8 96
- 100, 100, 100,
8 35
100, 1J0,
2
6
3 7
38, 20,
3 11
38, 51,
2 15
25. “'30
3 9
38, 26,
2.13 1.89
76 190
9 9 7 95
100, 31€0, 100, 100,
1 1 2 1
11, 11, 29, 1%.
5 3 - 26
56, 43, 23.
3 4 1 33
33, 4u, 16, 35,
4 25
a4, 1qf 26,
6 1 5 37
67, 11, 71, 39,
2,78 1,78 2,86 2.24
.61 .91 . ,98 .97

ESSENTIAL = 4+ VERY USEFUL = 3

1

Figure F-1..

(JCTOBER, 1979}
USEFULNESS OF SPEC’FIED INFORMATION ITEMS - CONTINUED (BUESTION 8)

SOMEWHAT USEFUL = 2,
Biomass Data Tables (continued)

BIOM
EDUc

9
100,

9
100,

2
22,
y
44,
33,

2
22,

6
67,

33,

NOT AT ALL USEFUL = 1°

T-035

ALL
FnUc

63
1900,
63
100,
5

8,

24
21 .
33.

20
32,

L

6
10,
3
i
19
30,
8
13,
.36
87,

2,54

.83

BIOV ALL
CES CES
co co

AGENT AGENT

9 45

io0, 100,

9
100, 1035
.2
‘ll
2 3
22, 13,
5 30
56, 87T,
2 7
22, 16,
2 B
22, 18,

2.00 2,07
.56 65

106?

1’

9
50,
39,

11,

100,

43,
29,
29,

43,

2.1%

«84

W

100
22
11

- N

33
33,

el W e e

33

2.22
1.13

@R

8V .-4L
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BIOMASS ENERGY

G8B(13)

08B(1%)

EXPECTED DEvELOPMENTs
ESSENTIAL

VERY USEFUL
SOMEWHAT USEFUL

NOT AT ALL USEFUL
ESSENTIAL -+ VERY
DON'T KNOW

AVERAGE

STANDARD DEVIATION
CLIMATOLOGICAL DATA
ESSENTIAL

VERY USEFUL
SOMEWHAT USEFUL

NMOT AT ALL USEFUL
ESEEﬁEIAL + VERY
DON'T KNOW

AVERAGE

STANDARD DEVIATION

BICM 8I0M
FED FED
P+ CONV
RE RES

8 10
100, 100,
8 10
1go, 100,
2

13% 20,
6 4
75, 40,
13% 203
2

20,

7 6
88, 60,

3,00 2,60

.50 1,01
8
100, 100,
1
13,
2 4
2%, 40,
2 4
25, 4o,
3
38, 20%
3 4
38, 40,
2,13 2,20
1,04 . T4

I10M
FED
P+
RE

9
100,

9
100,

2
22,

-3
33.

»

22,
2
22,

5
56,

33,

44,

2,44

1,26

(OCTOBER. 1979)
USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION 8)

T-036

SCALE: ESSENTIAL = 44 VERY USEFUL = 3y SOMEWHAT USEFUL = 2+ NOT AT ALL USEFUL

BIOM TOTAL TOTQL TOoTAL TOTﬁL
‘NFED BIO EIO pioMm glO
CONV  FED ch P+C  CONV
RE RES RE RE RES
. 18 18 17 9
100, 10%. 100, .100, 103,
9 . 18 18 17 19
100, - 100, 100, 100, 100,
.3 2 3 2
17, 11, 18, 11,
5 ()} 8 9 9
56, Asl. 44, 53, 4T,
..3 -3 5 3 5
33, 17, 28, 18, 26,
1 .2 3 2 .. .3
11, 11, 17, 12, 16,
5 3 2 1
56, 73. sé? 71. Sé.
2,44 2,78 2,5 2,76 2,53
.70 .84 ,89 .89 ,87
. 1 18 17 19
1600, 106, 100, 100, 100,
-1 3
6' 17i 2“.
1 _.6 2 3
11, 33, 11, 18, 26
3 6 5 y 7
33, 33, 28, 24, 37,
5 5 8 . 6 7
56. 280 q“' 350 37'
1 7 s .7 5
11, 39, 28, 41, 26,
1,56 2,17 2,00 2,29 1,89
.67 . ,% 1,10 1,18 79

=1

TOTAL aLE
BIOM ES
RES

36 181
100, 100,
36 181
100, 100,
5 24
18> 18!
18 88
50, 49,
8 51
22, 28,
5 ..+ 17
1“0 - 9-
23 2
ehs 132
1

1.
2,64 2,66
.88 .82
36 163
100, 100,
4 34
11, 21,
8 55
22, 34,
1 6
it 288
3 8
3%. 1;,
12 89
33, 55,
2,08 2,58
1,01 1,00

Figure F-1. Biomass Data Tables (continued)

gIOM

+C -
EQUIP
MANUF

9
100,
9
100,

2
22,

4
4y,

22

1
11,

6
67,

‘22,

33,

2,22

92

6
67,

33,

17

£ N [ ol
&£ N ~

(<]
w

100,

25
100,

28]
287

20
21,

287

56
59,

1_=S

HEQ
"@1
=2

8v.-4L
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T-036
1OCTOBERY 1979) .
USEFULNESS OF SPECIFIED INFORMATION ITEMS - CONTINUED (QUESTION 3

BIOM SHAC
. oM BIOM BIJM_  ALL BIQM . ALL EIOM aLL  ALL SYST  BLDG
BIOMASS EMERGY (ZONTINUED) g*gn: BAeV PlaSr BN eodc  eolc CES ¢CS CcES g}"'g'g“ SNNE"
FCRST FRSTR PR9D . €0 _ €0 STATE NGR MMGR
OFF ENG AGENT ABENT SPEC 7 9
9 9 8 9¢ 9 63 9 45 38 100, 100,
, 100, 100, 103, 100, . 100, 100, 100, :90, 108, 7 9
GBB(13) EXPECTED DEVELOPMEANTS 9 9 8 96 9 63 9 45 18 100, 100,
1go, 100, 10), 100, 100, 100, 100, .00, 1u0, 3
ESSENTISL 1 1 T 13 1 17 1 2 335
. : : 11. 11. ’ 1“0 11. 27. . 11. u. 11‘ 2 -
. 1
VERY USEFUL 6 3 4 39 3 31 -2 23 7
: €1, 33, S5), 41, 33, 49, 22, 51, 39, 29, _11'
3 5 5
SOMEWHAT USEFUL 2 - 4 -3 34 4 10 S 14 7
22, 44, 33, 35, 44, 16, 56, 31, 39, 71, 56,
NOT AT ALL USEFUL 1 1 10 1 1 6 2
11, 15, 10, 11, . 11, 13, 11, o
ESSENTIAL + VERY 7 4 4 52 4 48 3 25 9
USEFUL 78, 44, 5), Si, 44, 76, 33, 56, 50, 29, Ly,
DON'T KNOW 1
’ ‘ 2.
AyERAGE - 2.89 2,44 2.%8 2,57 2,44 2,98 2,33 2,47 2,50 . 2,29 2.78
STANDARD DEVIATION .56 B4 37 85 .84 By .82 .76 .83 - 42 .92
08B(14) CLIMATOLOGICAL DATA 9 9 8 96 9 ‘9 45 8 9
1ges, 100, 109, 100, 100, 108‘:’ 100, 00, 10&, 100, 100,
ESSENTIAL 1 1 1 29 4 3 8 5 2
o 11, 11, 15, 30, 44, 3§f : 33, 18, 28, 22,
VERY USZFUL 4 2 38 4 4 3 3 7 :
- uy, 22, z'sf ug, 44, 35. 33, 5%. 39, . 22%>
SOMEWHAT USEFUL 2 4 4 16 15 2 9 2 2 m
22, 44, 53, 17, 2t 22, 20, 11, 29, 56.
NOT AT ALL USEFUL 2 2 1 3 1 3 1 5 4 .
227 227 15t ad] 11, s, 11, 11, 22, 1n> 14t
SSENTIAL -+ VER , 5 3 3 67 8 45 6 31 2
RN Y S6, - 33, 33, 70, 89, 71, SIS Y , yy3
DON'T KNOW .
AVERAGE 2,84 2,22 2.,%8 2,86 3,22 3, .89 2,76 2.72
00 2.89 1.29 2,56
STANDARD DEVIATION . 96 .92 L34 1.00 .92 A7 " 499 485 1410
: . 0“3 .96

SCALE: ESSENTIAL = 4+ VERY LSEFUL = 3+ "SOMEWHAT USEFUL = 2+ NOT AT aALL USEFUL = 1

Figure F-1. Biomass Data Tables (continued)
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7-038
~ (OCTOBER, 1979)
USE OF SPECIAL ACQUISITION METHODS (QUESTION 10)
BIOM BION PIOW TOTAL TOTAL TOTAL TOTAL TOTAL ALL BIOM 8
E
]

1

.FED !

P+g CONV P+C. CON .FED NFE P+ C Ny RES EGUILP
RE RES RE ‘RE RES RE - RES MANUF

BIOMASS ENERGY

B 9 . 9 8 8 - 9 36 81 9
. 100, 105? 100, - 100, 108° 108° 1053 105, 1005 138 100, 100,
G10A COMPUTER TERMINAL : : '

Figure F-1,

Biomass.Data Tables (continued)

1. YES : 3 6 .6 ‘ 0 .6 0 .6 6 62 .1 .1
) 50, 60, 67, TSR PYE L T SO DO ST T T
2, NO 4 4 3 . 9 8 .12 .7 3 20 6 8 8
s sot wor 330 100, wd  ed? a1l &8 580 BB 6ol 4
8. DON'T KNOW/NA - . } 3
2,
¢108 ' MICROFORM = CCMPUTER
1. YES 2 1 1 .3 .3 4 6
* PSSR ST ST SON ST M- ORI T DA %
2, NO . B 8 7 9 4 6 13 7 30 55 9 8
* ’ 75. 80, 78, 100, 7y 8% 321 837 L3042 100, 89,
8. DON*T KNOW/NA 1 1 1 2 1
* 10, 11, 6. 6! 6! 5! 6, %? 11,
@10C OTHER MICROFORM
1. YES 2 5 5 1 -7 6 .1 6 3 72 1 1
’ 255 500 sec 11 39! 33 1! 32 a8 40?2 1t gt
2, NO & 5 4 8 2 0 3 23 1908 8 8
’ : 75, 50, 44, 89, 69. 55. eé. 64, 68, 89, 89,
8. DON®T KNOW/NA ' .1
L ]

76
79.

1.

8vL-L
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BIOMASS ENERGY (CONTINUED)

010A

Q108

Q10cC

COMPUTER TERMINAL
t. YES
2. NO

8, DON'T KNOW/RA

'MICROFORM = COMPUTER

1. YES
2, NO

8. DON'T KNOW/MA

OTHER MICROFORM
1. YES
2., NO

8+ DON'T KNCW/NA

T-033
: (OCTOBER, 1979)
USE OF SPECIA. \CQUISITION METHODS (GUESTION 019)

E;on I0M BIOM éLL' BIOM nbL
RTE FIV FORST ENG EDUC EpUC
FORST FRSTR PROD
OFF ENG
9 9 8 96 .9 63
100, 1co, 190, 100, 100, 100,
2 1 33 .1 . 1e
22, 11, 34, 11, 25.
7 8 8 62 8 .49
78, 89, 100, 65, 89, 78,
N .
1,
-2 33 4
22. . 1 3 60
7 9 8 8 9 8
78, 100, 190, eI. 100, 93.
5 1
5. 2.
4 1 2 24 5 21
- 44, 11. 25, 25. 56, 33.
5 8 6 72 4 42
56, B89, 715, 75 44, 67,

Figure F-1. Biomass Data Tables (continued)
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89,
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89,
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11,

28,
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6
33,
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Gee

BIOMASS ENERGY

911(1) LIBRARY (ORS/LOCAL)

1. YES
2. NO

8. DON'T KNOW

011(2) PUBLIC UTILITY
1. YES
2, NO

8, DON'T KNOW

011(3) INSTALLER/BUILDER/
DESIGNER '1L0E
1. YES
2, NO

8. DON'T KNOW

@11(4%) WORKSHOPS/CONFERENCES

1. YES
2, NO

. Jd
8, DON'T KNOW

USE OF SELECTED

Blom BIOM
PER  cONY
re§  CRES

8

100, - 105?

.8 . 10

1ge, 100,

7 10
se, 100,
1
13,
8 . 10

100, 100,

4 4
53, 40,
4 5
53, SO0,
1

10,

8 10

100, 100,

st &0®

4 4

sp, 40,
.1

100, 1009
6 a

75. 80,

2 2

25, 20,

Figure F-1.

BIOM
NFED
P4
RE

9
100,
9
1oo0,
. 8
89,

1
11,

100,
56,

44,

(OCTOBERs 1979)
SOLAR INFORMATION SOURCES (QUESTION 11)
TOTAL TOTAL TOTAL TOTAL TOTAL A
axowL TomM: gzomL gIOM  pIOM RE

BIOM
NFED
CONV
RES
.9
100,
8
100.
S

63,

3
38,

100,
6
67,

33,

100,
22,

T8

9
100,
6
67,
3
33,

T-039

e Ry o faw e
1o%? iob? iobz 103? 103?
10%? 1053 ib%f 165? 103?
FHUANRT SN LR S
6% éu? iaf 17?. 1u?
10%? 1o%? 1052 10%? .1ogf
au? sif ' és? 5&? 53?
so; 39] a1 w2® W8
% SEEY
108 108° iob’ 108° 1038
52? 393 53? 42, u’f
TS SR R
1080 102 1odl o) 10
73? 6%? iif 75? 75?
SO N S

Biomass Data Tables (continued)
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£ ON O®
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-
@ O
. ba

-
avv
e

-
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[
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e MY OO

St 06 D e 9O

'

180
100,

1Y

63
35,

9
100,
se,

4y,

9
100,
3
33,

6
€7,

9
100,
5
S6.

by,

9
100,
22,

78,

100,

5
56,

4
4y,

9
100,
4
44,

S
56,

TOTAL
gI0om
MANUF

8
105,
18
100,

1
567
8

.

44

Mahbr

26
lo0,

96
lo0,

63
66,

3t

96
100,

431
43,

575

9
100,

68°

3
310

26
lo0,

72
75,

28"
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BIOMASS ENERGY (CONTINUED)

©11(1) LIBRARY (ORG/LOCAL)
1. YES
2. NO

8. DON'T KNOW

911(2) PUBLIC UTILITY
1. YES
2, NO

‘8. DON'T KNOW

{ &ERlNSTALLERIBUILDERI
1. YES
2, NO

8. DON'T KNOW

Q11(4)  WORKSHOPS/CONFEREMCES

1. YES

2, NO

8, DON'T KNOW

8I0M BIOM BICM

rOCTOBER. 1979)
USE OF SELECTED SOLAR INFORMATION SQURCES (QUESTION 11)

ALL

STATE PRIV FORST ENG

FORST FRSTR PRDD
OFF ENG

9 9 8
100, 100, 100,

9 9 8
io0, 100, 100,
7 2 2
78, 22, 2%

L]
2 7 6
22, 718, 1%,

9 9 8
io0, 00, 100,
. 3 4
56, 33, 50,

. 4
44, 67, 54,

9 9 8

" 100, %00, 100,
6 2 6

67, 22, 75,

3 7 2

33, 78, 25,

9 9 8
100, 00, 100,
7 4 4
‘780 LN 50,

22, S6, 50,

96
100,

48
50,

48
50,

96
100,

83
86,

13
14,

96
160,
69
72,

27
28,

BIOM
EnUc

9
- 100,

9
lo00,

8
89,

1
11,

9
100,

7
78,

2
22,

9
100,

9
100,

9
100,
8
89,

11,

T-039 .

ALL
EpUcC

63
100,

63
100,
| 54
86,

9
14,

63
100,

36
57,

W87

63
100,

835

7
11.

63
100,
57
90.

. 6
10,

BIOM ALL  ALL
CES CES  cES
co co TATE

AGENT KGENT SPEC

9 LE 18
100, 1s0, 140,
9 Ls. 18
100, 1w0, 190,
3 20 15
33, e, as,
6 5 3
67°  sE0 173
9 45 18
100, 160, 100,

6 zc
67° &Y !
3 3 7
330 2§50 3ef

2

4o
-9 4 18
100, 1cC. 100,
z 1
56> 34 6!
4 z 7
'4'4. L§f 39-
9 4ys 18
100, 1cC. A1u%,
6 z5 15
67. €. &3,
3 T 3
- DO DO T

Figure F-1. Biomass Data Tables (continued)

100,
43,

57,

100,
86,

14,

100,
6
86,

14,

100,
78,

9
100,

100,

9
100,
56,
33,

11,
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BIOMASS ENERGY

011(S5) COMMERCIAL DATA BASE
1. YES
2, NO

8. DON'T KNOW

11(6) FEDERAL LIBRARY/ZINFO
9 céut:n 0 N v

1, YES
2. NO

[

8, DON'T KNOW

911(T) SSIE = SMITHSONIAN
1, YES
2. NO

8. DON'T KNOW

BIOM
FED
P+C
RES

8
loo0,

100,
25,

6
75,

100,
€3,

3
8,

ico,
38,

5
63,

Figure F-1.

BIOM
D

10

100,
7
70,
20,

10,

100.
30,

70,

BIOM
NFED

RE

9
100, -

.9
100,
. 3
33,
.6
67,

9
100,

67,

33,

.9
1o0,
‘22,

78,

(OCTOBER, 1979}
USE OF SELECTED SOLAR INFORMATION SOURCES = CONTINUED (QUESTION 11)

8
89,

11.

9
100,

-3
33,

6

67,

9
io0,

. 8
89,
1
11,

FED
RES

ioﬁ?
108
8
4y,

s?

18
100,

)2
]
28,

1
6.

18
100

6
33,

e¥2

. 100,

FED
RES

18
1o0,

18
108°
3
47
4
78!
1
‘6.
18
100,
50,

.9
50,

18
.2
11,
o}’

1
6,

T-040

REg

1687

1637
5
29,

2

- 17
100,

68l

6
35,

- 17
100,

.5
29,

312

coNv

103?
168°

- 6
32,

63

st

1087

RES

36
100,

2
58!

TN

3.

36
100,
8
22,
27
75,

3,

Biomass Data Tables (confinued)
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'T?TAL TOGAL TOTAL TOEAL TOSAL ALL

[
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e O O o’

O
O e O o D o M o

[y
v or o
Gisl £ o n
.

&
‘e U o @ e~ o O

o

181
100

30

Pl

9
100,
33,

67,

9
100,

2
22,

78,

Tg aL
g BANUF

18
100,

28
43

ALL

MANUF

95
100,

wd?
53"
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RIOMASS ENERGY (CONTINUED)

@11(5) COMMERCEAL DATA BAEE
1. YES
2. NO

8, DON'T KNOW

8€¢

Qléég%ERFEOEBAL LIBRARY/INFC
1. YES
2. NO
8. DON'T KNOW
Q11(7) SSIE - SHITHSONIAN
1. YES
“ 2. NO

8, DON'T KKOW

FCRST FRSTR PROD
OFF ENG

9 9 8
1co, 100, 100,
9 9 8
1ge, 100, 100,
1 1 1

11, 11, 130

7 8 [
18, 89, 75,

1 1
11, 13,

9 9 8
100, 100, 100,

5 5 2
56, 56, 25,
4 4 6

48, 4y, 75,

9
1oe,
1
1:.

;]
a9,

Figure F-1.

¢{0CTOBZR. 1979)
USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED (QUESTION 110

B13%e BRIV PORSt Ehc

96
100,

44
46,

50
52,
2,
70
100.
11,
61
87,

1.

Biomas

B8I0M
EpQUc

9
100,

9
100,
1
11,

8
-89,

9
100,
5
56,

4
44,

9
100,
2
22,

7
78,

T-040

ALL
EnyUC

63
100,

63
100,

17
27,

46
73,

. 63
100,

33
52,

N

67
100,
13
21,
48
76,

3.

1
BIOM a_L ALL
cES =S cES
co _ 22 SIATE
AGENT nsENT SPEC

9 85 8
100, 1lJe, 106.

9 85 8
ion, 1do, 106.
1 A 3
11, 13, 17,

8
89, a7, 83,

9 ts 18
1¢0, .10, 100,
5 5 2
se. 387 e¥

4 6
44, 57, i3,

9 18
igc, 100,

17.
9 14
1eC, 78,

.6

s Data Tables (continued)

;
100, 100
9
IOOZ 100,
1
14, 11,
6 8
86, 89,
9
100! 100
2 2
29, 22,
5 7
71, 78,
7 9
100, 100,
2
29°
5 9
71, 100,

® R=ES

872Ul
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T-041
(OCTOBER, 1979) !
USE OF SELECTED SOLAR INFORMATION SOURCES = CONTINUED (QUESTION 11)
: - oM OM .BIOM 7YOTAL TOTAL TOTAL TOTAL TOTAL ALL I0M BIOM TOTAL ALL
BIoh eian RE DIOM- RI0M- Srom- sion- atlm- Res B v pid

. NFED NFED C__ CONV BlOM_ MANUF
BIOMASS ENERGY Pse cONy Pse cONY Crep NEED s CONY RES edure EQUIP HANUF
RE RES RE RES RE RES RE RES MANUF MaNUF

9 9 8 18 7 9 36 181 9 9 8 96

: ,;oo? 105? 100, 100, 105. 100, 103. 106, 100, 100, 100, 1o0, 105, 100,

' ' - 9 9 8 18 7 9 36 _181 9 9 18 5¢

oxé;g! GOV'T PRINTING OFFICE 100? 103? lo0, 100, 103. 100, 108. 103, 100, 10, 100, 100, 100, 100,
7 5 3 2 2 0 14 24 3y 6 4 10 72

. 1. YES 63? 70. 56, 78, 6;. 6%. 53. T4, 67, _*Q. 67, by, 56, 75.

: 4 6 6 T .5 2 Uy 3 5 8 4

2. NO 58? 30? uy, 22? 33, 33, 41, 28, 33. 24, 33, 56, 44, zg.

8. DON'T KNOW 23
L]

8 1¢ 9 9 18 1 17 19 36 181 - 9 © 9 1 96

. 100, 1100, 100, 100, 100, 1009 100, 100, 100, 103.‘ 100, 1no, 100? 100,

913(9) NATIONAL TECHNICAL 8 10 9 . 9 18 18 17 19 36 181 9 9 1a %
NFORMATION SERVICE-NTIS loo., 100, 100, 100, 100, 100, 100, 10U, 100, 1uU0, 100, 100, 100, 100,

1, YES ' 3 ? 5 6 10 11 .8 13 21 115 3 2 5 42

3B, 70, 56, 67. 56, 61, 47. 68, 58, - 64, 33, 22. 28, 4y,

2, NO 5 3 4 . . 8 6 .9 5 4 59 6 7 1 52

* 63, 300 w4, 220 “ued  53® 550 267 33t 337 61%  14) 123 532

8. DON'T KNOW 1 1 1 1 7 2

11. 6. 50 3. “. 2.

| o t0ed 10! s00) w00] 108 1082 1nb 10d® 0d® 138} 100? 1m0” 10d® 1038
cl%éh?}ﬂ IE%?%”CAL !NFORH{‘TION IOG? 10%? 100? 100? 10%? 10%? 10%-., 10%? 10%? 1%8? 100? 100? IU%? 103?
1. YES ' " osor 200 33 TR T IOPY MR 160 2% Wf? 252 R T ST o
24 N? 50? 703 67? 7BZ s%}‘ 7%? 55? 7&? 5%? %2? 763 39? 8%? 72?
2 oonT Kox P T 2

t

Figure F-1. Biomass Data Tables (continued)
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T=-041
{OCTOEER, 1979)
USE OF SELECTZD SOLAR INFORMATION SOURCES - CONTINUED (QUESTION 11)°

STORASS CHERGY (zONTIHUED) R BN MR MR B a I oM b cittn Blies
FOIST FRSTR PROD aS2u- S0t g;égE MHGR  MNGR
4 1007 100. 1co° 103° 1007 1083 1007 108> 103° 100, 100,
011(8) GOV'T PRINTING OFFICE- 1057 100° 100 1035‘; 100> 108 1000 100> 1088 100, 100,
e RO T I O oo
2. No . nr vel 250 o) 152 222 383 14l 70 se.
8+ DON'T KNOW | ", | ot L
‘ l‘oc‘? 100? 103? 103? 100? 1ng? ' 1no? 103? 106? 1002 160?
S1} iR hruntIon SERVEEEENTTS 10c] 1007 100° 1086 100, 106 1007 108> 108% 100, 100,
1. YES , ' ‘ 222 _11f 130 R 56, 63 2z 7> so. - u:? 33?
2. NO se>  61°  15°  siY gut 482 61° 837 s5g? 57.  s6%
8, DON'T KNOW 2 2 1 2 1 1 3 1
2z, 22, 13, - 2 2, 1, 7, _ 11,
. 103, 100, 100° 1005 1007 108 100? 103? 108% 19°Z~ 108!
OiLENTr IEFICCA INFORMATION ¢ 1090 1000 100" 108% 100, 108> . 100, 1007 103° 100, 100,
te YES 227 RS HE SO 222 1l so. B TH
2. N0 67c 100 75 68! PR 1 o1 o¥) sol - s1h 100
8+ DON'T Kuow 1 4o e 1, 2! ™H

Figure F-1. Biomass Data Tables {continued)
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BIOMASS ENERGY

Q1111
CDOL}NG

1.
2.

°1ag1=g REGIONAL SOLAR ENERGY
NTERS : ~

1.
2,

NATL SOLAR HEAYING +
INFOs

YES

NO

DON*T KNOW

YES

NO

DON®T KNOW

USE OF 'SELECTED SOLAR

BICM BIOM
FED FED
P4C CONV
RE RES

-1

10¢, 100?

1oc, 105?

3
15% 30,
7 6
8s, b0,
.1
10,

. .
100, 1oo°
8 10
loe, 100,

3

38, ~3o§
] 7
63, 70,

Figure F-1.

INFORMATION
BIOM BIOM
"NFED NFED
P+ CONV
RE RES
‘9 9
igo0, 100,
) 9
100, 100,
2
22,
7 9
78, 100,
9 9
ip0, 1090,
9 9
100, 100,
‘2
22,
7 ‘9
78, 100,

{OCTOBER,: 1979)
SOURCES -~ CONTINUED {(QUESTION 11)
TOTAL TOTAL TOYAL TOSAL ALL

T0TAL

BIOM
FED
RES
18
100,
8

108%

4
22,
3
73]

1
6,

103°

18
.100,

6
33,

5

FED

18
100.

108°
2
11,

8dt

1038
103?

-2
11.

s

FIX

T-004

P+
RE

10d]

100,

3
18,

17
100,

17
100.

]
29,

312

CONV
RES

1087

108?

16?

785

¢

5,

108?

108,

163

altt

3 18
100, 1b6%
36 8
100, .1503

6 53
17, 29,
29 120
81, 66,
1 8
3. “.
36 8
1000 130}
36 181
100, 100,
8 Y
220 23}
8 33
75. §3.
7
4,

Biomass Data Tables (continued)

78,

9
100,

9
100,
22.

78,

100,
9
100,
2
22%

78,

70 AL

p Rang

108°

17?

83}

108®
108°
m
22,

1&?

ALL
MANUF

%2
100,

26
io0,

38,

62
65,
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T=044
{OCTOBER, 1979}
USE OF SELECTED 30LAR INFORMATION SOURCES - CONTINUED (QUESTIOM 11}

: RIOM  SHAC
@1OMASS ENERGY (CONTINUED) ozg Ensm Eé%g'r KE IO ehtis Bégg %‘ELS 'Ié?/ém: Egﬁéﬂ §E§§“
FF ENS AGENT AGLNT SPEC _
1007 100, 1o, 100 100, 1067 100 106> 10" s00] 1007
0116&!%"?5%05 £r HE“,ING ¢ 1uo? " 100? 1003 ug? 1oo? 1083 '100? 103? 10%? 1002 1oo?
1. YES ‘ TR T 787 42l se> 28>  sg. 290 330
2. NO ' ' ST S SO ST , 222 s R A nd et
8+ DON'T KNOW '11.?, 22° us 42 6t
A , 1000 1007 1000 108° 1007 106> 1007 100 103° 100] 1007
911 {}pLasRECTONAL SOLAR ENERGY 1000 1000 100. 1e0 1007 105° 1007 109> 108 ‘ 1007 1003
te YES T S T Y 4 whe o w3l 222 2] 22t et 22
2o N0 e1° 787 1s) 65" 56,  Sue BEEPSIR G 5 B6s 67
B2 DON'T know PCRPTLIN, 2 20 sl el TH

Figure F-1. \Biomass Data Tables (continued)
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BIOMASS ENERGY

911(13) USs DEPT. OF ENERGY

1. YES
2. WO

8, DON'T KNOW

"@11(14) RADIO/TV

1. YES

8, DON'T KNOW

{ PERIODICALS/
O13Eh3PapERS

1. YES

2. NO

8. DON'T KNOW

Qlénb?&onﬁgw¥nrcoﬁg%AR'

l. YES
2. NO

8. DON'T KNOW

USE OF SELECTED SOLAR

BIOM BIOM
FED FED
P+ CONV
RE RES

8
100° 10d?
8 _ 10
108, 100,

.5
63. 70.
3 3
38, 30,

:}
100° 108°
5 T
63, 70,
3 3
3B, 30,

Figure F-1.

10M
‘NFED

P+

RE

9
100,
9
1o0,

5
56,

x
by,

9
100,

.6
67,

33,

(OCTOBER+ 1979)
INFORMATION SOURGES - CONTINUED (QUESTION 11)

310M
FED
v

9
lo0,

3
33,

- 5
56,

111

TOTﬁL TOTQL

10
Reg Feeg

106? io%?
105? io%?
2 LY o8
338 39]
1

64
105? 105?
¥ s
6 8
33, 44,
61

T=-046

BIO
RE

1087

17

100,

&8
:
41,

108!

i1
65,

35,

rbTQL TOTQL

RES
ioﬁ?

: 19
100,

12

63,

6.

32,

s

1087

EgéﬁL

36
100,

. 36
100,

22
61,
333

5\

36
100,

Biomass Data Tables (continued)

D Ops

188}

181
1o0,

LEN

28%°

1
1,

. 8¢
100,

22
28,

57

M.

+£0 oo
e Oh oM o W

-]

9
100,

78,

22,

9
100,

9
100,

9
100,
11,
78,

11,

78,

9
100,

. 2
22,

9
lo0,
‘78,

2
22,

9
100,
. 6
67,

2
22,

1
11,

1
100?

50,

50,

18
100,

od®

11,

10}°

100,
71

74,

28"

1.

51
100,

21

41, .

53"

86
100,
83

97, .
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T-046
tOCTOBER s 1979)

USE OF sELccn»:c- SOLAR INFORMATION SOURCES. - CONTINUED (QUESTION 111}
IOM BIOM LL BIOM LL BIOM ALL
B10MASS ENERGY (CONTINUED) &407 ﬁ RIV FEGRST ENG EoUc  Eblc CES (ES
FORST FRSTR PROD , €0 _ €0
NG : “AGENT AGENT
o 9 8 96 9 63 9 3
1p0. 100. 100. 100 : 100. 100. 100. 10Ce
Q11(13) US DEPT. OF ENERGY 3 9 8 96 9 63 9 5
100, 100, 10, 3100, 100, 100, 1000 -1ce0
1. YES : 5 2 5 €0 6 53 7 23
4 100, 22, s0. 63, 67. ab. 78, <1,
2. NO 5 5 34 3 0 2 z
* 56, 50, 35, 330 430 225 44°
8. DON'T KNOW 2 2 : 2
22, 2, 4,
Q11(1%) RADIO/TV 3 8 %7 9 62 9 ._4s
: _ . 10, too, tod, 100, ‘100, 100, 100,
1. YES £l u 0 5 33 5 19
* 89, so. sb° 56, &3, 56, 43,
2. NO L y 7 ) 8 ' 4 5
11, S0,  u1, IPTS A 5 uu. s
8. DON'T KNOW 1 ‘ 1
2. 2.
011415 ERIODICALS/ 9 9 5 51 9 63 9 5
Aéh3barERS 100, 100, 100, 100, 100, 100, 100, 100,
1. YES 9 9 ) 0 ' 8 1 8
* 100, 100, 100. 98 ge°  of! 8s° &7
2. NO 1 1 2 1 6
* 2. R ¥ P 11, 13,
8. DON'T KNCW ‘
@11t IVATE SQLAR/ q 9 3 96 9 6 9 y5
ENH&ONﬂENhL 038. 100. 100, 100, 100, 1000 108> 100, 100,
1. YES . ' 5 3 3 39 8 42 4 16
A 56. 33, S 04 89, 67, 44, 36,
2, NO s 3 & 56 2 y 27
44, . 67, 63. S8, 1l a3 sy, 60,
8., DON'T KNOW : 1 1 2

1. 11. qv.

Figure F-1. Biomass Data Tables (coniinued)
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USE OF SELECTED

BIOM
BI0MASS ENERGY FED
RE
8
A 100,
G11(17) STATE ENERGY -OR SOLAR 8.
OFFICES _ 100,
YES ' 3
1. . 385
. NO v 5
2 63
"8+ OON'T KNOW
8 HER STA , )
oltééai s8$-$; 33u§EE : 100,
1. YES : 2
. 25,
2. NO .B
* ‘ 75,
B8+ DON'T KNOW
19) _ INJL SOLAR ENERGY
O1383 R ry 1YL Y 100>
1. YES v
1s YE 25?
2, NO 6
75,
8., DON'T KNOW
011120 S0 NERG! ‘ &
INDUSTRIE SEOC.-;EIA 100,
1. YES
2, NO 8
100,

Bs DON'T KNOW

~ Figure F-1.
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100,
s0,
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10d?

20,

8
80.

108?

20,

8
ao,

ﬁé

RE

. .9
loo,

9
100,
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:100.

33,

6
67,

44,

11.
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2
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6

67.
1

11.

(OCTOBERy 1979)
SOLAR INFORMATION SOURCES - CONTINUED {SUESTION 11)

ﬁgOM TgTAL TOTAL TDTAL TOTAL gOT
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100,
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11,

o3’

1
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P+
RE

107

17
100,

7
41,

54

1063
5
29,

712

108!

6
35,

530

1
6,

10&3

-2
12,

N

1
6.

T A
c0Nv RES
RES
9 36 8
103. 100, 1ﬁnf
19 36 8
100, 100, 1%0}
8 15 .86
42, 42, 48,
' © 9y
st 58! s3°
1
1,
. 18 35 78
103. 100, 150.
6 49
CEONNE' SONPY:
2 4 28
s’, 55. §2,
1
1,
9 36 8
10&, 100, 1ﬁof
8 7
.11? 22, 43,
7 7 92
85. 7§. 51,
1 2
3. 1.
19 36 8
100, 100, 1 o1
2 4 60
11, 11, 33, .
7 31 118
aé. 86, %
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Biomass Data ':'.l'a'b'les (continued)
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gIOMASS ENERGY (CONTINUED)

°i8$élécs57“ts ENERGY OR SOLAF

Qlé&%?éTYI?gksSOLAR ENEREY

o404 R e 1

1. YES
2, NO

8, DON'T KNOW

8, DON'T KNOW

“1e¢ YES

2. No

- Be DON'T KNOW

1. YES
2. NO

8+ DON*T KNOW

{OCTOBER, 1979)

9 .
ico, 100. 100, 100.

9 9 )
1co, 100, 100. 100,

7 3
“18. 33.
2 6
22, 67,

10N
ORST Ns
RO
8
96
8 84
50. 56,
L] 40
50, 42,
2
2,

9 9 8 96
ico, 100, 100, 106,

8 7

- &9, 78,
2

11} 22,

9 9 8
1co. 100, 100, 100,

1

11,

8 8

&9, 89,
1
11.

L] 29
50, - 30,
3 66
38, 69,
S 1
13, 1..

96

. 36
13{ 38,
T . 6D
a8, 63,

9 3 6
ie0, 100, 100, 103.

8 9
89, 100,

b |
-1,

_Figure F-1.

2 21
25, 22,
5 73
75, 76,
2

24

T-047 .
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.9 3
100, 103.
9 63
100, 100,
8 .48
. 89, 76,
1 5
11, 25.
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. 6 9
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3 24
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9 . g3
1007 1083
3 21
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USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED (SUESTION 11)

B oM I0M
s B, P

BIOM ALL
CES CES

£0, - ,
ASEN™ AGENT

100, 108

9 45
100, 1ao0,
7 26
78. €8,
‘2 19
22, u!,
‘9 45
100, 100,
6 19
67. uﬁ.
3 5
33, 53,
1

2.

9 45
100, 5CO,
1 2
11. u.
8 43
89, €6,
9 45
100, xCo,
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9 42
100, 93,
1

2.

. Biomass Data Tables {continued)
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T-048
(OCTOBERs 1979)
USE OF SELECTED SOLAR INFORMATION SOURCES - CONTINUED (QUESTION 11)

4 : BIOM. BIOM BIOM BIOM TOTAL TOTAL TOTAL TOTAL TOTAL I0M BIOM TOTAL
"B10MASS ENERGY # FED NFED NFED BION RIO exoﬂ axOﬁ BIOM Bic.  BIRV onn
. CONY  P+C CON FEQ NFED RES EQUIP EQUIP MANUF
RE RES RE RES RES RE R MANUF MANUF
8 10 9 9 18 . 18 . 17 9 ' 36 9 9 1
o 100, 100, 100, 100, 100, 100, 100, 10%, 100, 100, 100, mo!‘3
Qiiizl, USDA, INCLUDING CES 8 - 10 ° 5 “38 %é 17 19 36 s 5 ‘e
AND FORESTRY lo0, 100, 100, 100, 10 100, 1no. 100, 100, 100, 100, 100,
1. YES 7 6 .6 5 3 1 i3 A 24 4 4
i : 88, 60, 67, 56, 7%. si. 76, séf 67, su.  un. 4
2. NO ‘ A 1 4 2 4 5 .6 3 8 : 5 5
A 13, 40, 22, 44, 28, 33, 18, 42, 313 56, 56, 5%?
8., DON'T KNOW 1 1 1 1
, . ' 11, 6. 6. 3,
a13422) BIO-ENERGY COUNCIL 8 10 9 9 18 18 . 17 19 36 s 9 1a
4 ipo, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100,
1, YES . .6 8 .5 7 .i% .12 5 26 ' 1 .y
: 7s. 80, S6, 718, 73, 612 oA 73. 73, 11, 11, 11f
2, NO ' . 2 2 .4 4 .8 6 9 8 8 6
* 25°  20° wyr 12l 22Y 287 35t 16 5] 89, 89, a§,
8. DON'T KNCW : : ‘ <1 1 1 1
11, 6. 5. 3.

012523) QUESTIONNAIRE SOURCE
1. YES
2. NO

8+ DON'T KNOW

01%6#4) 4OUESTIQNNAIRE SOURCE
1. YES
2. NO ' .
8. DON'T KNOW
Figure F41_ Biomass Data Tables (continued)

) |

@

2

2
A\

8vL-dL -



8%

4 T-048
(OCTOBER, 1979)

USE OF SSLECTED SOLAR INFORMATION SOURCES - CONTINUED (QUESTIONM 11)

gicn 8 OM EIOM ALL. gIOM  ALL BI0M
BIOMASS ENERGY (CONTINUED) TE FOR ENG £nUc  Entic CES
FOEST FR Ya nco co
OFF EN : AGENT
9 9 8 9 3
: Loc, 100, %00, 100, . 100.
AND ORESTRY : 1pc, 100, %00, 100, 100,
1. YES 8 7 3 8 q
8s, 78, 38, a9, 100,
2. NO 1 2 5 : C1
¢ 11, 22% - 613, 11,
8. DON'T KNOW
811¢22) BIO-ENERGY COUNCIL 9 8 9 <
, 34 0 Loo, 100, 1lac, 100, 100,
1. YES _ 1 5 2 1
35, 11, 63, . : 22, 11,
2. NO : 6 8 3 7 ¢
* 6T, 89, 38, 78, 89,
8. DONTT KNOW
911(23) Y ' o 8 ' <
14 WOOD ENERGY INSTITUTE 100> <008 100"
1, YES T 6 ) 3
78, 75, 56,
. L ' .
2. NO 1 2 . L
‘ 11, 2s, . 44,
"8, DON'T KNOW '
11

015524)STATE DEPARTMENT OF AGRICULTURE o
100,
1. YES ’ 3
35,
2. NO 6
67,
8. DON'T KNOW
Figure F-1. Biomass Data Tables (continued)
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BIOMASS ENERGY

L,
2,
3,

4.

0-2 YEARS
3-5 YEARS
6-10 YEARS
OVER 10

DON'T KNOW/NA

(OCTOBER. 1979)
YEARS In CURRENT PROFESSION (QUESTIQn D2B)

BIOM ‘axoM Biom 10M
i)

el cosp Moo [htp o
RES CRES RES FRES
8 9 9
1000 108° 100, 100,

1

13,
2 y 2
25, .40, 11f 225
2 3 .3 1
25, 30, 33, 11,
3 .3 5 6

38, 30, 56, €7,

Figure F-1..

TOTﬁL TOTaL To SGL TOT L T?BQL

£eg ¢

REQ

108°

.

6,
6
33,
5

. 28,

6
33,

E’g

1087

3
17,

4
22,

11
61,

T=-

1h$3
1
6.

.- 3.
18,

5
29,

8
47,

051

RES

9
1087

32

21

0

47,

36
100,

1
3.
9
25,
25,

of]

Biomass Data Tables (continued) .
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35
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33
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OM oM ot
Bé T OGL

P EOU P

F MANUF

i

9
100.‘

1
11,

1
i1,

1

11, -

.8
67,
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100,

.

11.

2
22,

- 2
22,
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112

3
17,

173

580
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26
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9
9.

282
25

4y
46,

|@=ES

RS
-2

8v.L-dlL



053

BIOMASS ENERGY (CONTINLED)

1.

2,

3.

4.

0-2 YEARS

3-5 YEARS

5-10 YEARS
JVER 10

DON'T KNOW/NA

_ T-051
{OCTOBER, 1979)
YEARS IN CURRENT PROFESSION (QUESTION D28B)

e¥om sion I0M_ ALL BIOM- ALL 810M ALL  ALL
S QTE RIV FORST ENG EDUc EpUC CES CES  (ES
FORST FRSTR PROD , o _ ¢co STATE
OFF ENG A AGENT AGENT SPEC
9 .9 . €& . 9 . 9 . 63 9 45 18
100, 100, 100, 100, 100, 100, ico, 100, 100,
.3 4 1 _ 3
13. “I . 2. 70
1 16 2 .8 2 9 3
11, 17. 22, 13, z2, 20, 17,
1 19 .2 3 | . 3 X
13, 20, 22, ai. : 7. 22,
8 9 . € 56 .5 41 7 30 11
89, 100, 75« 58, 564 65, 18, 67, 816
1
1.

Figure F-1. Biomass Data Tables (continued)
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T-0%2
Qg ‘ _ (OCTOBER: 1979) ’
ME BERSHIP IN SOLAR=INTERESTED ORGANIZATIONS (QUESTION p3)
" MBERSHIPS u1$H INEEREST IN éo
o BIOM BIOM 310M BIOM TOTQL TOTaL TOTAL ToT L TOTQL aLL gIOM BIOM- TOTAL ALL
BIDMASS ENERGY FED FEP NFED NFED Pxo oM +C_ CONV RIOU MANUF
: P+ CON P+g CONV P+c ch EQUIP EQUIP
RE RES RE RES RE RES RES MANUF MANUF
8 .10 . 9 9 .18 .18 . 17 19 . 36 181 9 9
lo0, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100,. 100, 100,
1, YES BELONG, NAME ‘ 7 .7 3 4 .14 1 .10 11 21 136 5 5 0 6
1. . ! 88, 70, 33, 44, '13. 39, 53; 5A. 58, 75, - 56, 56, 5%, 65.
2., YES BELONG. . . 2 .2 .2 2 4
CAN'T NAME T 22, 11, 12, 6 2.
3, NOs DON'T BELONG 1 3 4 4 u, 8 5 7 127 49 4 4 B 34
3'. ) - 13, 30, 44, 44, 22, 44, 29. 37, 33. 22. 4y, 44, B4, 3go
DON'T KNOW/NA _ ‘ 1 1 1 1 1
) ) 11, . 6. . 5. 3. 1.

-Figure F-1. Biomass Data Tables (continqed) '
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- T-052
(OCTOBER: 1979)

MEMBERSHIP IN OLAR=-INTERESTED ORSI\NIZATIONS (QUESTION D3)
MEMBERSHIPS W[TH iNTEREST IN SOL

0
ajon 0 ow 10M L BIOM AL  ALL
BIOMASS ENERGY (CONTINUED) Te BASV PBIREr BkE ROt bt CES CES  (ES 5
FO ST FRSTR PROIJ €O _ 0O TaTE 6
AGENT AGENT SPEC
9 9 a . 9% © 9 g3 9 45 _ 18 7
: ‘ loo, 100, 100, 100, 100, 100, 100, w00, 100, 100,
, YES BELONG, NAME 7 6 2 8 9 56 2- 7 1 3
1 s ' 78] 6715 25> 8} 100, 893, 220 387 1! 43,
2. YES BELONG,
CAN'T NAME
3. NOy DON'T BELONG 2 3 & é“ : 5 7 28 7 4
22, 33, 75. 15, a, 78, 82, 39, 57,
DON'T KNOW/NA . 1 2
1. 3,

Figure F-1. Biomass Daté Tables (continued)
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. . T-112
; (OCTOBER, 1979)
QUESTION B2-13/B3-13 NUMBER OF YEARS

4 © BloM  sHAC
USERS : SYST BLDG
OWNER OWNER
ANOR. MNGR
9
. 1007 100,
3 MONTHS DR LESS ‘
BETWEEN 3 MONTHS , , 1
TO 1 YEAR 11,
- ' 4 4
1-3 YEARS S,
OVER 3 YEARS s 383

DON'T KNOW/NO ANSWER

Figure F-1. Biomass Data Tables (continued)
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USERS

ORIGINAL OWNER
ORIGINAL HANAGER
PREVIOUS MANAGER

NO/DON'T XNOW/
NO ANswEa' /

‘ ] Tfnﬁ
_(OCTOBER, 31979)

_QUESTION B2-12/B2-12A OWNER/MANAGER

“Figure F-1.

Biomass Data Tables (concluded}
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