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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 tiser · 
group needs, the priority of those needs, and methods of disseminating 
information to each group. This is one of a series of ten reports covering 
many different solar technologies. These results will play an integral part 
in the planning of new information products and data bases for the Solar 
Energy Information Data Bank (SEIDB). 

This study was performed under Contract No. EG-77 c-ol-4042, FY 1980 
Task Number 8420.11. 
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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: . 

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

• 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: 

• Photovoltaics 

• Passive Solar H.eating 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 ttie 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 ln~titute, (SERI) the Solar 
Energy Information Data Bank (SEIDB) Network, and the entire solar information out
reach community should be preparing for and disseminating to the solar community. 
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STUDY CHARACTERISTICS 

Between 3 September 1979 and 13 October 1979 Market Opinion Research, Inc. of 
Detroit, Michigan-under subcontract to SERI-conducted telephone interviews with 86 
distinct groups of solar information users taken from across the nine different 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 
screening 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: 

• 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, 

• N onfederally 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 Equipment, 

• Representatives of State Forestry Offices who are interested in biomass ene~gy, 

• 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 

• Biomass Energy System Managers. 

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

RESUL'ffi 

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 Conversion 
Researchers nave 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 informati~n 
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 lOth 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 sj!eeific 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 8-2). The first seven 
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Table 8-1. COMPA.aA11VK USKPlJLNP.SS OF GKHKRAL TYPBS OF INFORMA110N ON BIOMASS ENERGY Ill 
Total Total Eiomass· Biomass Bi:>111ass Biomass Ill 

Biomass B:.omass p &: c Conv. BiomasS Biomass Forert CES Biomass N 
General Inf:>rmation P &: C Re- Conv. Re- Manufac- Mwufac- State State E·r·:xlU ~ts Biomass County System -Turer :urer Foresters Foresters Educa-. Managers -Types searchers se:ll'chers .Reps Reps 

E.,gi1eers 
tors Agents 

I I 

-
R!lnkinglli Ranking E.anking Rmking Ranking Ranking !::tu:~ing Ranking Ranking Ranking 

State of the Art in Biomass 
Research 3 2 3 2 4 8 2 13 7 

Biomass Researeh in Progress 2 4 6 10 14 II 3 8 7 
Biomass Systems Installation/ 

Operation Costs 8 6 8 5 2 2 3 
Biomass System:; Cost/ 

Performance 6 2 8 5 8 6 3 3 
Local Building Codes, 

Regulations 19 20 10 6 8 19 :o 10 17 12 
Climatological Data 10 )6 14 17 13 7 E3 1 3 19 
Marketing Statistics and 

Sales Projections for 
Biomass Systems 19 16 14 12 14 NA :1 19 NA 15 

Biomass System> Marketing 
NAb ("How To Market") 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 "' 14. 12" 7 

Institutional, Social, Envi-
ronmental, or Legal Aspects 
of Biomass A[•plications 6 10 18 15 5 15 7 6 15 12 

Expected Devel-:>pments in 
Biomass ("Next 10 Years") 4 7 3 10 3 3 ,3: 12 10 7 

International Bbmass Energy 
Markets, Research, Programs, 
Industry 17 16 20 21 20 17 !3 21 NA NA 

Tax Credits, Gl'!lnts, 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 Expents on Biomass 

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

Biomass Systems 8 4 7 12 4 2 6 10 4 
Nontechnical D~scriptions of 

Biomass Systems 13 14 10 17 18 12 13 14' 3 5 
Biomass Systems Designcl 14 9 9 9 17 13 6 9 14 14 

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

/ aThe Ranking \"as based upon as<ing respondents how usefuJ each i:em would be to them (see text of mein report). If ile:ms w·~re tied, they were all given the highest possible 
rank. 

buN A" means the question was not a~ ked of :his particular set of re.;pondents. t-3 
cLocallenders, insurers, builders, en;Pneers, installers, distributors, or manufacturers of biomass energy systems. ~ 

I 

dThis item was derived by combhi'ng the re3Jlts frona four distinct ~uestio-:JS rellltej to systems design (see Question Sa; ltems 4, 11, 10, and 11 in Appendix D). 
.... 
~ 
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Table s-2. VALUE ASSESSMENT OF SPECIPIC BIOMASS ENERGY INFORMATION PRODUCTS -I I 

-

Total Total Biomass Biomass Biomass Biom.ass Biomass All P&C Conv. Biomass Biomass Biomass Biomass Biomass Manufac- Manufac- State P·rivate Forest Educa- CES System Biom8.3S 

Specific Information P & C Re- Conv. Re- turer turer Foresters Foresters Products tors County Man- Respog-

Products searchers search~rs Reps Reps Engineers Agents agers dents 

Percent8 Percent Percent Percent Percent l'ercent Percent Percent Percent Percent Percentb 

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 Analvtical Tools for .... Biomass System Design 29 63 44 67 33 22 88 44 22 29 45 
Computer Analytical Tools 

(Models) for Biomass 
System Design 35 32 3.3 33 0 22 38 44 0 0 "26 

Lists of Local Biomass 
Expertsc 35 26 22 56 56 33 38 44 67 29 39 

Lists of Biomass Technical 
xd! Experts 71 58 44 44 89 33 38 56 22 57 

Technical Descriptions Jf 
xd Biomass Systems 53 68 78 67 50 44 88 67 33 57 

Nontechnical Descriptions 
xd of Biomass Systems 35 16 44 11 38 33 38 33 67 43 

List of Biomass Informs.tion 
xd Sources 82 58 78 44 67 33 75 67 67 43 

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

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

b 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 rna~· not correspond to the proportion that group constitutes of the entire population). 

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

d''X" indicates no overf.ll percentage was calculated\. For these items it rna~· be necessary to develop different products/services for each group if their information 
needs are to be fully n: et. >-3 

~ 
I 
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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: 

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

• 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 schematics, 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 tlie past few years .. It will IJe nulec.l lltttl tt culuiiiu 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 community. 

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 (USUA); and 

• An organizational or local library. 

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: 

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

• Minimal differences iu levels uf inter·est between area.! for all bioma33 re3pon · 
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: 

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

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

xii 
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Table 8-3. SOURCES USED TO OBTAIN SOLAR INFORMATION (Percent)a N -Biomass ·Biomass 

* Total Total 
P& C Conv. Biomass Biomass 

Biomass 
Biomass 

Biomass Biomass All I II 

Information Sources Biomass Biomass Manufac- Manufac- Sta:e Private Forest Educa- .CES System Biomass _9 

P & C Re- Conv. Re- turer turer Foresters Foresters Products· tors County ~an- ~~~~lr searchers searchers Reps Reps 
Engineers Agents agers 

Public Media 
Radio or TV NAC NA 78 22 89 NA 50 56 56 43 (57)d 
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 53 

International Solar Energy 
Society (ISES) (including 35 11 22 22 0 II 13 67 11 I 'I 21 

publications) 
Solar Energy Industries Assn. 

(SEIA) (including 
publications) 12 11 11 11 0 ~ 25 33 29 12 

Contacts With Professionals 
Solar installer, builder, 

designer, or manufacturer 53 42 33 56 67 22 75 100 56 86 56 
Woi-kshops, conferences, or 

training sessions 71 74 56 ~4 78 44 50 89 67 86 67 
Information Services 

Respondent's organizational 

>< 
library or local library 88 83 56 56 78 22 25 89 33 29 62 .... Commercial data base 29 32 11 22 11 11 13 I! 11 14 19 .... Smithsonian Science Infor-.... 
mation Exchange 29 16 NA NA 11 NA NA 22 (21) NA 29 

Federal library or infor-
mation center 65 53 33 22 56 56 25 56 56 29 48 

Gov't. Printing Office (GPO) 59 74 67 44 78 22 75 100 78 43 65 
National Technicallnfor-

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

Center (TIC) 41 16 22 11 22 0 25 56 22 29 25 
Govemment 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 ll 0 11 38 78 56 29 26 

Regional Solar Energy Centers 29 16 22 22 .33 11 13 44 22 14 23 
State energy or solar offices 41 42 22 44 78 33 50 85· 78 29 50 

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. 53 56 22 56 33 50 . 7E: 67 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 II 33 11 63 22 11 29 40 

Sample Size 17 19 8 105 

a Percent is the percentage of respondents wh·J used the source to obtain .!!!!l solar information in the past few years. 
b Although a percentage is given for All BioiiiBSS 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 ;;>opulation). 

enN An means the question was not asked of tile particular set of respondents. >-3 
d,,( )" means the question was not asked of all of the groups in the particular set of respondents. For example, "(44)" means that 44 percer.t of those who~ asked had i;::d 

used that source. In no case were fewer than nine respondents asked. · .. I 
-..:! 
.a:. 
00 
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Table s-4. INTERI!ST IN INFORMA110N ON BIOMASS ENERGY TOPICS 

Total Total Biomass Biomass Biomass Biomass All 
Biomass Biomass P& C Conv. RinmRSS Biomass forest 

Biomass CES Biomass 
Manufac- Manufac- State Private Educa-

Topics 
P & C Re- Conv. Re- turer turer Foresters Foresters Products tors County ~~~g-
searchers searchers Reps Reps 

Engineers Agents 

Percent8 Percent Percent Percent Percent Percent Percent Percent Percent Percentb 

Growth or Collection of 
Biomass Materials 88 47 56 67 89 67 63 78 44 66 

Liljuid t•uelo from Dluma"" 
MahaiaL ul 84 fi7 33 78 ~~ 63 78 89 64 

C,:~es from l!i6MQSS 
Materials ~a '/~ T& Of 70 a a n 99 RQ fiQ 

Burnable Pellets, etc., from 
l!iomass 53 53 67 89 89 78 75 56 44 64 

Residential Burning of 
Wood 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 8 98 

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

b Although a percentage is given for All Biomass Respondents, it may not be indicative of the percentage of th~ 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 Biomass Respondents, as they were not asked this question. 

Table &-5. ADVANCED INFORMA110N ACQUJSmON METHODS USED 

Total Total Biomass Biomass Biomass Biomass All 
Biomass Biomass P& C Conv. Biomass Biomass Forest Biomass CBS Biomass 

P&CRe- Conv. Re- Manufac- Manufac- StAte Private Products Educa- County Acquisition turer . turer Foresters Foresters tors ~~·~g-
Methods searchers searcllers Reps Reps Engineers Agents 

Pcrccnt8 Percent Peroent Percent Percent Per~ent Per~P.nt Percent Percent Percentl> 

Cumllulcr Terminal Acoe011 
to Data Banks 59 32 11 11 22 11 0 11 11 23 

Microform (microfiche, 
microfilm sheets or 41 3~ 11 11 33 11 25 56 22 29 
rolls, COM, etc.) 

Sample Size 17 19 8 98 

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

b 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 or respondent in this study may not correspond to the proportion that group constitutes or the entire population). 
The data for Biomass System Managers are not included in All Biomass 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 distinctly 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 design 
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 Representatives 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 information through 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 

INTRODUCTJON 

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: 

• the type of information each distinctive group of information users needed, and 

• the best way of getting information to that group .. 

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

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 
e$ential 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 di$eminating 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
l~ct all types of solar-related information, to convert it into a user-oriented format, and 
to di$eminate 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, SERPs Information Systeins Division (lSD) 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, etc.) to 
serve the diverse requirements of the solar community. 

1.2 SOLAR ENERGY INPORMA110N 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 ISU is performmg 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, etc.; 
visits to headquarters of national associations of users; and feedback provided by users of 
existing information products.. Since information needs and priorities will continuously 
change, these tasks will necessarily be ongoing. 

1.3 REPORT CONTENTS 

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

• Photovoltaics 

• Passive Solar Heating and Cooling 

• Active Solar Heating and Cooling 

• Biomass Energy 

• Solar Thermal Electric Power 

• Industrial and Agricultural Process Heat 

• Wind Energy 

· • OceWI Energy 

• Solar Energy Storage 

• General Solar Energy 

Section 2.0 of this report describes the type of study conducted and. the resulting con
straints. The method used to select these groups is also described in Section 2.0. 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; 

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

• N onfederally 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, 

• Representatives of Manufacturers of Biomass Conversion Equipment, 

• R~presentatives 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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• Cooperative Extension Service County Agents who will be needing information on 
biomass energy, and 

• 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 distinct 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 396 of the respondents terminated 
an interview or refused to be interviewed. This finding supported the interviewers' 
statements that the respondents were very interested in telling what they were doing in 
the field of solar energy, in obtaining solar information, and in specifying what solar 
information would prove the, most valuable. It was also observed that the number of 
respondents answering "don't know" or not answering a question was quite low. Including 
those cases where the potential respondent could not be reached within three attempts 
(or before the required number of interviews was completed), where the respondent 
refused to be interviewed, where the respondent terminated the interview prematurely, 
etc., the completion rate for the entire study was about 7596. 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 could be made. 
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2.2.1 Target Audiences, Classes, and Groups 

An important information science concept in developing information products and 
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 formed a 11target 
audience.i' For more precise definitions: 

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

• A User Class is a set of information user groups whjch 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). 

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

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

Res;earchers - those who are aeti.vely involveit in ~~s~A.J"r.hing, i1~veloping, sni1 
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 maintenance of solar systems or 
components. 

Facilitators - those whose decisions or actions directly aid (in either a positive 
or negative manner) the commercialization of solar energy. Thus, congressmen 
would be Facilitators in that they have the ability to pass legislation giving 
incentives; 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 have already 
applied this type of solar energy technology in their operations 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 biqmass energy informa
tion community and shows into which target audience each falls [1]. 

2.2.2 Criteria for Selection of Groups to Stucly 

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: 

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

• relative priority of the ~oup'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 high 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 already 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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~le 2-i. BIOMASS ENERGY SYSTEMS INFORMATION USERS 

Target Audiences 
User Classes 

User Groups 

1.0 Reseru•chers 

1.1 DOE-Funded Researchers or Developers 
Contractors 
National Laboratories 

1.2 Non-DOE, Federally Funded Researchers or Developers 
National ::;c1ence l''ounda.tion {NS'F) 
u.s. Department of Agriculture (U:SUA) 
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 Associations 

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 

Aericmltural or Forestry Equipment Manufacturers 
Auto Manufacturers 

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

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

2.4 Biomass Systems Installers or Maintainers 
W oodstove Installers 
Chimneysweeps 
Stonemasons 
Pipe fitters 
Carpenters 
Plumbers 
Sheet Metal Workers 
Maintenance Workers 
Construction Workers 

2.5 Biomass Equipment or Product Distributors 

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

Operation Managers 
Plant Engineers 
Planners 

2.7 Producers or Collectors of Biomass 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 

2.8 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. BlOMASS ENERGY SYSTEMS INFORMATION USERS (Continued) 

Biochemists 
Agricultural Engineers 

3.0 Facilitators 

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

3.2 Local Government Organizations 
· r.nnnty GnvP.rnment. Offic~iR1s 
Local Government Officials 
Municipal Planners 
Municipal Waste or Sewage Departments 
Tax Assessors and Officials 

. 
3.3 Government Solar-Active Organizations . 

DOE-Conservation and Solar Energy (C&SE) 
DOE-Energy Information Administration (EIA) 
DOE-Energy Research (ER) 
DOE-Regional Solar Energy Centers (RSECs) 
DOE-Regional Energy Offices 
DOE-Energy Extension Service 

\ 

National Center for Appropriate Technology (NCA'I') 
U.S. Department of Agriculture {USDA}-Cooperative 

Extension Service (CES) 
USDA-Forest Products Lab 
USDA-Qther 
International Energy Agency 
State Governors' Offices 
State Energy Offices 
State Solar Energy Offices 
Stntc Agricultural Offices 
State Forestry Offices 
Municipal Energy Offices 

3.4 Govern.ment Solar-Concerned Organizations 
Gr.nnroJ Services Administration (GSA) 
Department of Defense (DOD) 
Small Business Administrative (SBA) 
USDA-Rural Electrification Administration {REA) 
Internal Revenue Service (IRS) · 
Council on Environmental Quality {CEQ) 
Bureau of Alcohol, Tobacco, and Firearms 
U.S. Department of Transportation {DOT) 
U.S. Department of Interior (DOI)_:_Bureau of Land 

Management (BLM) · 
General Accounting Office (GAO) 
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Table 2-1. BIOMASS ENERGY SYSTEMS INFORMA 110N 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 

N onsolar 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 Health Administration (OSHA) 
American National Standards Institute (ANSI) 
American Society of Mechanical Engineers (ASME) 
Federal Drug Administration (FDA) 
Better Business Bureaus 
Building Inspectors 

3.8 Utility Community 
Municipally Owned Gas and Electric Utilities 
Electric 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) 

Utility Trade Associations 
Federal Power Marketing Agencies 

DOE-Bonneville Power Administration (BP A) 
Tennessee Valley Authority (TVA) · 

3.9 Financial Community 
Bankers 
Venture Capital Brokers. 
Government Loan Agencies 

USDA-Farmer's Home Administration (FHA) 
USDA-Commodity Credit Corporation (CCC) 

Stock Brokers 

3.10 Legal Community 

3.11 Real Estate Community 

3.12 Insurance Community 
Management 
Agents 
Actuaries 

3.13 · Educational Community 
High School Science Teachers 
University Faculty 
Vocational Instructors 
Career Couriselors . 
Seminar Organizers and Instructors 

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

3.15 Media 
Newspapers or Magazines 
Technical and Trade Journals 
Television 
Radio 
Book Publishers 
Nt!wspaper Farm Editors of America 
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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 Transportation 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 Facility Owners 

5.0 General Public 
Secondary School Students 
College Students 
Adults · 
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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:· · 

• Federally Funded Researchers involved in the Production and Collection (P&C} of 
biomass energy f eedstocl<, 

• Nonfederally Funded Biomass P&C Researchers, 

• Federally Funded Research~rs involved in .the Conversion of biomass feedstock to 
energy, 

• N onfederally Funded Biomass Conversion Researchers, 

• 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, 

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

• Biomass Energy System Managers. 

The results from these studies are reported in Sections 3.0 through 10.0. Groups consid
ered for the sfudy, 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-Concemed 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
specific solar information needs. 

The results of the general solar study are reported in another document [21. 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, 

• Insurers, 
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• Public InterestGroups, 

• Information specialists at State CES Offices, and 

• Agricultural engineering specialists at State CESOffices. 

The general solar energy report [2] also discusses the results of studies in which state 
solar/energy office representatives were asked about their general, rather than 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 unqer-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 technologies, usually to the one 
with the smaller set of names. 

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

2.3.2 Statistical Tests 

The statistical tests used are described in Appendix E. In the following sections test · 
results are reported only if the statistical tests were significant at the P < 0.05 ·level. 
Thus, if a test result indicated that 'a difference between two means was statistically 
significant (P < 0.05), it meant that there was a. maximum of a 1-in-20 chance that the 
two means were not different. 
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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 topics or products which would be useful to the members of each group {for 
example, see Fig. 3-1). Typically, statistical significance tests {see Appendix E) indi
cated that the four-to-six top-ranked items were rated significantly higher than the bot
tom four-to-six items. Thus, typically there was no statistically significant difference 
between the top-rated item and the second-rated item-or even between the top-rated 
and the fourteenth-rated item. If the sample size had been greater, the number of corn· 
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 items (in usefulness to the respondent) was based 
upon the rating devel()ped 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 "essential" and "very useful," 
between "somewhat useful" and "not at all useful." 

There were several alternative ways of comparing the usefulness of items, one of which 
was to calculate the percen_tag_e 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. 
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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 Section 2.2). 

Great care should be exercised in interpreting results from a combination of groups. It is 
too easy to get the impression that one product ctm fully meet the needs of all groups 
when, in fact, it may only partially meet the informat~on rieeds 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). Thes·e 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 products or services and 
the groups to be reached before making the final decision of which information channels 
are to be used. One cannot assume, for example, that the two or three top-rated sources 
should be used for all, or even most, of the information transmissions to the group. 

There were two other issues related to this q'uestion. 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 Enerfly 
Centers (RSECs), libraries, etc.] There was, however, no assurance that respondents 
interpreted the question in this light. In cases where the response "directly from DOE" 
was high, there was the possibility that respondents were referring to information 
authored or funded by DOE, but obtained from some other source. 
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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 Biomass Researchers 
were interviewed as follows: 

• 8 Federally Funded Biomass Production and Collection Researchers (Fed P&C 
Researchers), 

• 9 ·Nonfederally Funded Biomass P&C Researchers (Nonfed P&C Researchers), 

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

• 9 Nonfederally Funded Biomass Conversion 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 inore than once. This, in fact, did 
occur in the final set of randomly selected interview candidates. One organization was 
encountered twice among the N onfed P&C Researchers respondents, another organi
zation was encountered among respondents for both Fed and Nonfed <?onv Researchers. 

The sample frames for the two P&C groups were constructed from the sectipns 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 
funded and nonfederally funded researchers, the following criteria were used: res.earch
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 w~re 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,"* "Alcohol 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 biomass (P&C or Conversion, 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. 1f such a referral was made, a call was then rru:tde 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 

Interview completed with sample 
frame candidate 

Interview completed with referral 
candidate 

Refusal or candidate termination 
Contact attempted: could not reach 

candidate within three attempts or 
before interviews were completed 

Subtotal 

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

TOTAL 

Sample frame error ratea (Percent) 
Completion rateb (Percent) 

P&C 

Federally 
Funded 

7 

1 
0 

3 

11 

4 

15 

27 
73 

ainvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

Non
federally 
Funded 

8 

1 
0 

1 

10 

4 

14 

29 
90 

Conversion 

Federally 
Funded 

9 

1 
0 

3 

13 

2 

15 

13 
77 

Non
federally 
Funded 

9 

.o 
1 

1 

11 

3 

14 

21 
82 

*"Microbial Conversions" included subsections on methane generation and ethanol forma
. tion; "Thermal Conversions" included subsections 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 ano 
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. Percent No. Percent No. Percent No. Percent 

Federally Funded I' & C 4 50 2 26 2 25 8 
N onf ederally Funded P & C 8 89 0 0 1 11 9 
Federally Funded Conv 6 60 3 30 1 10 10 
Nonfederally Funded Conv 5 56 3 33 1 11 9 

Total Production & Collection 12 71 2 12 3 18 17 
Total Conversion 11 58 6 32 2 11 19 

Total Federally Funded 10 56 5 28 3 17 18 
Total N onf ederally Funded 13 72 3 17 2 11 18 

Total Biomass Researchers 23 64 8 22 5 14 36 
All.Researchers 107 59 43 24 29 16 181 

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, 6496) 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 
N onf ederally 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 2~ 0 0 19 100 

Total Federally Funded 12 67 6 33 0 0 18 100 
Total N onf ederally 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 %). 

3.1.3 Backgrotmd 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 hel9 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-agricultural 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 describing 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 acquatic), 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 fewer 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 Hiomass H.esearchers were currently teaching, which was quite unusual among the 
Researcher groups interviewed in this study. 

3.2 INFORMA"I10N NEEDS OF RESPONDENTS 

3.2.1 Technieal 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 H. AREAS OF INTBRBST: BIOMASS RESEARCHERS 

Biomass Researcher Group 

Fed. Nonfed. Fed. Nonfed. Total Funded Funded Total 
Technical Funded Funded Conver- Conver- P&:C Conver-

Area of Interest P&:C P&:C sion sion sian 

No. Percent No. Percent. No. Percent No. Percent No. Percent No. Percent 

ToteJ. Respondents 8 100 9 100 10 100 J 9 100 17 100 19 100 
~ 
(11 Gro'!Yth ar collection 

of biomass 
materials 7 88 8 89 4 40 5 56 15 88 9 47 

Liquid fuels from 
biomass 3 38 6 67 8 80 8 89 9 53 1'6 84 

Gases from biomass 
materials 4 50 5 56 8 80 7 78 9 53 15 79 

Burnable pellets, 
etc., from biomass 4 50 5 56 5 50 5 56 9 53 10 53 

Residential burning 
of wood 4 50 4 44 2 20 5 56 8 47 7 37 

Commercial or indus-
trial buming of 
biomass 5 63 6 67 5 50 9 100 11 65 14 74 

Total Total 
Fed. Nonfed. 

Funded Funded 

No. Percent No. Percent 

18 100 18 100 

11 61 13 72 

11 61 14 78 

12 67 12 67 

9 50 10 56 

6 33 9 50 

10 56 15 83 

Total 

No. Percent 

36 100 

24 67 

25 69 

24 67 

19 53 

15 42 

25 69 

Ill 
Ill 
N ---1 I 
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"liquid fuels" and "gases." Nonfed Conv Researchers were most interested in 
"commercial 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 buildings, 
impacts (economic and ecological) of biomass harvesting and use for energy, environ
mental impacts of wood burning systems, production efficiencies~ progress in growing 
trees as an energy crop, photosynthetic micro-organisms, the chemical composition 

' (carbon, nitro-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 ()f 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 constructing 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 tlroduotion in landfills including rntOE: of production, wnyn 
to control rate of production, effects of moistur·e, 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 five 
by one or more groups. 

For Total Biomass Researchers the six top-rated inf~rmation categories/products were: 

• The state of the art, 

• Research in progress, 

. • Lists of information sources, 

• Lists of technical experts, 

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

• 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, N onfed 
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. I will read a list of potentia·l 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 Response• 
Some· 

or lnlormalion Product• Essen· .... what 
Ual uulul use lui 

t.O 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) 

Information Categories: 
.. 

Research Information Categories: 

The (~;late nl lh& art 3 3 2 

RP.SP.t=~rr:h in rrnCJrP.SS 5 2 4 

Cost Information Categories: 

Costs of installing and operalir:'g 
a solar system compared to a 11 2 2 2 
conventional system . . 

Costs rlnr:i p~;"rform::~nr:P nf 8 4 0 z 
-'Y-'icnl3 

$ite·Speclfic Informal~~~ ~~iegod~!: 
Loco I building codes or other 

?1 0 2 , u~ulot:6M offoolil"lg oitil"'g or 
installation of systems 

2 Climatological data such as wind. 15 
W~CI.IIU~I. VI diiiUUIII Uf. ~UII!>hin~ 

Marketing Information Categories: 

Markel•ng statistics and sates 21 0 2 3 
r)rojP.r.tinns 

Information on how to market and 
Nil NA NA soli Systems including gu•deli111es NA 

on obtaining financial support 

Other Information Categories: · 
Educational institutions and other 
organizations offering related courses 
orl system design or applicahori 

12 0 2 6 

Standards. spec•licauons. or certifi-
21 0 2 3 cation programs for equiprf!ent 

Institutional. social. environ· 
mental. and legal aspects of 5 
system applications 

Expected major developments 2 6 
during the next 10 years 

Sola• system programs. research. 
24 0 ind,•stries. and markets outside 

the United States 

Tax credits. grants. or otner 15 : 2 2 
o~onom•t: ifv:ont!•.'~t 

inlormatlon Products: . ' 
·'. 

HOioiOi\CO Ji\16;;\i~IIO~ I'IOall~ll: 
10 3 4 

A bibliography of general readings 

A r:r.IP.nrlRr nl r:nnfP.rP.nr:P.s Rnd 8 2 2 4 
programs 

A list of sources for information 2 1 6 

A list of tecnn•cat experts 2 2 4 .2 

Lists of local tenders. insurers. 
blllld~rs. (ll'l9•f"u~QfS .• ns1a11ers. 12· 3 
manutactllr~;>rs.or distri~•.•t0rs ., 

' 
~rWve lnlgrmutjonPrqd.!u;ts; 

A non·technical description of how 15 0 4 
a particular syst~;>rn work.s . 

A technical description of how 
5 2 3 3 a particular :;y3tcm work:> 

C·,·otcm diagram& or oohomotioo 15 0 3 ~ 

Q_eJ!,ign.Jnlormation Products: 

System design handbooks. installation 
handbooks, or reference tables 15 0 3 
Manual methods tor sizing and pre-

d•cting the engineering performance 
20 0 2 4 or life cycle costs of systems 

Computer models for SIZing and pre-
12 0 4 dieting the engineering performance 

: or life cycle costs of systems ' 
· Eacn sampl~ Ira me ot users was questioned on m!ormatton and inlormation products •n the conte .. t ollheir specific tecnnotogy. For ellDmple. biomass sample It ames were 
ask~d about "a b•bliograpny olgeneral readmgs on biomass", "a calendar ot upcommg biomass conlerences and programs ... etc. 

Not 
81811 

u.eful 
(1) 

0 

2 

3 

NA 

0 

0 

0 

4 

0 

0 

0 

0 

3 

·o 

? 

·: Rank·- Eac:h•nlormat•on prOOuct was assigned a rank based on average usetulness. Thus. the prOduct with the highest average uselutness was assigned the rank ol"t": the product 
w1th the! lowest average usefulness would be ranked "25" where all •terns were asked. tltwo or more inlormalion prOducts were tied lor 2nd. they were both assigned a "2". The ne .. t 
nu;lllf'S: rankmg was then ass•gned a "4:· 

· · · ~veragP. us~lulnessw:~s calculated by assigning I he resoonses on a 1·4 scale from a ''4"1or "essem•al" to a "!"lor "not very uselul". 

Figure 3-1. Usefulness of Selected Information Items: Federally Funded Biomass 
Production and Collection Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how usefulthat·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 Respon.es 

or Information Producl* 

Information Categories: 

Research Information Categ.Q.d.u_; 

The state of the art 

Research in progress 

Costs of installing and operating 
a solar system compared to a 
convent•onal system 

Costs and performance of 
systems 

Slte-S~cilic Information Categories: 
Lo(.al building codes or other 
regulations <~lfP.r.tino siting or 
installation of systems 

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

Marketing Information Categories: 

Marketing stat•sucs and sates 
projections 

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

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

Standards. specificat•ons. or certifi
cation JJroy•cm•~ fur ~lg;iJ)ment 

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

Expected major developments 
during the next 10 years 

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

TaX credits. grants. or other 
economic mcentives 

Information Products: 

Reference Information Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

A list of sources lor· intormation 

A liSt 01 U:H;III11Cal ~~I.H:H I~ 

Lists of local lenders. insurers. 
builders. engineers. installers. 
~r•anufacturers,or distributors 

OescriQtive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

~§..ign Information Products: 

System design handbooks. installation 
handbooks. or reference tat)les 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Coinputer models 'tor sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

6 

6 

23 

6 

23 

NA 

18 

18 

9 

3 

11 

11 

11 

18 

18 

15 

11 

10 

5 

8 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

Essen
tial 
(4) 

3 

NA 

2 

2 

'1 

0 

2 

2 

v • .., 
useful 

(3) 

4 

5 

4 

2 

0 

NA 

3 

3 

2 

3 

2 

5 

0 

3 

4 

2 

2 

Some- Not 
what atall 

useful 
(2) 

2 

3 

2 

NA 

2 

3 

2 

4 

0 

2 

2 

useful 
(1) 

2 

2 

2 

6 

3 

5 

4 

4 

6 

3 

4 

4 

5 

4 

5 

• Each sam pte f,rame of users was quesitoned on mforma11on anolnformatlun J.UUI.IuCt:> in the C..:'lnte ... t ol their ~l)l!cific teel'lnologv. I= or e•ample. btomass sampiP.Ir;~m~$ wPrP 
asked about ~a bibliography of general readmgs on btomass··. ·a calendHr ul uvcurmny l>nJm<ts:> conferences al"'d programs", elc 

• • Rank-Eachtnformatton product was ass•9ned a rank based on average usefulness. Thus. !he product wrth the highest average usefulness was asstgned the rank ot-t": the prortucl 
wrth !he !owes! average uselulness would be ranked "25" where all ttems were asked. II two or more information products were tied for 2nd. they wem Doth ass•gned a "2~ The nc•l 
ruytlt::>t lcU1kttty w.:~:, llocto a;>;o;~,-,,:dll"t;• . 

• · • Average usefulness was calculated by assigning the responses on a 1-4 scale trom a "4' lOr "essenttal 10 a "1 lor no1 very u:>dul". 

Figure 3-2. Usefulness of Selected Information Items: Nonfederally Funded 
Biomass Production and Collection Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of lnlormatinn Rank ~v~rage Uselulneas••• Number of Responses 

or Information Product• 

Inform..!!.!! on .Cat~ggrj!lJi; 

8.~~arch lntormatiQ...r1_c;ategQ.r!.tl.i 

TtH: staw ol lh(~ ill! 

n,•St'iill 11 111 fJ'oi~PI·:-.:.> 

C.Q.~l.~!'l!.Q~~~tion Categories: 

Co~ts ,,, mstallul~l iiiiCJ ()pcratmg .. ~ul.u S\r~h!111l"OIIIP41U~0 IU <.1 

c'"'vt'rtitl)nttl ~ysh.'''' 

CuSI:-. .1ttol pi~rlullll~nt,:~ Ql 

sv~tt>m·. 

Si.t.~-:§~~cifi~__!!!~ormation Ca_tegg~ 
lnr.rtl bwl.itnq c:,uiP~ nt ntlo~•t 

•••u•tl·•t•,un· 'llloH'IIIH) o'tllft~ oll 

1/lSI;tll;\l:tlll ol ~ySklll~ 

Clllll(ti(JIU91C;11 o:J;II,t SLil;ll <.1'3 WllliJ 

Wl:(Jiil•'l. 01 olllhHold ,,, .nul,tl'ltl~ 

M.~.~ti!'!9 l!~~~!!Q!l Categ9.!l~.!; 
M.uh.t:lu•~: si.I!ISiu ~ nnd S.llt·;:) 

IJII)jt-:1"11••11:; 

lrdullll.ili,.:r "'' !r•'\', hr m:ut..c.:i tllld 

~~:11 ;;v-;lo•!ll:, rlll.lil•lr;rq 'J••Hh~lrllf!S 
·Jio ,,h:ctuung ll'lrt:u·,;rr SIIJ'I:•rrl 

Q~!. l{ljQ_I !~_!I~Q~ ~!1..!!:9~!!~~ 
[ol:r• .l!h :::;; rn·,tr•t:l:•.i!•:· illl:i ··:lrt'J 

:rotlil"•r.'.tltr·r•:-. t)!Jt.,!rrflfj ll!l,rlt d· rhrl:->t::£ 

·'' ,y<;t:(•ljo •h!'ol~lf"l .JI Clppl:o ."111111\ 

:il-t/1 lrlo•b .• , ... ,,,,., :tltclll~. "' r Cr!rlr 

\ " ~ ' ·t•!'lt-·]1<1111:-. ''" i:rJ!IIj)l'lf:l•l 

l•r•.t•:,r;;,l!r,d ::;rrc:r.rl ~:rn Ito !I. 

!lo•''l[ ;; .rr:.l h:q.ri <~:·P•"t.b •.d 
:o',"'::-ll•nr .r~·Pir~.allurrs 

(• l'l!t h-d lll<IJCII •1,•-.o!lupmP.niS 

<JUII'Hl :he n.~ ... : il!,•t:.:ar:s 

:::n11:ir !'ln·l~·ru ~"'-'~lrillltS rt·~·::.ur..h 

H•d;r~:lrn.':-. nnd lliOtlht:•IS Oiti:>HJC 

1111-.. llrrtt.Jt: St.tl<··· 

1 d' l.tt··l.lrl'> gtltrll$ o; i!IIH.:I 

t!Culti.IJIH" Ill~'•,,/ I' ·.·o·:-. 

lf!JYffti~Ji_Uti. P•<?i!!!.!il~: 
ft~J~I ~J ''-'!!. l_l,lllU~II(I.!Jifll ..~ '·'·~·~~.!.!1!·. 

A D·blrugr ~Wily Ol •,lt'flt!rHI 1 ~ •: Ill I t 1 t I :i 

A l.:.tl,••i;l.ll tJI t.vo·t~"""r-...:r:c,:e~ i1Jr\'l 

f'1(19!;tlll~ 

A lr::-lul sr,>tur:~s ltu rrrl•llll!liUvn 

A II.-> I ol IE:<.:Irnu·<ll t:}IPt:tt:; 

lt'.ib o_;l lo.n:al ;.:•nt1c.:r._, 111$111\.!1~. 

rniii!W/'S i:nwt,Ha~ rlh~l;uti~r~ 

rr•Ctfltofot<.:lurf:lf,,(ll Ci:'.Hirbtrlt."HS 

Desc;:riptiv_~ JniQ~~~I_iQf! PrQc;t~,!~l!!: 

1\ ''LII1·techntcal di!S\:t•pttnn !)! huw 

" rcutrcrtlar ;:)ySit:ur ""-'~rk;, 

A lt.:(..lllltt".al c11;!~t;rrt.Jl•C.Ul c.•l huw 

!'.'''".'''';" .. •,•o\•,•ro! '.'.'~.·r~.~ 

Sy..;.rpm rirHOtiinrc; •.H <if'lh~m;;l!•t:~ 

Q~~ign .!ui9!!!!£1tion Products: 

System ~1esign ltandbook~. in~tollotron 
handbooks. or reference tables 
Manual melhuds for stzrng and pre· 
dr~lr-ng the engtneering performance 
or lite cycle costs ol systems 

t:ornpui.;:r models lor siztny and pre
dicting t11c engrneerin9 performance 
or hie cycle costs of systems 

3 

3 

y 

l!l 

15 

23 

NA 

17 

15 

12 

6 

18 

77. 

12 

18 

fi 

18 

~3 

6 
y 

9 

J 

4 

1.0 1.5 2.0 2.5 

: 

30 3.5 4.0 

~ 

' . : 

Euen-
Ual 
(4) 

0 

3 

2 

0 

n 

0 

NA 

0 

0 

1• 

z 
0 

0 

0 

0 

0 

0 

2 
2 

Some-
Very what 

uutlul useful 
(3) (2) 

6 3 

3 

6 

4 

4 4 

2 4 

NA NA 

3 5 

4 4 

3 

4 

6 

4 

5 

4 

1 

~ 3 

4 

4 

6 4 

!> 

4 4 

4 
5 

• Each sample frame of users was questioned on •nlormallon and information products in the context ol theu specific technology. For e .. ample. bromass sample frames were 
as~ed about-a brbhography ol general reallrngs on biomass··. ··a calendar ot upcommg b•omass conlerencesend programs ... etc. 

No I 
at all 

use lui 
(I) 

0 

0 

0 

3 

2 

4 

NA. 

2 

2 

4 

3 

4 

0 

0 

1 

2 

•• Rank-Em:hinlormation product was assigned a rank based on average uselulness. Thus. the product with the highest average uselulness was assigned the rank ol"t'": the proauct 
wo:h the lowest average usefulness would be ranked "25" where au rtems were asked. II two or more rnlormalion products were lied lor 2nd.they were both ass•gned a ~2". The ne .. t 
•:oghest rank1ng wns then ass•gned a "4:· 

· •• Average uselutness w<rs calculated by assignrng the responses on a t-4 scale lrom a "4~ lor ··essential-to a "1- lor "not very uselul"'. 

Figure 3-3. Usefulness of Selected Information ltema: Federally Funded Biomass 
Conversion Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you, Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number ot Responses 

or Information Producl" Some· Not 
Esaen· Very what at all 

tlal useful uaelul uaelul 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 14) 131 121 (I) 

Information Categories: 

Research Information Categories: 

The state of the art 4 3 3 

Research in progress 4 3 

~ost ~ntormallon Categories: 

Costs of installing and operating ' a solar system com pored to J u conventional system 
' Costs and performance of '. 

systems 4 

Site-§p~~lfic Information C8tegor~E!'s_: 
Local building'codes or other -regulations affecling siting or 24 0 
installation of systems 

Climatological data such as wind. 22 
weather. or amount of sunshine ~ 0 5 

I 

Marketing lntormAtit)n Cnlngnrics: 

Marketing statistics and sales 
'projections 16 0 4 4 

lnlormation on how to market and 
sell systems including guidelines NA NA NA NA NA 
on obtaining linancial supporl 

Other Information Categories: 
Educational institutions and .other 
organizations oliering related courses 

22 ~ on system design or application 0 0 5 4 
Standard&. specifications. or certifi-
cation programs for equipment 16 4 3 

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

13 2 system applications 3 

Expected major developments 
9 0 3 during the next 10 years 

Solar system programs. research. 
industries. and markets outside 19 0 4 
the United States 

Tax credits. grants. or other 9 : 3 4 economic incentives 

Information Products: 

Referenct!' lnlounatlon Products: 

A bibliography ol general readings 19 ·o 3. 
A calendar of conferences and 

programs 11 5 1 

A list of sources for information 13 0 4 2 

A 11st ol techmcat experts 4 < I 4 4 0 
Lists of local lenders. Insurers. I 

builders. engineers. installers. 
manufacturers, or distributors 18 0 4 3 

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

a particular system works 13 0 8 0 
A technical description of how 

a particular system works 4 6 0 2 

System d1agrams or schematics 
0 4 0 

~.!,lgn lnlorma_tlon Products: 

3y~tcnl dc~i~11·, hEh',dbo)0~3. in3tcllotiot'l 
handbooks. or reference tables 11 3 3 2 
Manual methods lor sizing and pre-

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

Computer models for sizing and pre-
dieting the engin~~:ri11g ~:.n:~ri!Jimanee 19 : : 0 
or life cycJe costs of systems ; 

· Each sample flame of users was Ques11oned on mtorr12ation and information prOducts 1n the context ol their specific technology. For example. biomass sam pte frames were 
asked about"a b1bl1ography of general reaamgs on biomass", "'a catenCiar ot upcom•ng b1omass conlerences ana programs ... etc. 

•• Rank·- Eacninformat•on prOduct wasass•gned a rank baseCI on average uselutness. Thus. tne producl w11h the h•ghest average usefulness was assigned the rank ot"t"; the profluct 
w1tn ltle lowest averaQe usetulne" ¥would be ranked "25" wl'\ere all items were 115keCI. II two or more information produCt& were lied for 2nd.they wer(l botn assignl!CI a "2". The ne~l 
h1gn(>s: rank•ng was then ass1gned a -4:· 

••• Average usefulness was calculated by assigning the responses on a.l-4 scale I rom a "4" lor "essentil!t: to a "1"1or ""not very usefur·. 

Figure 3-4. Usefulness of Selected Information Items: Nonfederally Fun~ed 
Biomass Conversion Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TyiJ~ ullnlurmetliun Rank AverEt!Jif" ti<J~E"fuloess••• Number of Responses 
or Information Product• 

lnformatlQ!l.~ategQ.rJJl~; 

' 
Research Information Categpries: 

Ttrt! str~te ot 111~ art 

At!:>O:nch rn pr11gress 

Gost .!.r!~t~~lion Categories: 

Co~ts u! mstallrn~J Mild llpt•fatmg 
n soltj( system compared to d 

r·rurvPrJiumal ~VS!t:J11 

CIJSis ;uul pcrformarrce ul 
,\ ~·:\(('111:1 

Sitt:'-S~t:"cilic Information Categoric~: 
-l.~~1.~r-dduJ~I codes or other--

t\'Qulntrons ;rlfectlllg si11ng or 
rn:.;t:rlliiii(Hl nf SySI•"IllS 

CllntC:IIOifi!J•t:ctl rt.;ta sucll ets wrnd. 
Wt:!i:llht.:'r. VI tUih,HHII (.·I SunSI1mC 

M~r~etingJ!!.!Q.!.~ation_~ateg2!~~ 
M~lll-.Pbll~ !->t.t!l:-.tu:~ and s~1tes 
:il\!jl!t.IIIJilS 

h.IVIUIHIIIlll Vr'l llllW 10 IIHIIIH;l ,H\tl 

'5C'11 ~:.y::.h:H•S llll:hH.iln~~ Hu••lt;hnes 
1111 ~lh(('l,'t!I1\Jfln1!!11.1fll ~IJjiiJOII 

Q~Jnlwrni!li.!l.rts:!l!l~nr!~~: 
Elllr\a:t••!r."d r!lSirtut:uns ancj ~11he1 
:utp:Jl'/at•· .:1~ ofler•rHJ reti-ilt:•d coul'ses 
c,n sy·.tt·•n d ... ·~:;·~·Fl r)r :•rpllcauon 

Slrll:tiOIIIh. ';)Jit.'l'tlot:aii•Hl~. l'lr r:(~r:tfi· 

catll•il 1-JI'•~I'•i'n::; let t:qtup!tltmt 

lnstii,:!IIHI,,, !->lh:.:tl t.'P\'I!Uil· 

Ill~ 'II t. ,i ;uul lt:~.d .-.Z.,JwCb t11 
systc•n <.tpplu,;atruttS 

E;w.Jle.,;tt..•C1 lll!ttflr • . .h:vuloiJ•nerrb 
UtH'lllfJ Ute Jlt) .. t I 0 y~ars 

3,_.,,,: ~yslo'•m ~'' 09• t1n1~ •t':.:,tHIICil 
JncJLiSit i~!S illld m;uk.·.~IS O•ri~Jde 

tht· lln•!t~d Slalf:s 

'I a ... c•~d•ts. grants. lll utili:• 
econom•c lllt.t:Jih\1·:~ 

ltlh.Jr~!Uili_Q,I_! !:'!..9.@~1~ 

Relerenc~. !!ll~.!'.!!'!!B.., P-~du~!!!:. 

A bibltography ·>I ~l.':n.;-:o·1.1 !•.•,;dHI!'J'• 

A Cetlcnd:u vi •.:onlt:rl•nc~s rmd 
prc.gJtllll!:-

A li~l 01 SOllfC(!S lor inlulll\.~l•U!l 

A list ol techniCal c;w.u•·r ts 

L•sls ot lul:alll!lhii!IS. m!,lller'S. 
btutde• s. t:r'l911ltJ~t's. 11\St<illcrs. 
rnnn •• tac:lurPr~, .,, dl5tnbuto• s 

Oescr!P.lli..~ J!!!..Oimation P-f.~_!tucl!_: 
A P{)ll·!ndi!HGCII liCSCiiphon of hoW 

<• pa1 t1c..ular system works 

A techn•c:nl 6~~i:r.pt•on ol how 
a pa•t:l:ul;u ~vst~m works· 

System dlt+IJiiHllS 01 SCI1~rnallCS 

Qf.~.i9!:!J'l!.Q.tmation.~ 

.System do:srgn ha"cU:u:u)kS. in~t~ll~tion 
handbooks. or reterence tables 

. Manual methods lor siz•ng and pre
d•Gting tho eng!n9~' •n9 p~rlnrm:tnr.P. 
or tile <.:ycle costs of systems 

Compute• moc.Jets fo• s•zing and pre-
oict•ng the eng•n~enng performance 
or life cycle costs 1.">f systems 

3 

21 

16 

-23 

NA 

16 

19 

j 

23 

20 

10 

12 

2 

18 

21 

6 

12 

12 

11 

15 

Some- Not 
Essen· Very what at all 

1\al useful useful useful 
1.0 1.5 2.0 2.5 30 3.5 4.0 (4) (3) (2) (1) 

' 

4 y ~ u 

2 11 4 

I 

5 
I 

3 8 2 

6 

0 7 6 

6 6 5 

0 4 7 7 

NA NA NA NA 

0 5 11 2 

0 6 5 

3 6 8 

10 3 

0 3 9 6 

6 
.. ~-

' ! 

2 6 9 

2 8 

2· 13 2 

~ q fi 
! 

6 5 6 

0 6 5 

2 9 7 0 

0 8 8 2 

3 

2 6 

i j_ 2 7 4 

• Each sample tramP or users was questioned on.•nlormation and inlormation prOducts m the context ol the•r specrhc technology. For example.oiomass sample rrames were 
asked dbOut·a brbhography of general readmgs on biomass". "a calendar or upcommg b•omass conferences and programs .. , etc. 

•• Ran~ -E;u::nmlo1mahon product was assigned a rank based on average usefulness. Thus: the producl wllh the highestave1age uselulness was ass1gned the 1ank of"l": !he produCI 
.,.,,,n u,"•Jowestaverage usefulness would be ranked "25" where all rtems were asked. II two or more Information prodUC:IS were lied tor 2nd. they were both assrgne<J a "2-. The neal 
ho;mt·~• rank•ng was then assogned a ··4~ 

• A·.e111ge usefulness was calculaled by ass,gn.ng the responses on a 1-4 scale trom a "4" tor "essenl•al-to a "1-for "not very useful" 

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 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 ol Responses 
Some· 

or Information Product" Essen• .. ,., whal 
Ual useful useful 

1.0 1.5 2.0 2.5 30 3.5 4.0 (41 (31 (21 

Information Categories: 

Research Information Categ~ 

The state of the art 5 3 4 

Research in progress 9 4 

~ost Information Categories: 

Costs of i~stallilig and operating 
a solar system compared to a 9 4 
conventional system 

Costs and performance of 6 4 
systems 

Sile-S~eciflc Information Categories: 

Local bwldtng codes or uU•~• 24 ~ r 2 2 regulations affecting siting or 
installation of systems 

Climatological data such as wind. 16 3 2 
wealher. or amount of sunshine 

Marketing Information Categ~ 
Marketing statisttcs and sales 

20 4 4 projections 

Information on how io market and 
sell systems including guidelines NA NA NA NA 
on obtaming lmancial support 

Other Information Categories: 
Educational institutions and other 
orga.nizations offering related cou.rses 

23 on system design or application 

Standards. specihcations. or certifi-
19 2 2 6 cation programs tor equipment 

lnslitutional. social. environ-
mental. and legal aspects of 12 2 6 
system applications 

Expected major developments 
6 8 5 during the next 10 years 

Sol<'\r systP.m programs, research. 
17 4 fi industries. and markets outside 

the United States 

Tax credits. grants. or other 
economic incentives 

11 : 3 4 6 

Information Products: 

EkJ..e.Le.n~.~.l'"!fQr.r:nation Products: 
17 4 6 A bibliography of gen·eral readings 

A calendar of conferences and 14 4 8 programs 

A list of sources for 1nformation 6 2 8 5 

A ItS I of techn1cal expE:!i IS 4 2 9 5 
Lists of local lenders. tnsurers. 

20 2 5 builders. engineers. installers. 
manufacturers, or dlstribututs 

DescriP-tive Information Products: 
A nOn-technical description of how 

14 2 12 a particular system works 

A technicai description ot how 8 2 9 a parhcular system works 

System d1agrams or schematics 8 9 4 

Qg.!Jgn Information Products: 

SYstem design handbooks. installation 
handbooks, or reference tables 13 2 5 4 
Manual methods for sizing and pre-

dieting the engineering performance 8 2 7 or life cycle costs of systems 
Computer models for sizing and pre-

22 4 3 dieting the en~ineering performance 
or life cycle costs of systems i ' ' 

• F.ilr.h AAMPie 1rar11e Ql users was questioned on onlor~ahon ana intormmlon pruUuct:> ol\ !he eonte;.:t of tl\eir ~j)t-Gitic technology. I' or example. b•oma,~ CU!mfiiP. tramP.~ wP.re 
askeU about"a bobliography of generalreadongs oro boomass". "a calendar ul upt;um•••y Lnunod:.:. conferences and programs". e1c. 

No! 
alall 

useful 
(11 

3 

2·. 

3 

13 

8 

9 

NA 

9 

8 

3 

5 

5 

3 

9 

3 

6 

4 

4 

10 

• • Rani.-Eat.nonto•mahon product was assogned • rank based on average usefulness. Thus. the produCI with lhe highesl average usefulness was aSSIQ.,ed the rank 01"1": the product 
""''" tne lowest average usefulness would be ranked "25" wnere all otems were asked II two or more information products were tied lor 2nd.lhey were botn assigned a .. 2 .. The ne .. l 
t'n~n~~~ ran11.mg wa:, thl!ll a:>3•v•n:d e "": 

'' · A\erage usefulness was calculated by dss•gning lhe responses on. a 1·4_ scale !rom !1_:_4~ IOr"~ssenllal·lo a ,-lor "nut vtl'oy uXIul" 

Figure 3-6. . Usefulness of Selected lnfor"'atlon Items: T,otal Nonfeder•lly Funded 
Blom•N ReH•rchers · 
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Question #8. I will read a list of potential information or information products on solar systems. Fo.r 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 or Information Rank Average Usefulness••• Number of Responses 

or Information Product• Some-
Eason· .. ,., whet 

llal uaelul useful 
1.0 1.5 2.0 2.5 3.5 4.0 (4) (3) (2) 

lnfor!!'lalion_ ~.ategories; 

Aesearct!..!_nfor!f'alion Caleg2!!!!!; 

The state of ll•e <trt 3 4 3 

Ht!si::arr.IJ .n pu'lqrP.S~ 2 4 9 2 

~9!!Unformation Categories; 

CtlSIS of rnstnttrn9 anJ ope•nttng 
I 

( :· 
n solar system compared 10 i:l 8 3 6 4 conventional system 

Costs aud performance of 
:,v:,tt:rll:, 

Q fi 2 

~.!!~S~cltl~ tnformi'tlon C:atP.g~ 

LULdr uurh..irll~ LUdC.!\ VI vi fit~ I 
~~~gulnflons allecllny Stln\Q Or 
•nslalltthOn 01 ~ySI~"'~ 

23 4 

Ct•rnrttoto~pcal data suc11 as wtnd. 11 4 3 4 
WI~Ctlher Ul illll(HIIlt C.ll sunsh•ne 

~rketing ..!nJ.Q!mallon ~l!!!!gQ.ries: 

M<••"-t!tu•q :.tat1:-.!1C.:S an11 sah.·~ ·23 6 prowctH>u::. 
' lrlfUiflldlnlll Ull h<~W IO ma•k.Ci ,!nd ' 

sell sysh:ms 111Cit1dn•Y Q111dchnes 
llA IIA NA NA 

l>li uot.ltnt•l!lllno:•ctot ~.11ppo11 

Q~.fn.!Q!mDiion Ciltcg~~~ 
Ec1t•Ca!••H•a• !IISllltJt•uns ancl oth_er 
Orl"/illlr:ta!H)r•o; 0llenng rP.I:~tc•lr.ourse::; 16 8 
•1:• ~vstem t1t!•:t~Jn 01 application 

~·l<llldilr\1::. :,p~·•.:tln:Ctlu 1•1:. :u Ct:•"lllt· 
t...t!HJ/1 j•HI91<1111S f,JI i't.ttup•nem 22 3 5 

lll:,ltl<lill•llitl. <:'Ot:i:tl. !:th!t!JI\ 
nl~·rll.ti ,.,,<, t.":uat c1s1 .r;-.-:t:- ''' 6 3 6 6 
s-,·:-.lt!m ci~pltc.;atuJns 

E.•[u:clt•tl mt~i1.11 ,,, ..... t:topmP.nts 
,, 

dtt~lll~f n··~ "'·'"' 10 Vt!ittS 
4 3 9 3 

S•ola• ...,., ... t.•:n jlt(t!l'<IO\:i n~..,;·,-tiCtl 

tndtl~ltll.!~. o~nd markr;:ls (HtiStdf.! 21 6 
lht• lltllll!'•l Sl:tiP.~. 

Tct)( C.:tt:!di!S. grctlll:-i '" nllh!l 14 : 3 3 4 t!l:OIIOIIHt: lltl..••lllt\•••:, : 

l.!l.l.Qr.mAtiQO .. P.rQd~.!<J& 
Relerenc;:e Information .P.ro~.H~~ 

A btt">it•J~Ii.Hlhy •.II QP.n•:rttl ll!a~iifo()::. 10 2 6 5 
A t:Cth:ndill ul t.c:ttlo!I"Cill.'(:.'io <.Ill• I 12 2 4 
j),-Q91"iiiTI~ 

A I•SI nl StllliCt:S lOr lll!PIIllalh•'l 3 11 2 

A ••sl 01 tt!chntc.:al e•J"h'·rt:.; 4 3 9 3 
LI::IS 1)1 tt..h;ai li:r!di:H~ •nsrnt·r~. 

16 hutlllers cn9•ne~·:rs. mstallc:•rs. 3 
t"lt.uurf,~.hu•·• ~.,·,, •l•::lo•b~thH:, 

pescrJP..IJ~~-1_-:!formation P.!9.~ucts: 

A /'.t\ll.tl.'t'IUlii!HII.I~S.l:lljJIHI!l 01 IIUW 
15 5 5 a p~ti!Cldet• system work.s 

A t•~~hnt~:at nu::>CtttJltUtt ul how 
8 3 6 4 a ~a•lu uiat sy:-;;e11• ww k.s 

Syslt:tq dt<tfftams tJt sch(;nHtl•cs 13 3 

Q~~ign__lnlorma!!g_n_~!Qducls: 

System oes1gn handbooks. installation 
hanctbooks. or reterence tableS 16 5 4 
Mam1al m1.1thoUs tor 517.tng ~nrt pre-

d1cting the engmeering performance 
16 4 6 or tile cycle costs of systems 

C:omrt.•IP.r mnt:t~--~~ lnr c;t"tino ~nrl prP-

! 
I 

drcting the eng1neering performance 16 : 4 
or life cycle costs ol systems : 

• E.tcn.~mpt(' !tame ol users was questioned on mformat1on and information products in thecomed oltheir specilic technology. For example, btomass sample frames were 
asked abo•Jt"a b•bt•ography of general read•ngs en btomass-. "a calendar ot upcomcng b•omass conferences and programs ... etc. 

Not 
at all 

useful 
(1) 

2 

2 

4 

4 

9 

6 

8 

IIA 

8 

2 

4 
4 

2 

9 

6 

4 

6 

6 

7 

• • Rank·-E:h.l'l•nlo•matoon product was ass•gned a rank based on average usefulness. Thus. the product with the highest average uselulness was assigned. the rank ot"1": the product 
·""''"'the lowest avc•aqe usefulness wou!Cl be ranked -25"" wl'lere all •tems were asked H tWo or more information products were tied for 2nd,they were bolh ass•gned a ""2". The ne~tt 
1 11\ll'lr~! ran kong was then ass•gned a ··4:· 

· ·' 11\'N<i.,<> ~~~"'''''"":'IS \\oil~ catr:uttlled by ass•gning the responses on a 1-4 scale !rom a ""4"1or ··essenhal'"to a "1'"1or "not very uselul". 

Figure 3-7.· Usefulness of Selected Information Items: Total Biomass Production 
and Collection Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information I(VOUid 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 Respontes 
Some· Not 

or Information Product• Eaun- Vert ..... at all 
tlal useful useful useful 

Information Categories: 

Research Information Categories: 

The slate of the art 

Research in progress 

~ost Information Categories: 

Costs of ins1alling and operating 
a solar system compared to a 
conventional system 

Costs and performance of 
systems 

Slte-S~clflc Information Categories: 

Local b\lilc;ling codes or other 
regulations affecting siting or 
installation 01 systems 

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

Marketing Information Categories: 
Marketing statistiCs and sales 
projections · · 

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

Other Information Categories: 
Educational institutions an·d other 
organizations offering related courses 
on system _design or application 

Standards. specilicattons. or cenifi-
r.rliion programs for eoviam~nt 

Institutional. social. env.ron-
mental: and legal aspects of 
system applications 

Expected major developments 
during the next 10 years 

Solar system programs. research. 
industries. and market~ out~ide 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reference Information· Products: 

A btbllograPny of Qenerat readi~gs 
A cale~dar of conferen_ces cind 
programs 

A list of sources for information 

A lt~t ot lr.nhntr.nt cxoerts 
Lists of local lenders. insurers. 

builders. engineers. installers .. 
manufacturers, or distributors 

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

a particular syste[Tl ~arks 

A technical descriptiqn at how 
a particular system works 

System diagrams or schematics 

P~J!.Ign Information Products: 

System design handbooks. installation 
hanr.lbnnk~. nr n~fer~nr.P. tahiP.S 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

2 

5 

2 

24 

20 

20 

NA 

23 

16 

12 

8 

20 

13 

·15 

13 

10 

5 

18 

18 

5 

8 

11 

2 

17 

1.0 

·' 

·' 

1.5 2.0 2.5 3.0 3.5 4.0 

'· 

: 

i 

141 131 (2) 

9 6 

11 6 

5 6 8 

5 6 6 

0 4 5 

0 

0 6 5 

NA NA NA 

0 3 10 

8 

8 

2 9 

0 ·4 9 

2 4 8 

4 10 

5 9 

10 

2 9 

0 5 8 

0 3 12 

12 4 

a. 10 9 

2 

9 6 

2 4 6 

• F:ar,h <u~mph~ lrame ol users wasavcstioned on information and inlormation products in the conte .. t ot theu specilic technology. For e•ampte. biomass sample frames were 
M~P.d abnut "a bibliograohy ot qene•al reildings on biomass H. "a calendar ol upcoming b•omass conferences and programs", etc. . 

(1) 

0 

2 

10 

8 

NA 

6 

5 

4 

3 

6 

5 

4 

4 

3 

6 

4 

2 

0 

• • Rank-Each information product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ol"t": the product 
w1th !he lowest average usefulness would be ranked "25" where all items were asked II two or more .nlormation products were !led lor 2nd. they wcr~ both ass•gneo a "2H. The ne,t 
111ghcs1 rankong was then ass•gned a "4:· 

• · • Average us~IL•Ines!1o wac; t:S~Ir:utatP.d hy a!;signing 1he responses on a 1-4 scale hom a Hd"lor "essenlial" to a "i"lor "riOt very useh..il • 

Fig~re 3-8. Usefulness of Selected Information Items: Total Biomass Conversion 
Researchers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful th<tt information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

TR-748 

Type of Information Rank Average Usefulness••• Number of Responses 

or Information Product• Some- Nul 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

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

Costs and performance of 
.!IV-'IC1113 

Slte·SIJ~~:..:ifi~.: lnluttnl!lllon Categoi'les: 

Lv\.:ul Vu•loJiny '-'.Jd~.t vr uu,,_·, 
regulations aflectmg siting or 
1nsranauon or sysrems 

Climatological data such as wind. 
weather. or amount ot sunsh1ne 

Marketing Information Categories: 

Marketing statistics and sales 
prorections ' 

lntormatH)n on how to market and 
sell systems including guidelines 
uu ulJwininy fin;ml.aul ~UJJJJUrl 

Other Information Categories; 
Educational institutions and other 
organizations offering related courses 
on system design or applic~tion 

Standards. speciflcat•ons. or certifi
catton programs for equipment 

tnstih.Hional. social. environ
mental. and legal aspects of 
system applications 

Expected major developments 
·during the next 10 years 

Solar system programs. research. 
industries. and markets outside 
the Unitod Ctatoe 

Tax credits. grants. or other 
economic incentives 

Reference Information Produets: 

A biblioqraphy ot qeneral readings 

A calendar of conferences and 
programs 

A list of sources for information 

A hst of techntcal experts 

List:s Of IOCdl lenders. insurers. 
bpiiQer~. engineers. installers. 
monufncturCr:;,or dbtrlbutorz 

Descriptive Information Products: 
A non-technical description or how 

a particular system works 

A technical description ot how 
a particular system works 

System diagrams or schematics 

~.!.lgn InformatiOn Products: 

System destgn handbooks. installation 
handbooks. or feference tables 
Mant•~l m~thnrl!'-> fnr t-;izing and pre-

dicting the engineering performance 
. or life cycle costs of systems 
C':nmrmtP.r mnrlels lnr sizing ;tnf1 nrP.

dicting the engineering· performance 
or life cycle costs of systems 

2 

5 

24 

16 

23 

NA 

21 

19 

9 

22 

15 

12 

14 

3 

3 

19 

18 

8 

11 

12 

10 

17 

1.0 1.5 ~ 2.0 

., 
'• 

2.5 3.0 

: 

. 

3.5 

: 

4.0 

I 
I, 
I 

1 

Eu.en
llal 
(4) 

5 

8 

11 

4 

NA. 

2 

5 

5 

3 

3 

4 

5 

3 

4 

3 

4 

3 

.. , 
useful 

(3) 

16 

20 

12 

R 

7 

8 

8 

NA 

6 

8 

11 

18 

7 

10 

9 

21 

18 

8 

8 

18 

17 

12 

13 

9 

what 

useful 
(2) 

9 

8 

12 

l1 

9 

11 

11 

NA 

18 

13 

14 

8 

15 

12 

15 

16 

7 

10 

10 

17 

8 

12 

11 

12 

10 

• Eacn sample Ira me ol users was Questioned on information and information products in the context of their specific technology. For example. biomass sample lrames were 
aske<l aboul ··a bibliography ol general read1ngs on biomass"". "'a calendar of upcom1ng biomass conferences and programs ... etc. 

•1•11 
useful 

(1) 

3 

3 

4 

fi 

19 

13 

16 

NA 

11 

13 

6 

13 

12 

8 

8 

4 

3 

15 

10 

6 

6 

10 

14 

· • Rank-Eachmlormation product was ass•gned a rank based on average usefulness. Thus, !he product with the highest average usefulness was assigned the rank ol"'1"': !he product 
w1th !he lowest averaQe usefulness would be ranked "'25"' where all items were asked. lltwoor more information PrOducts were tied lor 2nd. they were both assigned a H2··. The next 
n•ghr>!>l ran~1ng was then assigned a "4~ 

•• · Average usefulness was calculated by assigning the responses on a 1~ scale I rom a M4"'1or "essentiatM to a M1."1or "'not very Usetur·. 

Figure 3-9. Usefulness of Selected Information Items: Total Biomass Researchers 
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Question #8. I will read a list of potential information or information pr!)ducts 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 Usef~lnesa••• Number of ResponMt 

or Information Product• 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

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

Costs and performance at 
sy::;lt;oms 

~~eclfic lnf_owatlon Cate9!!!!!!.; 
Local building codes or other 
regulations affecting siting or 
installation of systems 

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

Marketing Information CHtP.gnrles: 
Marketing statistiCS and sates 
projections 

lnlormatuJn on how to market and 
sell systems •ncluding gu•delines 

. on obtain.ng l•nancial supporl 

Other Information Categories: 
El1ucalional inslltutions.and other 
organizations offering related courses 
on syslem design or application 

St:tndards. specificaf.ons. or certifi
cation programs for equipment 

Institutional. social. env~ron
nu:mlcit. and legal aspects of 
system appllcalions 

Expected ma1or developments 
during the next 10 years 

Sol at system programs. rt=St;"aH.:h. 
industries. and markets outside 
111e United ·States 

Tall. credits. grants. or other 
economic incentives 

Information Products: 
Reference Information Products: 

. A bibliography or general readings 

A calendar of conferencc:3 and 
programs 

A list of sources for information 

A list of tecnmcal expens 

Lists of local lenders. msurers. 
bldlders. eng•neers. installers. 
manufacturers, or dist1 ibutors 

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

a particular system works 

A techn1cal description ol how 
a parllcular syslem works 

· Syste111 d1agrarns 01 schemalics 

Q_e~lgn lntor!f1&tlon Products: 

C;•otom doc•gn handbook&, inEtillation 
handbooks. or reference tables 
Manual methods for sizing and pre-

dieting the engineering performance 
or life cycle costs of systems 

Computer models lor sizing and pre-
dieting the engineering performance 
or life cycle costs of systems 
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•• R:~nk-Eachrnlormation product was assigned a rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ol"l": the prO<tuct 
wrlh lhP.Inwest averaoe uselulness would be ranked "25" wflere all1tems wen'! RskP.rl II two or more information pr~ucts were tied tor 2nf3. thev were bolh anrqne~;~ a "2". The M~l 
urghCO;I ranking wo~ then 033igncd o "<1:· 

• •• Average usefulness wa~ calculated by assigning ll'le responses On a t-4 scale !rom a "4" lor "essential" to a .. , .. lor "not very useful". 

Figure 3-10. Usefulness of Selected Information Items: All Researchers 
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Table 3-5. SUMMARY: "RANKS OF TOP-RATED IMFDRMA'ftOH D'BMS: BIOMASS RBSBARCBBBS A.RD ALL RBSBARCBBRSa 

Biomass Researcher Grot:-p 

Information Dt.em Jed. . Nonfed Fed • Nanfed. Total Total Total 
Fqnded Funded Funded Fmded Total Conver- Fed. Nonfed. Total 

?&C P&C COR\'er- Conver- P&C sion Funcl:ld Funded· Biomass 
sian sion 

The State of the t\rt 5 4 3 2 5 

Research in Progress 5 1 s '1 2 5 3 2 

Systems Installation/ 

-~ 
Operation Costs 11 6 s 8 '1 5 

Systems Cost/Performance 8 6 5I 6 2 '1 5 

Institutional, Social, 
Environmental, or 
Legal Aspects 5 9 12 13 6 12 '1 12 9 

Expected Developments 2 3 6 9 4 8 3 6 '1 

Information Sources 2 1 13 1 . 10 2 6 3 

Technical Experts 2 3 6 4 4 5 3 4 3 

Technicill Descriptions 
of Systems 5 11 6 4 8 .5 6 8 8 

Manual Analytical Tools 
for Systems Design 20 15 3 3 16 2 11 8 10 

alnclud~s all of those items ranked 1st through ~·th by any Biomass Researcher group or combination of groups or bi t\ll Researchers. 

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

• Local building codes or other regulations; 

• Marketing statistics and sales projections; and 

• Standards, specifications, or certification programs. 

Building codes, regulations, and standards are often not particularly 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 (2896) Biomass Resear_chers 
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 Bioma33 Researchers and All RCBcnrchers, 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 ACQUISmON 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 ask~d if tn~y 
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 Research~rs were: 

• An organizational library or a local library; 

• Workshops, conferences, or training sessions; 

• The Bio-Energy Council; 

• 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 ~cience 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 
Council. 

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 INFORMA'I10N: BIOMASS RI!SEARCHKRS 

Biomass Researcher Group 

Fed. Nonfed. Fed. Nonfed. Total Total Total 
Information Sources Funded Funded Funded Funded Total Conver- Fed. Nonfed. Total· All 

P&C P&C Conver- Conver- P&C sion Funded Funded Biomass Researchers 
sion sion 

Percenta Percent Percent Percent Percent Percent Percent Percent Percent Percent 

Private Solar-Involved Organizations 
Pri·,.ate solar energy or environmental 

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

.25 (including publications:• 44 20 0 . 35 ll 22 22 22 48 
·Solar Energy Industries Association (SEIA) 

(including publications:• 0 22 20 0 12 ll ll ll ll. 33 
~ Contacts With Professionals - Solar installer, builder, :iesigner, 

or· manufacturer 50 56 60 22 53 4~ 56 39 47 65 
W<>rkShops, 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. . 94 76 86 84 

A commercial data base 25 33 60 0 29 32 44 17 31 38 
Smithsonian Science Information 

E..11:change 38 22 30 0 29 16 33 ll 22 17 
A Federal Library or Information . 

Center 63 67 70 33 65 53 67 50 58 54 
Goiremment Printing Office (GPO) 63 56 70 78 59 74 67 67 67 74 
National Technical lnf<>:mation 

Service (NTIS) 38 56 70 67 47 68 56 61 58 64 
T~hnical Information Center (TIC) 50 33 20 ll 41 16 33 22 28 40 

aPereent is the percentage. of respondents who used the source to obtain .!!!l solar information in the past few years. 

bn( )" 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 rewer than nine respondnets asked. 
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TaJtle H. SOURCBS USED TO OBTAIN SOLAR DIPORMA'nON: BIOMASS RBSEARCHEiiJI (Concl"Jded) 

Biomass Researcher Group 

Fed~ Nonfed. E'ed. Nonfed. Total Tot.al ·Total 
Information Sources Funde:l Funded Fmded Funded Total Conver- Fed. .Nonfed. 'I':> tal All 

P&:C P&:C Co:~ver- Conver- P&:C slon Fun<iJe.j Funded Bic-mass Researchers 
sion sion 

P~rceata Percent Percent Percent Percent Percent Percent Percent Pe:-cent Percent 

Government Solar-lr:volved Organizations 

~ 
Directly fro'!! the U.S. Department of 

'70 63 67 ~ 
Energy 63 56 56 59 56 H 80 

Nationill Solar Heating &: Cooling 
Information Center 13 22 30 0 18 16 22 11 l7 29 

Regional Solar Energy Centers 38 22 30 0 ·29 16 33 11 Z2 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 publicar.ion 25 33 50· 13 29 33 39 24 n 28 
A public utility company 50 55 40 67 53 53 44 61 )3 51 
U.S. Department c·f Agriculture, 

(67)b including Extension and Forestry 88 67 &0 56 76 58 72 6~ 47 
Bio-Energy Council 75 56 ·ao 78 65 79 78 67 '"2 (72) 

8 Percent is the percentage of respondents who l!Sed :::1e sOurce to obtain~ solar information in the past few years. 

1>,,( )" means the question was not aslo:ed of all of the groups in the particular set of r~spondents. For example, "(44)" means Uat 44% c·f those who were asked had used that 
source •. In no case were fewer than nine respor.dents atked. 
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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-Interested 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 "Microbiology." 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, 
FortWle, 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 Acquisition MeUJUChi 

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). 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 

Researcher Groupa 

Fed. Non- Fed. Non-
Organization Funded fed. Funded fed. Total 

P&C Funded Conv. Funded 
P&C Conv. 

American Association for the Advancement 
of Science 1 1 1 3 

American Chemical Society 1 2 1 4 
·American Institute of Aeronautics and 

Astrona.u tics 1 l 
American Institute of Biological Sciences 1 1 
American Institute of Chemical Engineers 1 1 
American Physical Society 2 2 
American Public Works Association 3 3 
American Science Engineering 1 1 
American Society for .Photobiology 1 - 1 
American Society for Microbiology 1 1 2 
American Society of Agricultural Engineers 1 1 2 
American Society of Animal Protection 1 1 
American Society of Biological Chemists 1 1 
American Society of Civil Engineers 1 1 2 
American Society of Heating, 

Refrigerating and Air Conditioning 
Engineers 1 1 

American Society of Mechanical Engineers 1 2 3 
American Society of Plant Physiologists 1 1 
Association for Computing Machinery 1 l 
Bio-Energy CoWicil 1 1 2 
Biophysical Society 1 1 
Ecological Society of America i 1 
International Solar Energy Society 1 1 2 
London Chemical Society 1 1 
National Society of Professional Engineers 1 1 1 3 
New Jersey Computer Institute 1 1 
Ohio Academy of Science 1 1 
Society for Industrial and Applied 

Mechanics 1 1 
Society of American Foresters 1 1 
Solar Research Society (Jackson, MS) 1 1 
Water Pollution Control Federation 1 1 2 

None ("No," or "don't know") I 4 3 5 13 

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

Publication 

Aero Sun Times 
Agricultural Engineering 
Applied and Environmental. Microbiology 
Area Development Magazine 
Army programs publications 
Australian Journal of Plant Physiology 
Bio-Energy Directory 
Biological solar energy conservation 

publications 
Biomass Digest 
Biomass Ener Institute Newsletter 

Bio-J oule Newsletter 
Biotechnology and Bioengineering 
Biotechnolo and Bioen ·neerin S osia 

<1 of 12 published specifically on 
biomass conversion) 

Burlington Electric Consulting 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 (including Hiofuels, 
survey June 1978) 

Energy 
Energy Insider 
Energy Users Report 
Environmental Protection Agency reports 
Forest Products Journal 
Fortune 
Gasohol USA 
Georgia Institute of 'l'echnology publications 
Ghosh and Klass journa,l article 
Government reports (unspecified) 
Journal of Energy 
Journal of Environmental Quality 
Journal of Fuel and Heat Technolo (UK) 
"Journal of Watet and Waste" WPCF) 
"Municipal Solid. Waste Journal" 
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Table 3~. PUBLICATIONS READ WHICH INCLUDED INFORMATION ON 
SOLAR ENERGY: BIOMASS RESEARCHERS (Concluded) 

Researcher Groupa 

Fed. Non- Fed. Non-

Publication Funded fed. Funded fed. Total Funded Funded P&C P&C Conv. Conv. 

National Academy of Sciences publications 
(including Biomass2 A Self-ReElacement 
Energy, September 1979) 1 1 

NASA PuiJllculiuu:;:; 1 I 
NHtionHl C:ivir. R.P.ViP.w 1 1 
National Parks and Conservation Ma azine 

Til~ En virum n ~ulHl J uuruu.l 1 1 
National Library Technical Reports 1 1 
NTIS progress reports 1 1 
"National Waste News" magazine 1 1 
Newsweek 1 1 
Parson Engineering Company reports 1 1 
Plant Management and Engineering 1 1 
Plant Physiology 1 1 
Rain 1 1 
Research journal articles 1 1 
Science 1 1 2 
Solar .Energy Intelligence Re12ort · 1 1 
Solid Waste Mana ement 1 1 2 
Status of Alcohol Fuels DOE) l 1 
~~~e_chnical and trade journals 2 .1 1 4 
"Tilth Magf.l.zine" ~ 1 1 
Time 1 1 
Waste Age 1 1 
Wood Energy Institute reports 1 1 

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

Acquisition Method 

Biomass Computer Other Total 
Researchers Terminals COM Microforms 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 FWlded 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 Federally Funded 10 56 3 17 7 39 18 100 
Total N onf ederally 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 sitniliar. Areas of investigation in which Biomass Researchers were 
involved covered (1) a range o,f energy feedstocks: energy crops (forest, farm, and 
aquatic); farm and forest residues; urban wastes; and (2) a range of conversion interests: 
photosynthesis, alcohol fuels, production, incineration, gasification, 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 ener.gy systems, 

• Lists of technical experts in biomass energy, 

• Costs of .installing And operating a biomass energy system compared to a con-
ventional system, and. · 

• 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 Descriptioo 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 [41 (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"! COMPLETION OF INTERVIEWS: BIOMASS MANUFACTURER 
REPRESENTATIVES 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 

- Contact attempted: could not reach candidate 
wlth1n thrP.P. AttP.mpts or before interviowe: 
were completed 

Subtotal 

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

TOTAL 

Sample frame ert;or ratea (Percent) 
Completion rate (Percent) 

ainvalid candidates divjded by TOTAL 
bcompleted interviews divided by Subtotal 

Number of Candidates 

Production & -
C:oll P.P.ti nn Convore:ion 
Equipment Equipment 

6 4 
3 5 
2 2 

0 u 
11 11 

7 2 

18 13. 

39 15 
82 82 

Compariso~. For additional insight into the information needs and the informo.tion 
habits of these representatives of Biomass ManufRcturers, results from this group are 
compared to the results from representatives of All {solar) ManufacturArR, 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 Statm of Respondents 

Role. Five of the 9 Biomass P&C Manufacturers were manufacturing harvesting equip- · 
ment. Other types of equipment mRnufactured by this group includcdt 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 Riomasc:: 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 
inform edness. · 

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 alsq 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 Background 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 REPRESENTATJVHS 

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, etc., 
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.?..?. Types of Inform~tion 

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 products 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 Biomass 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 cate.gories 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. 

Representatives 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; 

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

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

• Institutional, social, environmental, and legal aspects. 

Representatives of Biomass Conv Manufacturel's selected "tax credits, grants" as the· 
most important information category~ The six top-rated information categories/products 
were: 

• Tax credits, grants, or other economic incentives; 

• The state of the art; 

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

Type of lnlormalion Rank Average Usefulness••• Number or Responses 
or Information Product• Som~- Not 

Researct:L.! .. n!Q!..maliQ.n. Caleg~ 

ThE:: ~laW Ul the CHI 

Cu~ts •JI utM<tlhn9 and oper<illll9 
a solar );>VSiern compared IU <:1. 

~onverri•Oil<tl systcn1 

Co~\1.1 ttlld pt.•• lllfllh'tnC€' Of 

~VSII!nlS 

?!~~~l!en~~!l\.!~160 C!!~.9E'..d~~ 
I 1\1"<11 l'\111lrlu•q rflrlou- 1"\1 nlholt 

tt•gr!liilhJilS <llh•CIIIl~J ::>'11119 Or 
•nstallatum of ~-ysl .... ms 

Ct••'l;ltv1.•;4tl;;t 1 IJal,l [oliUII il!i t'Oi•'•'l. 
WI'Uihl'l .. ,JI dtiii)UI'I~ uf ..iou·,,;t·,,ut: 

~Mketing lr:"!ormaliQ!I_~ategQ_!ies: 

t..l!•l-.·•1•11 I • '••lhlll ~ .IIIII ~dll~:,; 

IJI'Jh'l lliJil!'> 

IIIIUIII,.tll:•r• <•lllt.tW \1'1 fll:1rl..t•t tii!CI 

:-;,•11 -.·i~l••;rl:-- uu·hului!J ;::Jilllldiiii:?S 

\'HI oi"lii!••.lt;JIIII;I!H ;;d :;iiiiJjhlll 

Qlher 1.~tQ!!'l~H9:~. Cai~QQ!J!!'!: 
L.t11· ."11.···•·.11 u;s!ltulu>'•S and •:1t1e1 

I <II f<ll \l,'ol~lo on~ I 1f!rH 1:\~! I l'lrl\t"'fll-1 )Ill S~S 

· •I' !'>\'~lo:!l' '.li•::;:~JII .\I ;tJlt•H< rlliCII 

~l.lll·l(l:d') 'jj•t;l.ilof.,l:olli"l:.-, "I t.o·rllfl 

.:.tt"•'' P'•-·~uam<; t.:l• •'l!liiiH:Jt:rtl 

/.l~ltl-::!,:lrtl ...,, Cl:ti ,·n\'111)11 

llo:;lll.li ,-Hid tt:q;d ;!SpeC I~ v! 

~y~!o--:111 oti:IJIILLI.Ih.Jil:i 

E."-J":I.'It.'ll /ll(ij(JI c.h-\.o::loJIIIlt'll!~ 

·ll!llll:,j 1:-t: nc;)l.l Ill VCOI3 

Solotr ~v::>l•'ll' pro9•i-IIIJ::.. •..:s~ ,,,!;11 
1/HIIo:JIII;,•;-. rlrlc.J lll,llk.t.:15 OtJISidC' 

!hi' ~,,,,! .. •1 ~~'alt!" 

fa,.. (;n;:Cltl~ lllrHliS Ill i:thf'r 
··~;·H!IJIIIII; Jl':lt:!l!l\o'!< 

1.n1Q!I!Iat!Q!! f:'rq@_<;:_l!!.; 

f'e!e.!~!!~~ J.o.tSUftl.(jljo,n .P.!~~~!;i~ 

A O•hlto~~:dnhy vt !tt:lleJill r.:alln;g.:-o 

A t:i-tlt•nl1iu ut--c.Jnl\::en("(.'S .twJ 
prun•;•ms 

A llc:..t <JI lt"·d•n•cal ecl)t-11'5 

ltSb ,:;; llll.'dl II.·:H.h!l~ IIISIJII'I~. 

n•••I(!C•~. ~~~~J•n~--:e•~. installers. 
lll.~llllfiKill' (•f!--,•·,, •lt"-lr tbllh.JI~ 

DescriP..H~ ... e ll'!!~rmalion ~!Q.d_~cts: 
A ,-,~_,n·lt..'Ch::.cdl \if':\C!rpltnn of how 

d Pi.ll!tCLJI:11 ">";'item WOII..S 

A h:..;tull\,al llt!Sf.llnllrrn ul hnw 
i-t pet• ltCl•l:u ::;-.,·stem worl..s 

Sy~rcn• dt..tyl dn•s ur sc..:rwrn~wcs 

~!.19" !'l!.C!ml.C!li9..!!.. Products: 

Systerr. design 'handbooks. installat•on 
handbook~. or 1elertmt.:~ tables 
Manual methods lor Sil.IIIQ arid pre-

drcting thf' cngine~nng performance 
or lilt: ..:y .... te 1...u~t::, uf sy~t~n•~ 

CompUier models lo1 s•.::ing and pre
diCting lhe eng~neenng performance 
(l_.- life cycle costs ot systems 

4 

10 

11 

16 

16 
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14 
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16 
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(3) 
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2 

4 

2 

4 

2 
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6 

3 

4 

6 

4 
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3 

whet 
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(2) 

2 

3 

4 

5 

4 

2 

5 

2 

4 

5 
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2 
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3 

• Eactt sample trame ol users was Queshonea on mlormation and inlormation products m ttte context olltleu spectlic technology For example, biomass sample lrames were 
as;..ea aboul"a brbhography ol general readmgs on biomass··. "a calendar of upcomong b•omass conlerences an.dprograms ... etc. 
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• • Ftank·-Eacn ontorma11on prOducl was assrgnea a rank based on average uselulness. Thus. !he prOduct with the highest average uselulness was assigned the rank ol""1": the product 
w1tt1 tne lowest average usefulness would be ranked "25" where au ttems were asked II two or more intormatton prOducts were lied lor 2nd,lhey were both assrgned a ~2". Tne ne:r1 
t1rgnes1 ranktng was ltlen asstgne-CI a "4~ 

.. · Average uselulness was calculated by assign~ng the responses on a 1-4 scale from a "4" lor '"essential" to a "1"1or "no1 very useluiR. 

Figure 4-1. Usefulness of Selected Information Items: Biomass Production and 
Collection Equipment Manufacturer Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each·, please 

tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not ill all useful? 

Rank Average Usefulness••• Number of Responses Type of Information 
or Information Product" Some- Not 

Essen· Very what at all 
Ual uselul uselul uaelul 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research Information Categories: 

The stale of the an 

Research '" proyress 

Costs of tnstallin!-J and operatulg 
a solar systern compa• ed to et 
conventional syslcm 

Costs and performance of 
systems 

Sile-S~ecitic Information Categories: 

Local bu•lding codes or other 
regulcllions aflecllng sitinrJ or 
installat•on of systems 

Cl•matoiOQical data such as wind. 
weathtH. ·ar amount of sunshme 

~Arkeling_lntormalion C.@!ig~ 

Mar"-t!llllY SIBitSIIC5 and SCtlt!S 

prorel:t•ons 

In fur mnlulll on lltJW 10 lliCII"cl ,,nd 
sell :iYSit!rn~ •ncltu1intl fc~u•oei•nes 
Ull UlllaiiiiiiY flllet:H:Idl StqJfH)fl 

Olhe! Information Caleg_Q!_i£_~: 

12 

10 

5 

21 

14 

17 

Educalu-.nnl •nslih•ll0n5 and oltle• 
o•tl<HH7,11Hl!1S olle:mg •el.llr~dc:ourses 24 
olll sysh~•n rles•gn •.>• app111:a1ion 

5~~·!:~~1· :~.~. ~~~;~t~l'! '\~;: •:;.~7;i ~~~1~~·,1 i fi· 3 
lrt:,ll\lllt•.:r:,d. ::,:J•'~oll i:!l1",110to 

nn~rlletl .Jih1 lt:H:tl .l:;pt.:l.:IS (•I 
syslcm etpplrcal•uns 

E)(IJl.'CIL'•.l IOCIJ~lr tlt!vCIUpmCrlt'i 
Uunng t~IC fl\!>.1 10 ye;Hs 

!)oi~H :\'/~1•~111 p!t"•UIHIHS. l':''.>•~<ir('/"1 

uldt•St••t.:~. <tnd n•arlo.els ouls•de 
the Un•lt·d St.lti•"> 

TelA. crt.:d•ts. ~.pcll\15 ~)r vtl•t~l 

eCU!l(.)flloC IIIC 1 !flll\tt;:; 

!n!Q!!!!.!!!!Q~ .P~«:>.duc_h;~ 

fl~.~ . .r~~.lr:!!.9xm.~~ i.Qt~. P.n~2~·f1~.= 
A tullh~•~.PHPhv \.'I qeo•'t":'rifl 1t:;1d1ngs 

A o:..tiWI\JiH ,-,f ~:o)nl(.'nmce~ a nil 
prrJg;ZUll~ 

A 11~1 1ti SUtllt:t:'S lor Utlfot !li(tllf.ill 

A lrst ot tcchlllcal P...;pt:n":> 

L1~ts ullucr!.llt:thh:l::.. 11\'>;lro:l~ 
builtlcrs tmj:Jinet-rs. ,nstallcrs. 
llt<iiiLJIJCtUrl~l ~.iII ll!SI!Ih<ll•.ll $ 

OescrJP..!!Y~. !n!.2!!'!!!!~.!!. .~!~.~~£!!.= 
A non technical ~leso:r.lpiHHl ol how 

a po:ir.tti;,dct• system Wt'J•Io.s 

A lt:ChrHt.iil oeSCIIPI•\jn ol huVv 
a pa•tr•;ul'-!r ::..,.·slt~m worlo.s 

Q_e.!_ign_jntormi!J.t~.Products: 

SV:$Ie!ll (1~S•QI1 h~n"tJOOks. rnstallatron 
handbooks. or reference taoles 
Mamral methods 101 s•zmg and pre· 

dicling the engrneering performance 
or life cycle costs of systems 

Compul~• models lor srzrng anc..l ~re
r1ir.1ino tile engrneering performance 
or file cyc:le cos1s of systems 

17 

12 

25 

19 

21 

14 

14 

21 

8 

11 

8 

20 

.... 
: : 

3 

2 

0 

3 

0 

0 

0 

0 

2 

' : : 
0 

3 

4 

3 

2 

0 

2 

4 

0, 

4 

] 

2 

5 

4 

3 

4 

4 

0 

5 

3 

4 

4 

5 

2 

4 

4 

6 

2 

4 

2 

2 

4 

• Eacr. samplE" trAmP. nf users was Questioned on inlormallon and informal ion products •n rhe con ted of their specific· technology. t-or exampre. otomass sample frames were 
asked abOut"a bibliography of general readmgs on biomass". ··a calendar of upcoming bromass conferences and programs". etc. 
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•• Rank-Eacrointormation prOduct was ass•gned a rank based on average usefulness. Thus. the proc:lucl with the h1ghes1 average usefulness was ass•gned !he rank ol"l'"; lr"le producr 
w•th the lowest average uselulness would be ranked "25" where all <!ems were asked. II two or more informalion producls were tied for 2nd. they were bolh ass•gned a ··2··. The next 
h•qhest rankoflg wi'ls then ass•gneo a 4. 

'· • Average uselulness was calculated by assigning the responses on a 1·4 scale !rom a "4'"for "essen hal" to a '"I" lor "not very useful". 

Figure 4-2. Usefulness of Selected Information Items: Biomass Conversion 
Equipment· Manufacturer Representatives 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type or tnrurrudliun Rank Average U:;ctulness••• Number of Responses 
or lnlormation Product• 

Information Categories: 

Research Information Categories: 

Tilt! ::.tCtiO uf llu~ art 

Resea11..ll rn progress 

C..Q!Lintorm)!lli!!L£~gories: 

Costs of .nstallin~ and operating 
H solar system compared to a 
convent ronal system 

Costs .:~nd performance ot 
systems 

SiJ~:.:lg.e~ili.~ lolormu.tioo .C~t~g9ri~s: 
Loc.ol hwldinn code:~ or other 

r Ctjdl~r!lvll-' ulh.: ....tir ry .Jdn'"d ur 
ulstalliltron of syswms 

CtmH::IIotogu.;ot data 5-UCh as wind. 
weather. o• amount ol sunshine 

~~g.!!!!Q!rr1~gories: 

Mrtr h.f!t•ng stctllstics and sates 
prof'.'l.:llt}nS 

lnl:>nnallon on hvw to cnafket and 
!H:II :•y:;tC'm~. •ncl1•ding guidelines 
on obtairung hna:u.:•al support 

Other lnlormat•on Categories: 
Educrttionetl ln5tillJI10ns and other 
urq;1n•zations offering related courses 
nn •. systcm design or applicat1on 

St<:u1t1ards spec•l1cat•ons. or certili-
Cilt•on program!> lor CQu•prr.ent 

lnsutut•or•al. scc1al. env1ron·· 
mental. and legal aspects of 
system ap~l•cat10ns 

Expected mato• rJevelopments 
dunng ttle ncx1 10 years 

Solar ~yslern P•ograms. research. 
ind•.J~IwHo ann mrtrkPI<o nut~lr1P 
th~:: U11it~::d S!.rl~~ 

Tax cn~dits. grants. or OlllCI 

coonorn1G incorlll'.'f.'G: 

II'I!Ofmauon l'roaucts: 
Reference Information Proetutls: 

A bibliography ul gemHal rP.a<ilngs 

A r:;~IP.nfir\r nJ •:nniP.IP.Ilf:f!" nnr1 
programs 

A list ol SOLifCeS lor U1IOfmtHIOn 

A hst ot techn;cat experts 

Lists of local tenders. inswers. 
budders. engineers. 1nstallers. 
manul.:t('li.lr~fS,or lii~lr1h11h1rs 

DescrlP-:IIY~.Inlormation Prod~cts: 
A non-techn1cal description of how 

a particular system works 

A technical d~scnption ol how 
3 particular svstam wof~.s 

System dia~p am~ 01 sch>?matics 

Q_eJ!,ign lnlormatior!_Prod~cts: 

System dc::agn handbook::; .• n::;tallation 
handbooks. or reference tables 
Manual methods tor s1z1ng and pre-

dicting the engineenng performance 
or lifP. r:yc:IP. r.o~ts of systems 

Computer models for s•z•ng and pre
diCting the engineer1ng performance 
or life cycle costs of systems 
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· Eactl sample hamc ot users was Quesl!oned on •nlormalion and inlormallon products in !he contexl oltheir spec•lic technology. For example. biomass sample frames were 
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Figure 4-3. Usefulness of Selected Information Items: All Manufacturer Representatives 
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• Lists of local lenders, insurers, builders, engineers, installers, manufacturers, or 
distributors; 

• Costs and performance of systems; and 

• Manual methods for sizing and predicting performance or costs. 

Representatives of Biomass Conv Manufacturers assigned the lowest ratings to: 

• 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 tests 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. ~ 

Both groups of BiofTlaSS 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<O.OS) lower ratings to "lists of local lenders, insurers, builders 
(etc.)." 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 (etc.)" 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 tess interested in "research in progress," but more interested in 
"local building codes," "lists of local lenders .(etc.)," "system design handbooks," and 
"manual methods." · 

4.3 ACQUISmON 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 specific 
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 · rpentioned most. 9ften by representatives . of Biomass ·P&C 
Manufacturers were: 

. • Periodicals, newspapers, or magazines; 

• Radio or TV; and 

• The Government Printing Office (GPO). 

The information sources· mentioned most often by representatives of Biomass Conv 
Manufacturers were: 

• Periodicals, newspapers, or magazines; and 

• 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), 

• 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 fol~owing sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 

' ' : I ' Public Media: ' ; 
I 

I ' ' ' ' 
Radio or TV 

I : ' 
' 

Periodicals. newspapers or magazines 

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

Private solar energy or environmental 01yanitatio.-1S ~ ' I 
' 

The local chapter or national headquarters of International ' I 
Solar Energy Society (ISES). including their publications ' I 
The local chapter or national headquarters of Solar Energy .. : 
Industries Association (SEIII). including their publications I 

' ' Contacts With Professionals: ' 
' I 

An installer. builder, designer or manufacturer of solar systems 

Workshops. conferenci'>S or tr~ininn ~P.SSions 
I I 

I 
' Information Services·: 

I 

: ' 
I : 

Your organizational library or a local library .. I : 
A commercial data base: for example. ·Lockheed. SOC. BAS ' ' 

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

' ' I 

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

I 

' The Government Printing Office (GPO) -· 
I : 

National Technir.~l Information Service (NTIS) ; 

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

' ' overnment Solar-Involved Organizations ' ' G 
' ' 

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

I ' 
National Solar 1-jeating & Cooling Information Center I 

: 
I : ' Regional Solar Energy Centers : ' 

' 
' ' 

State Energy or So1a1 Ot11ces ' ' 

ther; ' 
' ' 
' 

Some other state or local government office or publication ' 
I 

' 
A public utility company 

' 
' : ' 

Sources lor this specific sample frame .. : ' 
' ' I ' I 

' ' I I 
' 1 U!:;LJA. rnCILiding t:::xrenslon anti Forestry I ' 

1 

' r ' ' Sic-Energy Council ' ' ' ' 
'. 

-' : ' 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sn11rr.es which are applicable to their technoloqy. 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 b<!Se(l 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 Percentage Responding Yes ··'· 

0 10 20 30 40 50 60 70 80 90 100 
I ' : ' Public Media: ' ; 

' ' ' nod;ou. TV : : 
' : I ' 

Periodicals. newspapers or magazines 

' ' I 
Private Solar-Involved Organizations: ' I 

' I ' I ' 
Private solar energy or environmental organizations 

1 ne lOCal cnapter or.nat1onal headquarters ol International I : 
I ' Solar Energy Society (ISES). including their publications 

The local chapter or national headquarters of Solar Energy ... I ' I 
Industries Association (SEtA). includinq their pul;>lic<~tions I ' ' ' Contacts with Professionals: ' ' 

' ' I I 

An mstaller. budder. designer or manufacturer of solar systems· 

Workshops. conferences or training sessions 
I 

I : 
Information Services": 

I : : ' ' 'I ' 
Your org~nizational library or a local library 

I 

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

Smithsonian Science Information Exchange (SSIE) Not Asked ' : I 
' ' ' A Federal library or information center: for example. the National ' ' ; 

Agriculfural Library or the Environmental Data System 
I 

' ' The Government Printing Office (GPO) : 
I 

National Technical Information Service (NTIS) ' I 

I 
I 
I 

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

' ' 
G ove·rnment Solar-involved Organizations 

I 

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

I 

' ' I 

National Solar Heating & Cooling Information Cente1 - I ' ., : ; 
' ' 

Regional Solar Energy Centers : ' ' 
' ' 

' : 
Stoto liinorg1• or Solor Oflic.:ls 

' 
' ' 

: 
th~: ' I 

I I 

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

' 
' 

A public utility company ' 
I 

' I 

' ' ' 
Sources lor this specific sample frame••: : ' ' 

' 
I ' I I ' I 

USDA, including Extension and Forestry ' : ' 
' ' 

Rio-Fn~?.r(Jy C01.>nCil r ' ' ' ' ' ' ' 
' I ' 
' 

' : ' 

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

Figure 4-5. Use of Selected Information Sources: Biomass Conversion Equipment 
Manufacturer Representatives 

60 



55, 1,_, ___________________ T_R_-7~48 

Question #11. In the past few years, have. you obtained any type of solar information from any of the following s9urces?' 

Information Sources Percentage Responding Yes·· 

0 10 20 30 40 50 60 70 80 90 100 

p 
I 
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i : ' ublic Media: ' ' I ' 
' ' ' : flad10 or TV 

: : 
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PNiodicals. newspapers or magazines 

' I ' 
' Private Solar-Involved Or!janizalions: ' 
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I : 
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Indus fries Associalion (SEiA.J. including their publica lions 
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' Coo\lacts with Professionals: I ' 
' I : 

An inslaller. builder. designer or manufacturer of solar systems 
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Workshops. conferences or training sessions 
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nformation Services': 

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

I I 

' ' ' A commercial dala base: for example. Lockheed. SOC. BAS ' ' ' 
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' ' Smithson1an Science Information Exchange (SSIE) ' 
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' ' ' A Federal library or informalion cenler: lor example. the National ' 
Agricultural Library or the Environmental Data System I 
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' The Government Prinling Office (GPO) 
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National TeChnical lnformalion Service (NTIS) 
' ' 

Technical Information Center at Oak Ridge (TIC) 
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' G 
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Directly from the U.S. Oepartmenl of Energy 
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-! 
' : 

National Solar Heating & Cooling Information Centeo ! 
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Region81 Solar Energy Centers ' I ' 
' ' St.i.alu E"u'9'1 01 Sof,a, OHicotJ 
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Some other state or local government office or publication ' 

A public utility company ' -: 
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' 
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ThP.sP. dilta are based uoon a tolal of 96 oe~~ondenls. · 

Figure 4-6. Use of Selected Information Sources: All Manufacturer Representatives 
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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 
Manufacturers were: 

e SEIA, 

,e TIC, 

• NSHCIC, 

• Diu-llnet•gy COW1Cil, 

• Radio or TV, 

e ISTIS, 

• A com mercia! 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 Organizatiom 

Five of the 9 representatives of Biomass P&C 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 Soci~ty; 

e 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 ~orest Products Council; 
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• Society of American Foresters (SAF); and 

• 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 Society, 

• New England Solar Energy, 

e SAF, 

• So~iety 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; 

• 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 Every 
Situation"; 

• Lumberman (Southern); 

• MERRA publications (Michigan Energy and Resource, Resource Association); 

• Pulpwood and Panel; and 

• Solid Waste Mwiilgetnent. 

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; 

• 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; 

• T APPI (Technical Association of the Pulp and Paper Industry); and 

• Wood Burners' Encyclopedia (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)," allll "Firt!WOod a.nd 

· Fireplaces." 

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

4.3.4 Use of Special Ac;g1Jisition 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, mirofllm sh~~ls ur l'ulls). 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 
(11 %) 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 biomass energy systems; 

• A technical description of how a particular biomass energy system works; 

• Biomass processing system diagrams or schema~ics; 

• The state of the art in biomass energy systems; 

• Expected major developments in biomasS energy applications during the next 10 
years; and 

• Tax credits, grants, or other economic incentives for biomass energy applica
tions. 

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

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

• The state of the art in biomass energy systems; 

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

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

• Costs and performance of biomass energy systems; and 

• Manual methods for sizing and predicting 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 
(etc.)," "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 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 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 

65 



$=~·'-' ------------------~T..=..:..R-___:_7-=..:....48· 

Conv Manufacturers frequently mentioned "private solar energy or environmental organi
zations." Neither the USDA nor the Bi~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), etc. 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 Statm 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-l. COMPLETION OF INTERVIEWS: BIOMASS STATE FORESTRY 
OFFICE REPRESENTATIVES 

Event 

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

or be.t'ore interviews were completed 

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

field of interest, no telephone) 

TOTAL 

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

alnvalid candidate divided by TOTAL 
bcompleted interviews divided by Subtotal 

Number of 
Candidates 

6 
3 
0 

a· 
1,7, 

6 

23 

26 
53 

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." ' 

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 l 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 (6796) stating that they were in administrative/management 
positions. · 

5.2 INFORMATION NEEDS OF RESPONDENTS 

5.2.1 Technical Areas 

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 
exprP.RSAci 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 1)pes 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 materhus, 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 

Technical Area ~f Interest 

Biomass 
State 

Forestry 
Office 

Represen
tatives 

Biomass 
Private 

Foresters 

Biomass 
Forest 

Products 
Engineers/ 

Consultants 

No. Percent No. Percent No. Percent 

Commercial or Industrial Burning 
of Biomass 

Burnable Pellets, etc., from Biomass 
Growth or Collection of Biomass Materials 
Residential Burning of Wood 
Gases from Biomass Materials 
Liquid Fuels from Biomass Materials 

9 190 ' 7 
8 89 7 
8 89 6 
8 89 3 
7 78 3 
7 78 2 

78 
78 
67 
33 
33 
22 

7 88 
6 75 
5 63 
4 50 
5 63 
5 63 

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-l. 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 Representatives 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; 
•. 

• E~ected 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: 

• Solar energy programs, research, industries, and markets outside the United 
States; 
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Question #8. I will read a list of potent!al information or information products on solar systems. For each; please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type of Information Rank Average Usefulness••• Number of Responses 
Some· Not 

or Information Product• Essen· Very what at all 

TR-748 

tlal uaetul useful uMtul 
1.0 1.5 2.0 2.5 3.0 35 4.0 (4) (3) (2) (1) 

,Information Categories: 

Research Information Categ!W!!; 

The state of the art 

Research in progress 

Co£1£ of installing and operatrno 
a solar system compared to a 
convent•onat system 

CO::II!i o.nd performance of 
systems 

Slte·S~eclfic Information t;ategorles: 
Local building r.odes or other 
regulations atlect•ng sitmg or· 
installat•on of systems 

Climatutogicar data such as wind. 
wet:tlher. or amolrfll ol sunshrne 

Markelingjntormation Categories: 
M~nh.etrng statrstics and satf.:S 
projections 

lnformatn•n 011 hnw to market and 
sell sysh:IIIS u•dudlf'HJ QUid~llnes 
(Ill uhtau·.,ng linancrat suJ.JrlOrl 

Other ln!ormation Cat£gories: 
Ectucat1onat nl!'i!llulloJns and Cotner 

8 

8 

16 

17 

NA 

orHar~izations of.fP.ring relat~dt:ourst:s 17 
011 sy~teJn design or appltcation 

Stnnd<u ds. Spt:!ctlt..:atlons. or certili· 
crtttun po.>grams leu equipment 17 

lnstll.,t.onal. social. e:nv•ron· 
IIIC:Illal and le>grtl llSJ)t~CIS Of 
svsten1 applications 

Expect~.:d major developm~nts 
dunng the next 10 yoar~ 

Sola• ~ysW111 programs. r~searcn. 
•nduslr•es and markets outsrde 
the Uniwd States 

Tax c•eci•l'l. grouts. or other 
t!C\lOOilliC illCI!!ItiVf;S 

Information Products: 

Reter~nf~ !!!!ormation Products: 

A blblio~:lfaphy ol general •e<:~dmgs 

A calt:od<tr of t:ool~renr.es ant1 
pmgrams 

A 1101 ol &Ollf{;Qi; l•.u ir•''·""''''u'''' 

A IISI Of tecntliCCII t!,llfll.!!l!' 

List~ of tocat lt.:nOP.r~. •nstHeJS. 
h1.ildE:1 s. c~•~gincers. installers. 
mar1ufarturt:rs, or dislnbutors 

Oescri~_e_lnlormation Products: 
A r.on-wcnn.cal descnption of how 

& pai·llcLIIar ~ystem works 

A tech• 11t:al d•~sCttptrCJn ol how 
a ~attiClii~H svMem wvrks 

Q~J!iQ!!J~.'!.Products: 

Svst~m design nandbooks. installation 
handbooks, or reference tables 
Mar.ual methods for s1zing and pre-

diCting the engineering performance 
or lite cycle co5ts of systems 

Compulf::fr models for sizing a net prP.
dicttng !he engincettng performance 
o• hiP. cycle costs of systems 

24 

5 

12 

21 

8 

3 

8 

20 

13 

13 

13 

21 

23 

: 

: ! 

3 

3 

2 

0 

NA 

0 

0 

.1 

0 

2 

0 

0 

0 

0 

0 

0 

4 

4 

4 2 

4 4 

4 

3 

NA NA 

3 

6 

0 

4 

2 

5 

3· 

4 

4 

3 

0 

5 

2 

3 

4 

3 

6 

2 

0 

3 

4 

a 

5 

4 

• Each sample lrame of users was questioned on information and information products in the context of their specific technology. For example, biomass sample frames were 
asked about"a bibliography ol general readings on biomass". "a calendar ol upcoming biomass conferences and programs". etc. 

0 

NA 

0 

0 

6 

0 

2 

0 

n 

0 

2 

2 

~~ Aonk-~li:~chi.,lorrnqlinn prrv1tii".J ~t~u IIUIQOP.I'I A rAnk haserl nn averaQe useh.dl'len. Ttl us. ttle proqw;:t with the highest average usefulness was assigned the rank of ··t": the product 
With the towest average usefulnf'ss would be ranked "25" where all items were asked. If two or'mOre ini0fni8tion products were tied lor 2nd.they were botn assigned a "2". The neod 
highest ranking was then ass•gned a "4:· 

••• Average usefulness wa~ ~;ah::ulalu.J t..y 6~~igning tt\e responses on a 1·4 seoto from 11 "4" lor "cs~ntiot" to a "1" for "not very useful" 

Figure 5-1. Usefulness of Selected Information Items: Biomass State Forestry 
Office Representatives 
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• Computer models for sizing and predicting performance or costs; 

• Calendars of conferences and programs; and 

• 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 Representatives, 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 described 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 ••• aspects," 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 INFORMA 110N BY RESPONDENTS 

5.3.1 Use of Selected 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 specific source. 
Thus, the question sought to determine which information sources were the most familiar 
to the respondents. The results are shown in Fig. 5-2. 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 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 

' : ' : Public Media: ; 
' ' ' ' 

Radio or TV 
I : ' 

' 
Periorltr;11c; nPwc;;rr~f\Prc; nr mrtQrt7tnPc; 

' ' : ' 
I 

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

Private solar eneroy or environmental orortni7r~tinns : 
The local chapter or national headquarters of International ' ' ' ' 0% ' ' Solar Energy Society (ISES). including their publications 

I 

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

' Contacts with Professionals: ' 
' ' I 

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

Workshops. conferences or training sessions 

' ' ' 
nlormation Services•: 

I : ' 
' ' ' : ' 

Your organizational library or a local library 

~ 
I I 

I ' ' A commercial data-base: lor example. Lockheed. SOC. BRS ' 
I 

' ' ' : 
Smithsoni1l(l Science lnformotio.n Exchange (SSIE) · ' ' : ' : ' A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System I 

I 

The Government Printing Office (GPO) 

I ' ' ' 
National Technical Information ~ervice (NTI~) ' ' 

I 
I 

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

' ' : 
' 

G overnment Solar-Involved Organizations ' 
' 

' ' ' 
' 

Directly from the U.S. Department of Energy 

' 
National Solar Heating & Cooling Information Cente1 0% 

I ' : ' I 
' ' 

Regional Solar Energy Centers : 
' ' ' 

' 
SiniP. FnP.roy or Snlilr Offir.P.~ 

' ' 
ther: ' ' ' 

0 
: I 

Some other state or local government olfice or publication 

I ' 
A public utility comp!lny 

' 
' : ,. 

Sources lor this specific sample frame .. : 
I : 
' ' I 

USDA. including Extension and Forestry 

' ' t;!iQ-!;rwrqy Council ' ' ' 
l I ' 

' ' 
Wood Energy Institute 

' : ' 

A. Services and centers whu~e J.Jrirncu y pufpose i5 to dis,s,emir'late information. 
Some sample frames were questioned about additional information sources which are appliCable to their technology. For example. tile 
manufacturers of biomass conversion equipment were also asked 1t 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 ni !'! respond!inl~. 

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 magazines; 

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

• Radio or TV; 

• Some other state or local government offi'ce 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 (WEn. 

The information sources mentioned least often by Biomass State Forestry Office 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 aiomass 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: 

• American Society for Public Administration, 

· • Forest Products Research Society, 
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• New Jersey Forestry Association, 

• 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 (5696) 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 Polytechnic 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 

75 



§:S:~I'*' _______________________ .....::T;..:::.R:.....-..:....74~8 

(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 microform. 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 f Qrestry. 

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; 

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

• Institutional, social, environmental, and legal aspects of biomass energy applica
tions; and 

• 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," 
"computer 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 m<>st 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, (etc.)," "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 interview candidates 
were randomly selected from a sample frame of 40 names. 

Respondents. In making the telephone calls to contact the randomly selected interview 
candidates, it sometimes occurred that the person could not be reached. In this event · 
another randomly selected name was substituted for the original name. When individuals 
were contacted, it was verified that they really were foresters, and that they would be 
needing information on biomass energy within the next year. If they were not both 
foresters and needing.information, they were asked if they could refer the interviewer to 
someone else in their organization who would be an appropriate respondent. If such a 
referral was made, a call was then made to this new candidate; if no intraorganizational 
referral was made, a new candidate was randomly selected from the sample frame. The 
results of this process may be seen in Table 6-1. 

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

. Event 

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

or before interviews were completed 

Subtotal 

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

TOTAL 

Sample frame er5or ratea (Percent) 
Cempletion rate (Percent) . 

ainvalid candidates divided by TOTAL. 
bcompleted interviews divided by Subtotal 

79 

Number of 
Candidates 

9 
0 
1 

3 

13 

16 

29 

55 
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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 ann 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
tricity, 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 
"very 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, etc.," than in "liquid fuels from biomass." 

Table 6-2~ AREA OF INTEREST: BIOMASS PRIVATE FORF.STHRS, 
BIOMASS STATE FORESTRY OFFICE RHPRHSENTATIVES, AND 
BIOMASS FOREST PRODUCTS HNGINHHRS/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 

Burnable Pellets, etc., from Biomass 7 78 8 89 6 
Growth or Collection of Biomass Materials 6 67 8 89 5 
Gases from Biomass Materials 3 33 7• 78 5 
Residential Burning of Wood 3 33 8 89 4 
Liquid, Fuels from Biomass Materials 2 22 7 78 5 

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. Topics volunteered 
included information on: "sound" economic inf9rmation, 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 harvestingtechniques available 
for short rotation energy plantations, a "solid economic analysis" on biomass energy, the 
recovery of a pyrolysis gas system (similar to that used in automotive engines and for 
electricity generation in World War ll), and a small-scale biomass energy conversion 
plan. 

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 
vall:Je of "essential," "very useful," "somewhat useful," or "not at all us.eful." 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 fourid in Figs. 5-l 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: 

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

• Costs and performance of biomass systems; 

• System diagrams and schematics; 

• Expected major developments during the next 10 years; 

• The state of th~ art; 

• Tax credits, grants, 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 regulations; 

• 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<O.OS) 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 determine 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. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Type ol Information Rank Average Usefulness••• Number of Responses 

or Information Product• 

Information Categories: 

Research Information Categories: 

The state of the art 

Research in progress 

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

Cost~ cu·•d per'lom'tance of 
systems 

§ite·SP.:ecific lnformalion Categories: 

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

Cl•matological data such as wind. 
weather. or amount of sunshine 

Marketing Information Categories: 
Marketing statistics and sates 
projections 

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

Other Information Categories: 
Educational institutions and other 
orga111zations offering related courses 
on system desian or application 

Standards. specificattons. or certifi
cation programs for equipment 

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

Expected major developments 
during the next 10 yeor5 

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

Tax credits. grants. or other 
economic incentives 

Information Products: 

Reference Information Products: 

.A biblioararhy nf OP.nP.ral rP.adings 

A calendar 01 conferences and 
programs 

A list ol techmcal experts 

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

OescriP.:tive Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

~,!ign Information Products: 

System design handbooks. installation 
handbooks. or reference tables 
Manual meth.ods for sizing and pre-

dicting the engineering performance 
or I tie cycle costs of systems 

CunqJult:r models for sizing and pre
dictinq the enJ:~ineering performance 
or life cycle costs of systems 

15 

22 

8 

NA 

NA 

11 

20 

17 

4 

20 

5 

18 

18 

0 

B 

11 

13 

J 

13 

16 

22 

1.0 1.5 2.0 2.5 

. -
; . ..... 

3.0 3.5 4.0 

Essen-
llal 
(4) 

2 

0 

3 

3 

0 

NA 

NA 

0 

0 

0 

0 

0 

0 

0 

0 

Very 
uaelul 

131 

2 

3 

3 

0 

2 

NA 

NA 

0 

0 

3 

·o 

3 

2 

3 

3 

Some- Nol 
whal . atall 

useful 
(2) 

4 

4 

2 

3 

4 

4 

NA 

NA 

5 

4 

4 

3 

4 

4 

5 

4 

4 

3 

3 

3 

2 

0 

uaelul 
(1) 

2 

0 

2 

NA 

NA 

4 

4 

6 

4 

4 

1 

2 

3 

2 

3 

4 

• each sample frame of users was questioned on information and information products in I he contexl of their specific technology. For example. biomass sample frames were 
asked about"a bibliography ol general readings on biomass". "a calendar of upcoming biomass conferences and programs", etc. 

· • Hat'lw-taCI!Ifllurmi:IUU/1 p1uduc;;• Wd~ "~~~~~··lnl n oeuot.. IJ,;,:oaJ .:,,·, A•Ci'Ol)G U!IGiulnc!l.:l. Thu.:l, lhc pru.1uGtft·ith tho Rig hoot ovorogo utofulnoc~ w:~c Pttignod lha rlltnk t:~l "1": thG prnrl•ort 
w•tn the lowest average uselulness would be ranked "25" where all items were asked. II two or more information prOducts were tied tor 2nd. they were bOth assigned a "2". The nexl 
n1gt>est ranking was then ass•gned a "4:' 

••• A.verage usefulness was calculated by assigning the responses on a I -4 scale lrom a "4"1or "essential" to a "1" tor -not very useful". 

Fi9ure 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 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 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 descriptive informa
tion higher. 

Biomass Private Foresters also gave significantly (P<0.05) higher ratings to "education~ 
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 higher priority on 
"lists of technical experts" and "expected major developments." - - · 

6.3 ACQUISmON OF INFORMA'l10N BY RESPONDEN'IS 

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 informatio!l 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: 

• Periodicals, newspapers, or magaz~nes; 

• Some other state or lo~al government office or publications; and 

• 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)J 

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

Information Sources 

Public Media: 

Radio or TV 

Periodicals. newspapers or magazines 

Private Solar-Involved Organizations: 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International 
!;olar tnergy Soc1ety ( ISES). 1ncludmg their publications · 

The local chapter or national headquarters of Solar Energy 
Industries Association (!;EIA). including their publ1cat1ons 

Contacts with Professionals: 

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

Workshops. confcrcncc5 or training 5essions 

Information Services•: 

You1. organ1zationallibrary or a local library 

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

Sm•thsoni~n Sr.iP.nr.P. lnform~tinn F.xr.h~n(JP. (SSIE) 

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

The Government Printing Olfice (GPO) 

National Teclmic~llnlurrnatiun Se1vice (NTIS) 

Techn1cal Information Center at Oak Ridge.(TIC) 

Government Solar-Involved Organizations 

Directly from the U.S. Department of Ener!1v 

National Solar Heating & Cooling Information Center 

Regional Solar Energy Centers 

State Ener!1Y or Solar Ott ices 

Other:· 

Some other state or local government ott ice or publication 

A public utility company 

Sources for this specific sample frame••: 

USDA, including Extension and Forestry 

Bio-Energy Council 

State Department of Agriculture 

Percentage Responding Yes 

0 10 20 30 40 50 60 70 80 90 100 

Not Asked 

' ·: 
I 

0% 

Se.-vices and centers whose primary purpose is to disscminotc information. 
Some s~mpiP. fr~mP.s wP.re questioned abo•Jt 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 olfice of the U.S. Department of Agriculture. including Extension and Forestry:· 
1 hese data are oasea upon ~ tm~l nl ~ respundenl~. 

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 

• State Departments 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, sign.ificantly (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 Engineers/Consultants. Of all the 86 groups studied, Biomass 
Private Foresters were in the bottom seven in terms of familiarity with the information 
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 mentioned) included: 

• American congress on surveying and Mapping, 

• American Forest Institute, 

• American Forestry Association (AF A) (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: 

• American Forests Magazine; 

, • Forest Products Journal (Forest Products Research Society); 
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• 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 publications 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 Aequisition 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 en~rgy (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 arid 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). · 

Professionally, all three groups appeared to be highly experienced, with all nine Biomass 
Private Foresters and a minimum of 75% in the other two groups having over·lO years of 
experie~ce in their current profession. 

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

• 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; 

• 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 

• A technical desc~iption of how a particular biomass energy system works. 

T.heY 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 Director of Su liers 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 Table 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 Office 
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 

Event 

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

or before interviews were completed 

Subtotal 

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

TOT AI. 

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

aJrivalid candidates divided by TOTAL 
bcompleted interviews divided by SubtotB.l 

Number of 
Candidates 

7 
1 
2 

4 

14 

3 

17 

18 
57 

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
sidei~ed 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%) st.ated "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 ~ of the 9 (56%), respectively, indicated they would 
need biomass information outside the job. 

7 .1.3 Background of Respondents 

Five of the 8 Biomass Forest Products Engineers/Consultants held bachelor's degrees, 2 
heid 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 Bi_omass 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 w.ood 
fuel industry, 1 was a manager, and 2 did not specify their. profession. 

7.2 INFORMA 110N NEEDS OF RESPONDENTS 

7 .2.1 Technieal Areas 

Biomass Forest Products Engineers/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 
"commercial 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 
REPRESENT A11VES, 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 

Burnable Pellets, etc., from 
Biomass · 

Growth or Collection of 
Biomass Materials 

Gases from Biomass Materials 
quid Fuels from Biomass 

.VIaterials 
Residential Burning of Wood 

7 

6 

5 
5 

5 
4 

88 

75 

63 
63 

63 
50 

91 

9 100 7 78 

8 89 7 78 

8 89 6 67 
7 78 3 33 

7 78 2 22 
8 89 3 33 
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'1.2.2 Types of lilformation. 

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 
(rom cheese), transportation costs per ton for wood pulp and sawdust, the burning char
acteristics 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, bu~ 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 qf 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-l · 
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, 

• Manual methods for sizing and predicting performance or costs, 

• 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 

• 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 .. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewnat useful, or not at all useful? 

TR-748 

Type of Information Rank Average Usefulness••• Number of Reaponeea ...... 
or Information Product• Essen- Very what 

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

Information Categories: 

Research lnfgrmatlan Categories: 

The state of the art 10 4 3 

Research rn progress 13 2 4 

~oat Information Categ~ 

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

3 3 2 

Costs and performance of 
systems 

5 0 

Slte-S~cclfic Information Categories: 

Local building codes or other 
12 2 2 3 regulations allecting siring or 

installation of systems 

Climatotogicat dat3 such as wind. 15 2 4 
weather. or amount of sunsh.ne 

Marketing Information Cal~yorie:a: 

Markellny SlatistH.:s rtnd sates 2 5 projecttons 13 
Information on how to mcukel and 

23 0 3 sell systems InCluding guhje!ines 
on obtain1ng lmancial support 

Other lntorma.t..!Qn C~gories: 
Ed11Ci'!lionn1 instilultOriS and \l!he1 
oluanizatinns offettll!) r~:~la!ed cvu•se5 25 0 4 
on system dP.:;ign or appllcatmu 

Slrtndard~. Spi:CIIIt:al!ons ... n c:e11lll· 
6 3 2 3 cation woyrams lor equipment 

lnstitutHJnnl sut.:1<il. environ· 
m<.:ntal dlld legal l1S~UCt5 ~>I 9 2 3 
5yStem 'upp!ICCitiOnS 

Expected matnr d£:veloprnents 
15 0 4" 3 

during the next 10 years 

Sola• systcrn programs. resea•ch. · 
Industries. and markets Ot!IS!dP. 15 2· 4 
the Un1ted States 

Ta~ crediiS g•ants. 01 Other 10 2 4 0 
ec.unom•c •nr:t::nltvt)S 

Information P!.Q.ducts: 

Reter~l)~!!'ll9!!!!!!ion ..Products: 
15 0 5 

A b•bltogrr~plly of general 10ddlngs 

A calendar ul ccnfe:rences ann 23 4 
ptograms 

A 11s1 ul so•••r:r:~ f()r •nfnrnwt•1 . .ll1 6 2 4 2 

A 11:;1 ot technical exr,etts 15 2 1 3 
Lists of local lt~ni.Jf:r:-;. ,.,:.ure,s. 

bllilders. enyu1ucrs. iu::,taJte•s. 
mam•fac.turP.• s,<.ll diSIIIhliiOrs 

15 2 4 

~ID!~tive Information Products: 
A ,,un-techrllr.all1escrtption of how 15 2 4 

a ~articular system works 

A technical dt!SCIIptron ot how 
3 2 5 a paltlt...ular system works 

Systt:m dtagrams o• schematiCS 8 3 2 2 

Q_e1_lgn Information Products: 

System design handbooks. •nstanation 
handbooks, or reference tables 3 3 2 
Manual methods lor s•zing and pre· 

dieting the engineering performance 2 3 4 
or lift! cycle costs of systems 

CompuhH modefs lor sizing and pre- , 
2 dieting the engineering performance 15 j or life cycle costs ol systems 

• Eacn samplelrame ol users was queslioned on information and .nlormation products in the conte•t of their specific technology. For example. b1omass sample lrames were 
asked aboul'"a bibliography ol general readmgs on biomass", "a calendar ol upcommg b•omass conlerences and programs". etc. 

Not 
•1•11 
uuful 

(I) 

0 

0 

0 

0 

3 

0 

0 

2 

0 

0 

0 

0 

• • Aank·-Et~(.h mlormahon producl was assigned a rank based on average uselu!ness. Thus. !he prOduct with the highesl average usefulness was assigned the rank ol"l"", the product 
w•th the IOwe~lllv~rage usotutnuss wuuru u11 ranil.ed "2~" wlu:u:: ell ll!!!:m;, "'"~ c;,k~u. II w .. a IH more m'o~!"'"'!P.\it;on ruv111r1c wou1 tior11nr 7nr1 lt"!P.)I wPrP bnlh i155inned a··~··, The ne!':l 
htQile~l ranking was then ass•gned a ··4:· 

•• · Average usefvtness was calcutaled by assigning the responses on a t-4 scale I rom a '"4'"1or ··essentrat"to a "1"" tor ··not very uselul". 

Figure 7-1. Usefulness of Selected Information Items: Biomass Forest Products 
!nylnt~t~r~i/Curraullarda 
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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 iroups at 2.63; for Bioma~c; 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<O.OS) 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 ACQUISfflON OF INFORMA110N BY RESPONDENTS 

7 .3.1 U~ 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 eom
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: 

• Periodicals, newspapers, or magazines; 

• An installer, builder, designer, or manufacturer (outside of your organization); 

• 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 foll~wing sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 

p 
' ' : 

ublic Media: : ' i : : ' : 
Radio or TV 

' ' 
' ' 

Periodicals. newspapers or mayawoes 
I I 

I 
I 

Private Solar-Involved Organizations: 
I 
I 

I I 
I 

Private solar energy or environmental organizations 
I 

I I 
The local chapter or national headquarters of International I 

' I I 

Solar Energy Society (ISES). including their publications 
I 

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

I 

,. 

Contacts with Professionals: ' ' I 

I 

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

' : 
' Workshops. conferences or training sessions I 

I I ' 
nformation Services•: 

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

I 

I 

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

Smithsonian Science Information Exchange (SSIE) Not Asked ' : 
A Federal library or information center: for example. the National 
Agricultural Library or the Environmental Data System I I 

The Government Printing Office (GPO) 
L ' ' 

I ' 
National Technical Information Service (N fiS) 

I 

I 

Technical Information Center at Oak Ridge (TIC) 

overnment Solar-Involved Organizations 
I 

' G 
' 
' 

Directly from thB U.S OepMtment nf Energy 
: 

National Solar Heating &·cooling Information Centeo - : ' 
: ' 

Regional Solar Energy Centers : ' 
' 

·' ' 
I 

Stille Fnf!rgy or Solar Offir.P.s ' 
I 

I 

ther: I 
I 

0 
' 

Some other state or local government office or J?Ublication 
I 

A public utility company 
' 
I : ources lor this specific sample frame••: 
' I I I 

s 

USDA. including Extension and Foresiry 
I 

1 
I 

: : 
Bio-Energy Council 

I 

' I I Wood Energy Institute 

' 1 ' ' 
,. 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources whicti are applicable to their technology. ~or example. the 
manufacturers of biomass conversion equipment were also asked it they have obtained any type of solar information trom: "the local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 

.. · Tllt:~t: llala art: Ui;t~a;:u u,:;on a total of 0 re~,:;o;1de;1t~. 

Figure 7~2- Use of Selected Information Sources: Biomass Forest Products 
Engln~ert/Consultants 
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• Wood Energy Institute; and 

• The Bio-Energy Council. 

The information sources mentioned least often by Biomass Forest Products Engineers/ 
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 comparing 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. These organizations (all receiving single mentions) included: 

• American Chemical Society (ACS); 

• American Society of Agricultural Engineers; 

• American Society of Heating, Refrigerating and Air Conditioning Engineers. 
(ASHRAE); 

e American Society of Mechanical Engineers (ASME); 

• Forest Proaucts Research Society; 

• Institute of Electrical and Electronics Engineers; 

• National Society of Professional Engineers; and. 

• Volunteers in Technical Assistance (VITA). 

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 Solar Energy 

During the past 6 months, all 8 of the Biomass Forest Products Engineers/Consul~ants 
had read publications thB.t 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., microfiche, 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 S_tate 
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 
woo~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 Engineers/Consultants gave the highest priority to receiving 
information on: 

• Costs and performance of biomass energy systems, 

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

• 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, (etc.)," 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 information on biomass 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 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 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 involyed and heeding 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 electric power, 
active solar heating and cooling, passive solar heating and cooling, photovoltaics, 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 

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

or before interviews were completed 

Subtotal 

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

TOTAL. 

Sample frame ~r5or rate11 (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

8.1.2 Current Status of Respondents 

Number 
of Candidates 

8 
1 
() 

2 

11 

14 

21 
82 

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 
topics 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 technicians, installers, 
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 de<.!Offi(;)OSition, 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 informedness 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 Backgrotmd 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, instructor, professor~ or 
teacher. Other professional descriptions were: expert in energy conversion systems 
and mechanical engineer. Only 1 respondent referred to solar energy iri describing 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 INFORMA 'DON NEEDS OF RESPONDENTS 

8.2.1 Technical Areas 

Biomass Educators 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. 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 "commercial or industrial burning of biomass," 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: applicatiol)s of biomass techniques, 
evaluation of different biomass energy sources, biological heat production, current 
development and commercialization activities, a "syllabus of current statistics," produc
tion techniques, types of biomass systems, methane and methanol production, corn and 
alcohol 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 c_lass 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 operating a biomass energy system compared to a conven
tional system, and 

• 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 
ui::~tributor::l. 

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, 
(etc.)." 

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 "~ssen
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 effect, 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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I will read a list of potential information or information products on solar systems. For each;please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at aii useful? 

Type of Information Rank Average Usefulness••• Number ol Responses 
Some- Not or lnlormalion Product• 

Essen- Vert 
useful 

(3) 

whet atall 

Information Categorie~~ 

Research Information Categories: 

Tne stalL' ol lne an 

Hes(~ttrcl• •n prc•~trc!>s 

Co~ts o! ntstalhng and operat•ng 
a solar system compan;~d to a 
~unv("llltunHI system 

Co::>h ruut PP.11n1mance ol 
systems 

~lte-Specific lnlurrruiliuf• Cate_gories: 

Local t1wto•ny codes or other 
rr·gulations alll)ctmg sllutg or 
•nstalfation of wstPms 

ClnnatUI09rt;ltl t.Jetta sucll as wind. 
WC<IHll.'l. Or (1111011111 ul SunShHh? 

Market~~g lnlormalion~~gories: 

Mar~r-!tu1~J ~:•<rt•stiC!:. and sates 
JJ!Of(:CIH"IIl~ 

fttffJflil<1lttJI1 '..Ill tltiW 10 flli:tlh.t!l dlld 

sell S')•Sw•ns uldm.ln•LI Ullld~.~lurcs 
on uhlat••t:I~J fln~Hh.lfll SIIJIPOII 

Other LI"!!Q!~aliQ.!l_~alegori~~: 
E·tii:(':.Jihln<11 .nslilo~lrtills ~net uttwr 
tunan•ldiJOns ollcnnn: eldtcd co11; scs 
dll ~VSI~n-· t:..ICSI:'IIl ;JI appftCilttOn 

Std•t(ld:•b 5tH·c•:tt.ctltons. o• Cf!tlrfl· 
t:a!IOII r;I<)!JiillllS 101 ~Qlllf .. H'lC:nt 

lrts:•l:ttt•lllrli ,.,oc;:tl t:tt':trurr· 
llh::ttlrtl. ;rnd kg<tl :1Spt:Cis ot 
system <tpplu;;,i!tuns 

EJo.pt:..::h:ll mn111r developnwnts 
tJurmg the n(:-...t 10 \'Cal'S 

Sol:r• !;ystenl ptoytt~tns .. rt::seaH:~. 
rnduslllt:!'i:i and mru kets ouiStde 
lht1 Uru\~:d S!illt::-

Tax c•~dtls .. yr.mts. 01 <;thct 
(!C01l0rHIC tlli..:CIIIIV~S 

~!9!!..!'_~Qducts: 

Reference lniQ!!"~!.!P-~rod~ili...:. 

A oiotioyraphy ot gnneral 111<!.dHlgS 

A calendar of conferences and 
program~ 

A 11::;1 tJI lt:l,.lttrn:dl t:AJ;(·tls 

Lists of lui:al tcrHJ~r~ .. ulst.rr:·rs. 
builders .. enguu~ers. instalte"rs. 
manulacturH!'.llt mst••butors 

Qgscrl~tlve Information Products: 

1\ non-techn•cai description of how 
a pclrticular ::.ystem works 

A technical descrrpt•on ol llow 
a particular :;ystem works 

~J!.ign lnlor'1!J!\,!on Products: 

Sysh•m des•gn handbuol\s, installation 
handbooks. or reference tables 
Manual methods for s•z~ng and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models lof' srZin!=l and pre
diCting the engineering performance 
or life t;yd~ C:U:JIS ul systems 
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asked abO••t"a btbhography of general readmgs on biomass". "a calendar or upcoming b•omass conlerences and programs", etc • 
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Figure 8-1. Usefulness of Selected Information Items: Biomass Educat~ra 
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Questio·n #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
s'omewhat useful, or not at. all useful? 

Rank Average Usefulness'"•• Number of Responses 

TR-748 

Type of Information 
or Information Product• 

Some- Not 
Easen· Very what atoll 

llal useful useful uselul 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research lnfo_rmatlo.rt Categories: 

The state of the art 

Research in progress 

~oat Information Categories: 

Costs of installing and operating 
a solar system compared to a 
r.nnvPntinn:=~l systP.m 

Cosrs and performance of 
'\)1'\IPm'!. 

Situ-S~t!!Ciflc Information Categories: 

4 

•, 

I , :·-

15 

14 

19 

20 

35 

33 

29 

23 

11 2 

14 

10 5 

20 0 

Local building codes or other 
regulations affecting_siting or 
installation of systems 

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

18 10 22 20 11 

Marketing Information Categories: 

Marketiny sla.tistics antJ salt!s 
projections 

lni0(M9tiOr'l Or"' now tO mO(kCI and 
sell systems inc)uding guidelines 
on obtaining financial suppor-t 

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

Standards. spec•flcatLons. or certifi
cation programs for equipment 

lnslltut•onal. social. environ-
mental. and legal aspects of 
system applications 

Expected major developments 
during the ne'xt 10 years 

Solar system progrom3. rc3corch. 
mdustries. and markets outside 
the United States 

1 ax Cfeans. grants. or otrHH 
eCOMOrtiiC IIII.!HIHIVHS 

l_nf4;1r_m!l!iqrl Pror.tt,o('t~· 

R~f~,.:m'e~~;> tnf,rmAtinn Products: 

A Dibliogrt~phy ot !JRORrl'll rRl'lrling!' 

A calendar of conferences and 
programs 

A list of sources for information 

A list ot techmcat experts 

LISts of local tenoers. Insurers. 
lHiiiU~Js, t;"Jiyi•.n~t;"J~. in51allers. 
manufacturers, or distributors 
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A non-technical description of how 

a p'articular system works 

A techn1cal descnphon of how 
a particular system works 

System d1agrams or schematics 

Design Jnforr"r~~IJ9i1 Products: 

System design haridbook.s.' installation 
handbooks, or relerence tables 
Manual methods for sizing and pre-

. c1ir.ting the enoinee.rino performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle costs of systems 
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asked about"a bibliography olgeneral readmgs on biomass", "a calendar of upcommg b•omass conlerences and programs", etc. 

·• Rank -Each•nlormation product was 3ssigned a rank based on average usefulness Thus. the product with the highest average usefulness was ass•gned 1ne rank ot"t": I he oroouct 
w•lh lhe lowest average usefulness would be ranked "25" where all •lems were asked I! two or more mlormahon products were lied lor 2nd.they wcm botn ass•gn~d a "2" The .1e•t 
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••• Average usefulness was catcut~ted by ass•gmng the responses on a 1-4 scale from a "4~ lor "essent•at"lo a "1" lor -nol very useful" 

Figure 8-2 .. Uaefulneu of Selected Information Items: All Educators 
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procedure for calculating the relative. rating is described 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 "climatological 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," "institutional ••• aspects," and "local build
ing codes." 

8.3 ACQUISmON OF INFORMA110N BY ltESPONDEN1S 

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 comparison, 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 Govemment Printing Office (GPO); 

• Periodicals, newspapers, or magazines; 

• Private solar energy or environmental organizations; 

• Workshops, conferences, or training sessions; 

• An organizational library or a local library; 

• 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 past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 
I . i : I 

Public Media: ; 

: . 
Radio or TV 

I . I 

Periodicals. newspapers or magazines 
I . . . . . 

Private Sol;lr·lnvol~ed Organizations: 
I I I . I : I : 

Private solar energy or environmental. organizations . 
The local chapter or national headquarters.of International : 

'· 
Solar Energy Society (ISES). including their publications . : : 
The local chapter or national headquarters of Solar Energy . . 
lnaustries Association (SEIA). including their publications 

I 

I 
I . I 
. 

Contacts with Professionals: . . 
I 

I I 

An 1ns1a11er. builder. designer or manufacturer of solar systems . 
Workshops. conferences or training sessions 

I ' . : I I 

Information Services•: 
I . . . 
I : : 
I 

Your organizational library or a local library 
I I - I I 

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

Smithsonian Science Information Exchange.(SSIE) I . . 
: . 

I . . 
A Federal library or information center: for example. the National : Agricultural Library or the Environmental Data System I : 
The Government Printing Office (GPO) . . 

I 

National Technical Information Service (NiiS) 

Technical Information Center at. Oak Ridge (TIC) 
I 

Goveroment Solar-Involved Organizations 
I 

I : I . : I . I 
I 

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

I . . 
National Solar Heating & Cooling Information Center 

I 
I 

Regional Solar Energy Centers . 
I 

I : 
State Energy or Solar Offices 

I . : . 
Other: : . 

I . I 
I 

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

I 

A public utility company 
I 
I 

I 
Sources for this specific sample frame••: I 

I . 
I I 

USDA, including Extension and Forestry· 
I . . 

Biq-Energy Council I . . . . I 
I I : . I 

. : . ·-

Services and centers whose primary purpose is to disseminate information.' 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information I rom: "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 #110 In ihe past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources 

0 10 

Public Media: 

Radio or TV 

Penod1cals. newspapers or ma~az1nes 

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 Ener~y 
Industries Association (SEtA). includinfJ their publications 

Contacts with Professionals: 

An installer. builder. designer or manufacturer of solar systems 

Workshops. conferences or training sessions 

Information Services•: 

You,r organizational library or a local library 

A commercial data base: for exam,Pie. Lockheed. SOC. BAS 

, Smithsonian Science Information Exchange (SSIE) 

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

The Government Printing Olfice (GPO) 

National Technical-Information Service (NTiS) 

Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations 

Directly from the U.S. Department of Energy 

National Solar· Heating & Cooling Information Cente1 

Regional Solar Energy Centers 

State Energy or Solar Offices 

0 lher: 

Some other state or local government olfice or publication 

A public utility company 

Services and centers whose primary purpose Is to disseminate Information. 
These data ore booed upon n total ol 63 re5pondcnts. 
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Figure 8-4. Use of Selected Information Sources: All Educators 
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The information sources mentioned h~ast often by Biomass Educators were: 

• A corn mercia! 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 Soiar-Interested Orgal!izations 

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

• American Association for the Advancement of Science; 

• American A_ssociation 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; 

• Friends 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 int~rest) 
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 Publieatiom; on Solar Energy 

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

• Alternative Sources of Energy, 

• 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) publications, 

e -MITRE, reports, 

• Mother Earth News, 

• National Technical Information Service (NTIS) publications, 

• New Era (book by c. Caryl), 

• Northeast Regional 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 Educators 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 microforms. 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 involvement, and educational level were all slightly lower than those of -
other educators interviewed in this study. -

Biomass Educators attached the greatest usefulness to information on: 

• Climatological data, 

• The state of the art in biomass energy systems, 

• Biomass energy system research in progress, 
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• Costs of installing and operating a biomass energy system compared to a conven.:.. 
tiona! system, and 

• 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 ~onferences," and "lists of local lenders, immrP.rs (etc.)." 

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 Economics, 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 frame. The results of this pro~P.ss may be seen in Table 9-1. 

Comparisons. For additional insight into the information needs and the inform.ation 
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 agrb 
cultural process heat. The results of these studies are reported in other report volumes •. 
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Table 9-1. COMPLETION OF INTERVIEWS: BIOMASS COUNTY AGENTS 

Event 

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

attempts or before interviews were completed 

Subtotal 

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

TOTAL. 

Sample frame er~;or rate8 (Percent) 
Completion rate (Percent) 

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

9.1.2 Current Status of Respondents 

Respondents repr.esented counties in the following eight states: 

• Indi_ana (2), 

• Maryland, 

• Montana, 

• New Mexico, 

• Ohio, 

• Oregon, 

• Tennessee, and 

• Texas •. 

Number of 
Candidates 

8 
1 
0 

12 

21 

7 

28 

25 
43 

Unfortunately, no Northeastern states appear in the list •. All County Agents accounted 
for 24 states, picking up somewhat more representation of the South. Simllarly, All 
State Specialists (13 states) were not interviewed in New England nor the Far West. 
(Geographic distr.~I:>Ution by state of respondents in each of the County Agents' and State 
Specialists' groups are shown in Appendix B, Table B-1.) 

Role. In spite of the fact that all of the 9 Biomass County Agents ~xpected 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 
products and agricultural residues). 
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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, 
where 21 of the 45 (47%) responded similarly or for All State Specialists (7 of the 18 or 
39%). 

9.1.3 Backgromd 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 bioll)ass," and 4 in "growth or collection of biomass materials" and in 
"burnable pellets, etc., from biomass." 

· 9.2 .. 2 Types of lnform~tion 

·Biomass County Agents were asked to name the information about biomass energy 
te~lmologies 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. 
Topics mentioned in response to the question included: economics; feasibility of new sys
t~ms; construction steps; solar housing; individual farming operations; insulation; drying 
ovens; structural design for agricultural study; making energy products from wastes; use 
of m\Dlicipal 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 Wlable to· get. This information included: designJand cost figures, specifics 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 categ-ories wA.s read to each res;pon.
dent. Each respondent described the usefulness of each particular. item by assigning it a 
value of· "e~ential," "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: 

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

• Lists of source.s for information; 

• Costs and performance of systems; 

• Climatological data; 

• Tax credits, grants, or other economic 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 performance 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 

• Lists of technical experts. 

Statistical tests indicated that differences between the six highest-rated and six lowest
rated items were significa.nt (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 (II%) thought "local building codes" 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

Rank Average Use!ulness••• Number ot Responses Type of Information 
or Information Product• Some· Not 

Euen- .. ,., 
useful 

(3) 

what atall 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 
llal 
(4) 

useful 
(2) 

UMful 
(1) 

Information Categories: 

Research lnformBtlon Categ~ 

The state of the art 

Research in progress 

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

Costs an9 performance of 
systems 

Slte·S~ecitic Information Categnrles: 

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

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

Markeling lufurrnallon Categories: 

Marketing statistics and sates 
projections · 

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

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

Stanoards. specification::;. ur c.:~rtili
cation programs for eqL•ipment 

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

Expected major developments 
during the next 10 years 

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

Tax credits. grants. or ofher 
economic incentives 

Information Products: 

Reference Information Products: 

A bibliog·raphy of general readings 

A calendar o; confereQces and 
programs 

A list of snurr.P.s for information 

A lr&t ot techmcal experts 

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

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

a particular system works 

A technical description of how 
a particular system works 

System diagrams or schematics 

~.,llgn Information Products: 

·System des•gn handbOOks. u'lstauatlon 
handbooks. or reference tables 
Manual methods for sizing and pre-

dicting the engineering performance 
or life cycle costs of systems 

Computer models for sizing and pre
dicting the engineering performance 
or life cycle cost' of systems 

16 

10 

3 

19 

3 

NA 

NA 

10 

15 

17 

"12 

NA 

3 

12 

19 

17 

3 

12 

8 

8 

19 

22 

: 

i 

0 

3 

NA 

NA 

0 

0 

NA 

2 

0 

3 

o· 

2 

2 

0 

0 

3 

6 

0 

3 

NA 

NA 

2 

3 

2 

2 

NA 

4 

2 

3 

2 

5 

4 

4 

4 

2 

0 

5 

4 

2 

5 

2 

NA 

NA 

6 

4 

5 

5 

NA 

3 

3 

4 

3 

3 

3 

4 

3 

3 

4 

4 

• Eacn sample lrame of users was Questroned on information and informalion produciS •n rheconleKI ot their specific technology. For e~~.ample. bromass sample trames were 
aslo.ed about"a bibliography ol general readings on biomass-. "a calendar of upcoming biomass conferences and programs", etc. 

· · Aank-Each•nlormatron prOduct was assigned 8 rank based on average usefulness. Thus. the product with the highest average usefulness was assigned the rank ol"l": the product 
wnn tne rowcsr averag~;t usefulness would be ran~ed "25" where ull items were asin:d. 111wo or more information produets were lied lor 2nd. they v.ere botn c~~ignorJ a "2", Tho ne•t 
rughe"-1 ranking was then assigned a "4:· 

·•• Average usefulness was calculated by assi9nin9 ~he responses on a 1-4 sc~le I rom a "4"for "essentiat"lo a "l"lor "not very uselut". 

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

TR-748 

Type of Information R~mk; Average Usefulncu••• Number of Rcspon.e. 
Some-

or Information Product• Essen- .. .., ...... 
llal uaetul useful 

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

Information Categories: 

Research Information CategQ!!!g_; 

The state of the art i5 15 25 ,. 
Research in progress 11 2 20 19 

Cost rMtormatlon Categories: 
•' 

Costs of installing and operating 
a solar system compared to a 

8 33 4 conventional system 

Costs 'and performance of 
2 6 ]4 5 systems 

Slte-S~eclflc lnlnrmatlnn Catego,"les: 

Lu\..nl Uulh.Hny Lulle.:s Ul ui11e1 
19 4 11 21 regulations affecting siting or 

installation of systems '· I 
Climatological data such as wind. 
weather. or amount of sunshine 

6 8 23 9 

Marketing Information Categories: 

M~rk.eting statistics and sales 
22 0 projections 

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

Other Information Categories: 
Educational institutions and other 
organizations offering related courses 

15 ~- 1 3 23 on system design or application 
Standard:;, ~pccilication:;, or ccrtifi 

14 2 14 24 cation programs tor equipment 
Institutional. social. environ-
mental. and legal aspects of 20 2 6 30 system applications 

Expected major developments 
10. <~ 14 our1ng tne next 10 years 

Solar system programs. research. 
NA industries. and markt!ls uutsiUt! NA NA NA 

the United States 
Tax credits. grants. or other 
economic incentives 

4 24 12 

Information Products: 
Reference Information Products: 

A bibliography of general readings 13 2 17 
f 

20 
A calendar of conferences and 

21 1" 28 programs 

A list of sources for information 4 6 25 13 

A list ot techntcal experts 15 3 15 19 
LiStS 61 16tal lMa~lt, iMul~rS. 

builders. engineers, installers, 8 6 22 .15 
manufacturers, or distributors 

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

3 30 10 a particular system works 

A teohnioal de::~eri~tion of how 18 4 1 3 19 a particular system works 

System diagrams or schematics 7 6 22 16 

ll_eJ!.Ign Information Products: 

System de~ign handbooks. installation 
handbooks, or reference tables 9 3 22 16 
Manual methods for sizing and Pre- . ' 

dieting the engineering performance 
· or file cycle costs of systems I< 2 19 18 
cOmputer models tor sizing and pre-

dieting the engineering performance 23 0 5 24 
or life cycle costs of systems 

• Each sam pte lrame of users was questioned on information and information products in t.he conte11t of their specihc technology. For e11ampre. biomass sample frames were 
asked about""a bibliography ol general readmgs on biomass··. ··a calendar Of upcommg biOmass conferences and programs'"-. etc. 

Not 
alall 

uselul 
(I) 

4 

4 

0 

0 

9 

5 

"3 

NA 

6 

4 

6 

NA 

6 

9 

8 

0 

9 

4 

6 

15 

• · Rank-Eachmlormation product was assigned a rank based on average usefulness. Tt'lus.the product with the highest average usefulness was assigned the rank of""l"".the proauct' 
w1th tne lowest average usefulness would be rankeCJ H2s·· where art •tems were asked. II two or more information products were !ted lor 2nd. they were both ass•gned a '"2-. The ne•l 
1ugne~t ranking was I hen ass•gned a ""•1:" • 

• · • Average usefulness w<~.s calculated by assigning the responses on a 1-4 scale from a '"<!""lor ··essentia!R 10 a '"1""for Hno! very useful"" 

Figure 9-2. Usefulness of Selected Information Items: Ali Cooperative Extension Service 
County Agents · · 
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Question #8. I will read a list of potential information or information products on solar systems. For e.ch, please 
tell me how useful that information would be to you. Would the following be: essen.tial, very useful, 
somewhat useful, or not at all useful? 

Rank Average Usefulness••• Number of Respon1e1 Type of Information 
or Information Product• 

Some- Not 
Eaaen- Very what at all 

tlat useful uaetul useful 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 (4) (3) (2) (1) 

Information Categories: 

Research Information Categ~ 

The state of the art 

Research in progress 

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

Costs and performance of 
systems 

Slte·Sil!lciflc !nlorma!lon Categories: 
Local building codes or other 
regulations affecting siting or 
installation of systems 

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

Marketing Information Categories: 

5 

5 

9 

3 

9 

Marketing statistics and sales 
projections NA 

Information on how to market and 
sell systems iricluding guidelines NA 

. on obtaining financial support 

Other Information Categories: 
Educational institutions. and other 
organizations offering related courses 22 
on system design or application 

Staudafd5. specificotion3. or ccrtifi· 13 .cation programs for equipment 
Institutional. social. environ
mental. and legal aspects of 
system applications 

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

industries. and markets outside 
the United States 

Tax credits. grants. or other 
economic incentives 

Information Products: 
Reteren¢e tntormatlon Products: 

A bibliography of general readings 

A calendar of conferences and 
programs 

' A list of sources for information 

A list ot techntcal experts 
Lists of local lenders. insurers. 

builders. engineers. installers. 
manufacturers, or distributors 

DesC:riP.:tlve Information Products: 
A non-technical description of how 

a particular system works 

A technical description of how 
a particular system works 

·System diagrams or schematics 

Q!!,!.lgn Information Products: 

5ystem design hcuu.JlJooks. ill::,tetlldtiu.·. 

21 

23 

3 

20 

18 

2 

13 

18 

17 

8 

13 

handbooks, or reference tables 11 
Manual methods for sizing and pre· 

dieting the engineering performance · 
or life cycle costs of systems 

Computer models fOr sizing and pre
dicting the engineering performance 
or life cycle costs of systems 

12 

13 

. 
~ 

; ; 

0 

2 

2 

5 

NA 

NA 

0 

0 

2 

0 

2 

0 

2 

0 

2 

0 

9 

8 

6 

9 

4 

7 

NA 

NA 

6 

2 

8 

4 

6 

9 

6 

6 

8 

9 

3 

4 

7 

8 

9 

8 

11 

2 

NA 

NA 

9 

4 

9 

8 

8 

6 

5 

5 

10 

8 

6 

6 

0 

3 

2 

4 

NA 

NA 

8 

6 

2 

9 

4 

4 

6 

3 

4 

4 

· Each sam pte frame of userS was questioned on inlormation and information products in the context oltheir specific technology. For example. biomass sample frames were 
asked about "a bibliography of general readmgs on biomass". "a calendar of upcoming biomass conferences and programs". etc. 

•• Rank-Ea(.htnformation product was assigned a rank based on average usefulness. Thu~. the product with the highest average usefulness was assigned the rank ot"l": the product 
wm• 111e iuwesa tneoaye u.1i.luloil.::.a nUul.:l t:.u ,·anlood ";!i" r.here all itema ware ast;od. •1 two o• "'"'" inlnrmali,n rrtv1urrc went tiat11nr 7nt1 lhE!)I wPr~ hntti A:'!.5innP.d A R?.R ThP. ne111 
ntghe~t rankmg was then asstgneo a 4:· 

... ·Average l!Selulness was calculated by assigning the responses on a 1--4 scale from a "4"1or "essential" to a "1"1or "notvery useful". 

Figure 9-3. Usefulness of Selected Information Items: All Cooperative Extension 
Service State Specialists 

117 



$=~·'*' _________________________ T_R_-7_4_8 

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 ACQUISffiON OF INFORMATION BY RESPONDENTS 

9.3.1 Use of Seleeted 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 rel'lpnn(lent$ w~r~ 
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: 

• llnit'='d States Department of Agrioulture {USDA)• 

• Pat•iodicwt>, newt>pupcrs; 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: 

• Solar Energy Industries Association {SEIA), 

• 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 following sources? 

Information. Sources Percentage Responding Yes··· 

0 10 20 30 40 50 60 70 80 90 100 

' ' ! : ' Public Media: i 

: 
Radio or TV 

' ' 
. 

Periodicals. newspapers or magazines 
' ' 
' ' 
' ' Private Solar-Involved Organizations: ' ; 
I : 

Private solar energy or environmental.organizations ... ' 
Tile fuca! Cf·lapiEH or r'1ational headquarters of International ' ' 

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

I ' 
Tne local chapter or national headquarter• uf Sola,. E1·1er'gy 0% I 

Industries Association (SEIA). irucludir'19 their' publications I ' ' ' Contacts with Professionals: ' 
' ' 

An installer. builder. desi.yner ur llla,ufactufef ' or so lao- systems ' : ' ' ·-
' Workshops. conferences or training sessions ' 

' I ' ' 
Information Services•: 

I ' 
' ' I 

Your organizational library or a local library 
' - I 

A commercial data base; for example. Lockhee~. SOC. BAS 
I 

' ' 
Smithsonian Science Information Exchange (SSIE) 0% I 

I 

' ' A Federal library or information center; for example. the National 
A~ricultural Library or the Environmental Data System I : : 
The Government Printing Office (GPO) 

I ' : I ' 
' I 

National Technical Information Service (NTIS) I ; I 

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

G 
I : . ' 

overnment Solar-Involved Organizations ' ' 
' ' ' 

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

' ' 
National Solar Heattng & Cooling Information Centel 

: ' 
' ' 

Regional Solar Energy Centers : ' ' : I 

State Energy or Solar Ultices 
I 

' ther: ' ' 
0 

' 
Some other state or local government office or publi'cation 

I 

A public utility company 
' I ' 

Sources for this specific samp.le frame .. : · : I 

' I ' 
USDA, including Extension and Forestry 

~ 
' ' ' 

Oio-[nGrgy Council ' ' ' ' I I 

' ' 
Wood Energy Institute ' 

' 
' : ' 

Services and centers wnose primary purpose is to di••emi11ate info1·1nation. 
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 
Mtionsl office of the U.S. Dopartment of Agriculture, including E~ten~inn 11nrl FnrP.filry" 
These data are based upon a total of 9 respondents. 

Figure 9-4. Use of Selected Information Sources: Biomass Cooperative Extension 
Service County Agents 
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Question #1-1. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

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

Public Media: I 

; 
I 

Radio or TV : : I : 
Periodicals. newspapers or magazines 

' ' 
Private Solar-Involved Organizations: 

I I 

' 
I 

I I· 
I ' 

Private solar energy or environmental organizations ' ' 

lhe local chapter or national headquarters of International ' 
I 

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

! 
The local chapter or national headquarters of Solar Energy • I 
Industries Association (SEtA). including their publications I 

' ' Contacts wi)h Professionals: ' 
I 
I : 

An mslaller. builder. des1gner or manufacturer of solar systems 
I 

Workshops. conferences or training sessions 

Information Services": 
I 

' I 
I 

Your organizational library or a local library 
I 

I 

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

' ... 
Smithsonian Science lnfdrmation Exchange (SSIE) 0% ' 

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

' The Government Printing Office (GPO) 

·r-
I 

NationAl Technical Information Service (NTIS) ' 
I 

' 
Technical Information Center pt Oak Ridqe (TIC) 

I 

Government Solar-Involved Organizations 
; 

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

I ! 
National Solar Heating & Cooling Information Cente1 I 

I : I 
Regional Solar Energy Centers ' I ' : I 

State Energy or Solar Offices 

' 
0 ther: 

' 
Some other state or local government office or publication 

A n11hlir. 11iility r.omrnnl' 

' 
Soo.or.;-O)t; !_or thili !ipec:ilic: Eamplllframo .. ; I 

I 

USDA, including the Cooperative Extension Service 
: j 

' 

j 
I ' ; ' ' ' I 

' I ' 
' ' 

' 

' : 

Services and centers whose primary purpose is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example. the 
manufacturers of biomass conversion equipment were also asked 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:· · 

••• Tl1ese data are based upon a total of 4 5 respondents .. 

Figure 9,-5. Use of Selected Information Sources: All Cooperative Extension Service County Agents 
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0!Jeslion #11 .. In the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes··· 

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

I I ! : I 

Public Media: I 

: I 

I ' 
Radio or TV : 

I : : 
' 

1-'enod1t~l~. liAW~j"l~j"lM~ M m~g~zmes 

I i Private Solar-Involved Organizations: ' I 
I 

Private solar energy or environmental organizations 

The local chapter or national headquarters of International I : 
Solar Energy Society (ISES). including their publicatiobs ' 

··The local chapter or national headquarters of Solar Energy - ; ' ' Industries Association (SEtA). including their publications 
' ' 
' Contacts with Professionals: ' ' 
' ' I 

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

Workshops. conferences or training sessions 
I 

I : nformation Services•: 
I 

' ' ' ' 
Your organizational library or a local library 

' : ' ·• : ' A commercial data base·: lor example. Lockheed. SOC. BRS ' . ' 
' ' ' ' ' Smithsonian Science Information Exchange (SSIE) 

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

' : 
Tnc Govnrnmnnt Printing Office (GPO) 

' : ' I 
National Techn1ca1 Information Service (NTIS) ' 

' ' 
Technical Information Center at Oak Ridge (TIC) 

' 
' ' overnment Solar-Involved Organizations ' ' ' G 
' ' ' - ' 

Directly from the U.S. Department of Energy 

' : National Solar Heating & Cooling Information Center 

l I : I 

· Regional Solar Energy Centers ' ' ' 
' ' 

' 'I 

State Energy or Solar Offices 
I 

ther: I 

' 
0 

' : 
Some other state or local government office or publication 

I 

A public utility r.omr>any 

s 
I : ources for this specific sample frame••: 
' ' I I 
I I 

USDA, including the Cooperative Extension Service 
I ' 
' ' I 

' ' ' I 

' ' 

' : ' 

Services and ctmters whose primary purpose is to disseminate information .. 
Some sample frames were questionP.rt 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:• 
i'nesP. r1~'"' ~rH lrn~'"' u~ui'o " total of 10 re~Donoent~. 

Figure 9-6. Use of Selected Information Sources: All Cooperative Extension 
Service State Specialists 
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• International Solar Energy Society (ISES), 

• A commerciru data base, and 

• Bio-Energy Council. 

Although Biomass County Agents rated "periodicals, 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-Interest~mO!l{l!l!izations 

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 re~ipondent) included: 

• American Home Economics Association, 

• Business and Professional Women, 

• Governor's Council on House Energy (Montana), 

• Montana Home Economics Association, and 

• National Association of County Agricultural Ager;tts. 

9.3.3 Expa;ure to Publications on Solar Energy 

During the past 6 months, 7 of the 9 Biomass County Agents had read publications that 
included information on biomass energy applications. The publications they could sp~cify· 
(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 ob~ained 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 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 anc;l 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 County Agents found these information products/services to be the most useful: 

• 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 data; 

• Tax credits, grants, or other economic incentives for biomass energy applica
tions; and 

• 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 aspects," 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 informatiqn 
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 

Event 

Interview completed with sample frame candidate 
Interview completed with referral candidate 
Refusal or candidate termination 
Contact attempted: could not reach candidate within three 
attempts, or before interviews were completed 

Subtotal 

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

TOTAL 

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

alnvalid candidates divided by TOTAL 
bcompleted interviews divided by Subtotal 

10.1.2 Current Status of Respondents 

Number of 
Candidates 

5 
2 
0 

1 

8 

8 

16 

50 
88 

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 boiler) and a heating system recovering 
steam from the city's incinerator. The type of systems mentioned hy the remaining ~ 
respondents included: a wood furnace backup for a solar system heating a 6,000 ft 
office building, a woodwaste-burning boiler, and a spreader-stoker boiler which burned 
wood pellets. 

l''our ot' the 7 respondents were mRn~gers when the biomass conversion system wa.8 
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 experience). 

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 st~ .in engineering 
and the other 3 were m~gers/administrators. 
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10.2 INFORMA110N NEEDS OF RFSPONDEN'IS 

Even though the Biomass System Managers already had an existing biomass energy con
version system, 4 of the 7 (5796) Biomass System Managers· indicated they would need 
additional information on biomass on the job, and 2 (2996) 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 (6796) needing information on the.job and 2 (2296) outside the 
job. 

10.2.1 Types of Irirormation 

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 
topics receiving single mentions included: the reliability of biomass supplies and fuel 
costs, information on the economics 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 
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 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 hiomRss 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: 

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

• Tax credits, grants, or other economic incentives; 

• Costs and performance of systems; and 

• A technical description of how a particular system works. 

Biomass System Managers assigned the lowest ratings to: 

• Climatological data, 

• Computer models- for sizing and predicting performance or costs, and 

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

TR-748 

Type of lnformalion Rank Average Usefulness••• Number of Responses 
Some-or Information Product• Essen· v., """ Ual. useful useful 

1.0 1.5 2.0 2.5 30 3.5 4.0 (4) (3) (2) 

Information Categories: 

Research Information Categ~ 

Tne state ol the art !! 0 3 3 

Research 10 progress 
8 0 3 3 

Cost lnfo.rmation Categories: 

Costs oftnstalling and ope1ating 
a solar system compared to a 

2 conventional system 

Costs and performance of 
systems 3 4 

iii••lJ.~~•~IfiL lnfutmaiiun Caluyurlusl 

I nr.rtl h111lt1inn r.nr1rc; nr nlhPt 
regulations a·ffecting slung or 14 0 2 
'tnst;~ll~tinn nf ~ystP.ms 

Climatotogtcal data such as wind. 23 • 0 0 2 
weather. or amount of sunshine 

Marketing Information Categories: 

Marketing statistics and sates 
protections 17 0 2 

Information qn how to n•arket and 
sell systems mtludulg gtudelmes 
on ohtruning ftn;:~nr:t<ll 8l•pport NA NA ~A NA 

Other Information Categ2ries: 
Educatton;tl 111Sittut1ons and other 
organ•zations olfenng related courses 
on system des•gn 01 application 17 0 2 3 

Stand<Hds. ~pecit•cauons. u• cert1fi-
cat1on ~Hog•ams for uqu1pment 8 2 

tnslltullonill. sol.1at. en·:•ron· 
mento:tl ctrhl lt:gal aspects Ul 

14 0 3 2 systen• dpJJIICatlons 

Expect~d maJO• devehJpnumts 
t1••rin'J lhn. n•'•'. lQ \'0~1!£ 8 u ~ 

Sola• system ptoy•ams. ,.,~~f:all.:h. 
1rHhlStlu~~ ~r1tl Md/K~IS ()li!Su".lt! NA NA NA NA 
1t1e Untied St~ws 

Tax c•edils. ~ri:tnts. or other 
economic irH.t~''''v •. ·s _l s 

lnforll)alicm !"r.Q.ducts: 

Reterence_!ruQ!!!!.~~r~~ 

A blbltogravl•y of gencr~t n:~;;dlllQS 20 0 3 
A l.3h:::nda• ot conferences and 21 

Pl()yrHITlS 0 0 5 

A list ol sutuces lo1 inl11nnatiun 5 0 3 4 

A 11::.1 ul lt:t:llllll:dl t!"J.l'..!IIS 8 0 4 
I iSIS <_lf 11.)('~1 l•!tldE:r~. tl">::iilrCI~. 

butlders eng.neers. Installers. 19 0 2 
nw••••laclure•s.o• •i1sl:tbulors 

Descrl~ntormatlon.Products: 

A non-technit:~l d~scnpttoil of how 
a particular system works 2 

A ~~~~l~i~ijl aescrmlinn no nnw 
a part•cuta1 sy5t~m worh.s. 4 3 2 

Cy::~tcm d1ngrum:; 01 lChcmat~c~ s ~ 0 4 

Q..e.§..ign Information Products: 

System design tlandboqks. installai1on 
handbooks, or reference table::; 
Manual methods tor SIZing and pre- 14 0 3 2 
. dieting the eng10eering performance 

or lifo cyclo coctc of C'(Ctcmc. 13 0 2 3 
Computer models lor s1:t1ng and pre- - l dieting the engineertng performance 22 : 0 0 2 

or life cycle costs of systems ' 
• Each sample frame of users was quesu.,ned on 1nlormatton and .nformallon producls tn the confe~tt of then spectlic lechnology. For e~tample. b1omass sample frames were 

asked aboul"a bibliography ot gene• a! 1eadmgs on biomass". "a calendar ol upcom1ng b1omass conferences and programs ... etc. 

No I 
at all 

use lui 
(1) 

0 

6 

NA 

0 

NA 

0 

0 

2 

2 

0 

4 

•• Rank-EachmlormaiiOI'l producl was assigned a rank based on average useluln~ss. Thus.lhe prQducl with the higheSI average usefulness was asstgned the rank ot"l".the proauct 
w1th the lowest average usefulness .would be ranked "25" where all tlems were asked. II two or more in/ormation products wer~ hed lor 2nd. they weu~ both ass•gned a "2". ThP ne~t 
n•gne~t rankmg was then ass1gned a "•1:' 

"' Average usefulness was calculated by assigning the responses 9n a t-4 scale lrnm a "4" lor "essent,al"to a "t"fo• "not ve~y useful". 

Figure 10-1. Usefulness of Selected Information Items: Biomass System 
Managers 
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Question #8. I will read a list of potential information or information products on solar systems. For each, please 
tell me how useful that information would be to .you. Would the following be: essential, very useful, 
somewhat useful, or not at all useful? 

.. 
Type of Information Rank Average Usefulness••• Number of Reapon ... 

or Information Product• 
Som .. 

Euen· .. .., .... 
tlol u•ful uootut 

t.O t.5 2.0 2.5 30 3.5 ..• ,., (3) (2) 

nformation Categories: ' ; ' 
' ' ' : I I 

I ' Reaearch lnfgrmal!go Categ2!!n;. ' I I ; 
21 ' 1 1 4 The state of the art I 

' I 

' ' 
I 

Research in progress NA 
I ' NA NA NA I I 

' ' ~~ion Categories: ' ' ' 
' 

I I 

I 
I I 

Costs of installing and operating ' I ; 
a solar system compared to a 

1 7 1 1 
conventional. system ' : I I ' I 

Costs and performance of 2 6 2 0 systems -· ' 
' 

I ' I 

' ' ' I 

Slte-Sil!!clllc Information Calegorlea: ' ' I I I 

' : Local building codes or other 2 6 2 0 regulations affecting siting or 
installation of systems : : : 

Climatological data such as wind. 10 2 2 4 
weather. or amount of sunshine 

' I 

~g Information C•tegortes: ' : ' 
I 

Marketing statistics and sales 19 ' ' I 

projections 2 1 2 

Information on how to market and : ' 
; 

sell systems including guidelines NA ' NA NA ·NA 
on obtaining financial support : I 

I 

Other Information Cat!!9ortes: ' ' I 
Educational institutions and other ' I 

organizationS offering related courses 10 ? 2 4 
on system design or application : ' 

Standards. specification&. or cerlifi· 
., 

cation programs for equipment 7 2 4 2 
Institutional, social, environ- ' : : 

' ' mental, and legal aspects of 17 ' 2 1 3 
system applications ' ' : ' 

Ex;pected major developments ' 
during the nex;t 10 years 7 3 1 5 

: : 
Solar system programs. research. ' 

industries. and markets outside NA ' .IJA NA NA 
the United States ' ' 

Tax credits, grants, or other 5 ! 5 2 2 
economic incentives : ' : 

: ' Information Products: ' I 
' I 

Meference Information Pfoducta: 
21 ' 

A bibliography of general readings ' 1 1 4 
' 

A calendar Uf t.:unft#e!'lces and 19 : 0 3 4 
programs I : 

A list of sources for information 10 2 2 4 

A list of technical ex;perts 16 ' I 2 1 4 
Lists of local lenders. insurers. ; : I I 

buildcm. engineers, installers. 2 6 1 2 
manufacturers, or distributors : I I 

I I I I 
DescrtP.:tlve Information Products: ' : I 

A non-technical description of how 
.6 a particular system works 3 5 0 : : •· A technical description of how 
7 3 2 3 a particula·r system works 

; : : ' I 
System diagrams or schematics 14 

I 

3 1 2 
: I I 

I 

l:lqJgn Information Products: 
I 

' 
Syst~:m design handbook!, installation 
handbooks. or reference tables 10 3 1 3 
Manual methods for sizing and pr~ : : : dieting the engineering performance 14 1 3 4 or life cycle costs of systems ' 
Computer models for sizing and pre- : : ' ' dieting the engineering per,formance 17 1 2 4 

or life cycle costs of systems : ; 

• Each sample frame of users was questioned on Information and inh:,mation proel.}t2Q,e context of their specific technology. For exnmplo, biomaaa aample frames were 
asked about Ma bibliography of general readings on biomass". "a catendat-of upcoming biomass conferences and programs", etc. 

-alaU 
uootut 

(1) 

3 

NA 

0 

1 

1 

1 

4 

~lA 

1 

1 

3 

0 

NA 

0 

3 

2 

1 

2 

0 

1 

1 

3 

2 

1 

2 

•• Rank-Each information product was assigned a rank based on average'u'setutness. Thus, the product with the highest average usefulness was assigned the rank ol "1": the product 
with tt\c lowcat average u~:ofulnou II!'Ol•l~;t 1:14 raniiCttt"?!iH whara all itam• wera asllart II rwnnr more intormetion Pr~r,~lt w~;~:re !i~ rqr ?~fil.!hey '!'i9re both assigned a H2", The Mxl 
rugnest rankluy WiiS tlnm ts1111iyuod a "•.:' 

.. • Average usefulness was calculated by auigning the reaponan on • 1 ~ K8le I rom a "4" tor "es,..~~~H '" • "~ H lot ·"!Mr.~rv use!tJ!~. 

Figure 10-2. UsefulneN of Selectecllnform11Uon ..... : AcU.,. Solar Heating and 
Cooling Building Ow~ 
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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 entire group. 

Statistical tests were also used to determine whether the Biomass System Managers 
ra~ed any o~ 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 described 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 
loc~ 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 ACQUISmON OF INFORMA110N BY RESPONDENTS 

10.3.1 Initial Information· Sources 

Although the Biomass. System Managers had already gone through the nAtA gath~ring 
. process, they were asked in retrospect what would be the first thing they would do to 

obtain information about bi~mass energy if they were starting over. The types of infor
mation sources mentioned varied widely, .with single mentions made for the following 
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), Rn 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 the respon
dents. The results are shown in Fig. 10-3. For the purpose of comparison, the results for 
SHAC Building Owners/Managers (Fig. 1 G-4) are also included. 
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Question #11. In the past few years, have you obtained any type ot'solar information from any oi the following sources? 

Information Sources- Percentage Responding Yes ··· 

0 10 20 30 40 50 60. 70 80 90 100 
I 

I 

i I 

: I 

Public Media: I 

: I 

' ' ' Radio or TV : ' 
I : ' ' 

Periodicals. newspapers or mag:izine~ 

' ' ' I 
Priva'te Solar-Involved Organizations: ' ' ' 

' : I ' ' I ' 
Private solar energy or environmental organizations 

The local cha~oer or national headquarters of lnt~mational ' ' ' 
I ' 

Solar Energy Society (ISES). including their publications 
' 

The local chapter or nationAl hP.Ac1quarters of Solar Energy 
Industries A~~nr.iAtion (SEIA). including their publications 

I 

' Contacts with Professionals: ' 
' ' ' I 

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

: 
Workshops. conferences or training sessions 

I ' : I ' nformalion Services•: ' ' ' ' 
' 

' Your organizational library or a local library : 
I 

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

. Smithsonian Scienc.:e l11lormation Exchange (SSIE) 
' : ' A Federal library or information center: for example. the National : Agricultural Library or the Environmental Data System 

. 
I 

' The Government Printing ()ffice (GPO) 
I 

National Technical Information Service (NTIS) 

' 
Technical Information Center at Oak Ridge (TIC) 

G overnment Solar-Involved Organizations ' : 
' _, 
' 
' 

Di.-ectly from the U.S. Department of En orgy ' : 
' : National Solar Heating & Cooling. Information CP.ntP.I 
; 

' Regional Splar Energy Centers ' ' ,. 
' ' 

State Energy or Solar- Officoc ' : 
' ' ther: I 

I 0 

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

I A public utility company : 

1 ' : Sources for this specific sample frame••: 
' I ' I ' I ' USDA, including Extension and Forestry : ' ' ' ' 
' ' ' Bio · Enorgy Council " ' ' ' ' I. 

' ' ' 
Wood Energy Institute .. 

' : ' 

Services and centers whose primary purJ)ORP. iR tn disseminate Information. 
Some sample frames were questioned about additional information sources which are applicable to their techndlogy. t-or example. the 
manufacturers of biomass conversion equipment were also asked if they have obtained any type of solar information from: "th~ local or 
national office of the U.S. Department of Agriculture. including Extension and Forestry:· 
Tin~"~ uatil a1·c based upon a total ol 7 rcopondcntc. · 

Figure 10-3. Use of Selected Information Sources: Biomass System Managers 
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Question #11. iri the past few years, have you obtained any type of solar information from any of the following sources? 

Information Sources Percentage Responding Yes ... 

0 10 20 30 40 50 60 70 80 90 100 
I ' i I ' Public Media: ' 

I 

I ' I ' I 
nadio or TV I ' I 

' : I 

Periodicals, newspapers or magazines 
I ' . ' 
I I I 

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

I ' : 
' Private solar energy or environmental organizations ' ' ' ' 

The local chapter or national headquarters of International I ' ' 
I ' 

Solar Energy Society (ISES). includin~ their publications ' I 
The loc·al chapter or national headquarters of Solar Energy ' 
Industries Association (SEIA), including their publications 

I 

' Contacts with Professionals: , ' I 
' I I ' An ln'staller, builder. designer or manufacturer of solar systems 

L i 
Workshops, conferences or training sessions 

I I 

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

Your organizational library or a local library - I 

A commercial data base; for example, Lockheed, SOC, BAS 
I I 

' ' 
' I 

: ' 
Smithsonian Science Information Exchange (SSI~) 0% ' ' I : ' A Federal·library or information center; for example, the National ' ' ' 
Agricultural Library or the Environmental Data System ' I 

I 
' ' . The Government PrintingOffice (GPO) 

I 

National Technical Information Service (NTIS) 

' 
Technical Information Center at Oak Ridge (TIC) 0% 

I 

' ' 
Government Solar-Involved Organizations 

I : ' ' I 

' I 

LJ1rect1y from the U.S. Department of Energy 
I 
I 
I 

I I I 

National Solar Heating & Cooling Information Center ' ' 
I ' I 

Regional Solar Energy Centers ' I 

State Energy or Solar Offices 

~: ' 
' 
' Some other state or local government office or publication 

I ' 
A public utility company 

I ' 
Sources for this specific sample frame••: : ' 

' 
I ' 
I I 

I 

Your State Solar Sodety or Association I 

' 
I ' 
' 

I 
I 

' ' ' 
' ·• . ' 
' ' I 

Services and centers whose primary purpose·is to disseminate information. 
Some sample frames were questioned about additional information sources which are applicable to their technology. For example, the 
manufacturers of biomass conversion equipment were also asked 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 oi 9 respondents. 

Figure 10-4. Use of Selected Information Sources: Active Solar Heating and 
Cooling Building Own.!rs/Manag~rs. 
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The information sources mentioned most often 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); 

• 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. Thes~ organizations (all 
receiving single mentions) included: · 

• American Society of Civil Engineers, 

• American Textile Manufacturers Institute, 

• Maine Audubon Society, and 

e SEIA. 
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10.3.4 Expa;ure 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, . . . . . . 
• Maine Audu~on Society publications (on solar energy and wood), 

. • Plant Energy Management, 

• Plant· Engtneertns, 

• Solar Age (2), · 

• SEIA News (on swimming pool heating), 

• Sun World; 

• Textile World, and 

• Wood and Wood Products. 

One Biomass System Manager 8lso mentioned "SEIA Magazine," a publication which could 
not be verified by the authors. 

10,.4 SUMMARY AND COMMENTS 

Seven managers of biomass energy conversion systems were interviewed. TypP.S of 
biomass energy systems used included: conversion of municipal waste, heat recovery, 
and wood by-products. Management experience with the systems included four with .1-3 
years experience and three .with over 3 years. ·~. · · · 

·.· Biomass System Managers gave the highest priority to receiving information on: 

• Costs of installing and operating a biomass eilergy system compared to a conven-
tional system; · · · · · 

• Tax credits, grants, or other economic incentives for· biomass energy applica:.. 
tioo~ · · · 

. . . . 

• COF:tn ond performance of biomass enet•gy t;ystcms; 

e A technical description of how a particular biomasS energy system works; 

• A nontechnical description ·of how a particular biomass energy system works; .and 

• Biomass energy system diagrams or schemati'cs. . 

They gave low ratings to "climatological data," "computer models," "marketing statis
tics," and "calendars." 

The resulting picture of the Biomass System Manager was one whose primary information 
concerns consisted of economics (both costs and economic incentives) and descriptive 
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information on biomass energy systems. Similarly, SHAC Buildin.g O~ners/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 loqallenders, 
(etc.)" and "local building codes." 

The information sources mentioned most often included "periodicals," professional cQn
tacts such as "an installer, builder," "workshops, conferences," and "private solar energy · 
or environmental organizations." Biomass System Managers referred to a limited nl,lmber 
of sources for information on solar energy. When asked in retrospect what would be the. 
first .thing they would. oo to obtain information on biomass energy, the responses varied· 
widely arid offered little consistency! . . . 
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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 STUDmD 

A. PHOTOVOLTAICS 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Researcher Manufacturers 

4. Manufacturers 

5. Electric Power Engineers 

6. Utilities 

7. Educators 

B. PASSIVE SOLAR HEATING AND 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 
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Table A-1. GROUPS STUDmD (Continued) 

C. ACTIVE SOLAR HEATING AND COOLING 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

3. Heating and Cooling System Manufacturers 

4. Water Heating System Manufacturers 

5. Nonconcentrating Collector Manufacturers (see also Industrial and Agricultural 
Process Heat) 

6. Other Component Manufacturers 

7. · Distributors 

8. Installers 

9. Architects 

10. Builders 

11. · Planners 

12. Heating, Ventilating, and Air Conditioning Engineers 

13. Industrial Engineers 

14. Utilities 

15. Educators 

16. CES County Agents 

17. Homeowners with Space Heating Systems 

18. Homeowners with Water Heating Systems 

19. owners/Managers of Buildings with Solar H~ating and Cooling (SHAC) Systems 

D. BIOMASS ENERGY 

1. Federally Funded Researchers in Production and Collection 

2. Federally Fuhded Researchers in Conversion 

3. Nonfederally Funded Researchers in Production and Collection 

4. Nonfederally Funded Researchers in Conversion 
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Table A-1. GROUPS STUDffiD (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 Products Engineers and Consultants 

10. Educators 

11. CES County Agents 

12. Owners/Managers of Biomass Systems 

E. SOLAR THERMAL ELECTRIC POWER 

1. DOE-Funded Researchers 

2. Non-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 PROCESS HEAT 

1. Industrial Process Heat (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 STUDmD (Continued) 

P. INDUSTRIAL AND AGRICULTURAL PROCESS HEAT(cont'd.) 

8. Educators (IPH) 

9. State Agricultural Offices (APH) 

10 •. CES County Agents (APH) 

G. 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. Eduontors 

9. CES County Agents 

10. Small Wind Energy System Owners 

H. OCEAN ENERGY SYSTEMS 

1. DOE-Funded Researchers 

2. Non-DOE-Funded Researchers 

I. SOLAR ENERGY STORAGE 

1. DOE-Funded Researchers 

2.. Non-DOE-Funded Researchers 

J. GENERAL SOLAR 

1. Loan Officers 

2. Real Estate Appraisers 
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Table A-1. GROUPS STUDmD (Concluded) 

J. GENERAL SOLAR (cont'd.) 

3. Tax Assessors 

4. Insurers 

5. Lawyers 

6. Nonsolar Utilities 

7. Public Interest Groups 

8. CES State Agricultural Specialists 

9. CES State Information Specialists 

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

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

12. State Energy/Solar Offices (NESEC states) 

13. .state Energy/Solar Offices (SSEC states) 
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This Appendix describes several aspects of the way in which the studies were developed 
and conducted. 

FACTORS IN STUDY DF.SIGN 

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. 
Interviewing by telephone also had the result of improving the response rates {over those 
using a mail questionnaire). 

Thus, these factors dictated the final study design: a broad-based study {the final 
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 ciill.backs, 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 (who would not know anything about interviewing techniques) or 
by contracting a professional teiephone 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 forced 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 statistics." 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 daht uases) 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 contacts 
with professiQnal, 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, etc.· 

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 declined. Additionally, 
the Technical Information Dissemination (TID) program subcontracted a consulting firm 
to develop lists of members of the solar community. Although the resulting lists. were 
significantly smaller than had been anticipated, they provided valuable backup 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, ~ 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, etc. Averaging over all groups, 20%-25% of the candidates 

· in the sample frames were no longer valid. . 

Pilot Testing 

In August 1979, Market Opinion Research (MOR) conducted a pilot test by doing 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 Research~rs, 

• 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 result.ing, 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 sola.r 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 condu~ted 
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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 
dgided by nine to obtain "i," the "skip interval." Starting from a random point (R), every 
i name then became one of the first nine candidates. . 
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An initial call and up to two callbacks (at different times of day on different days of the 
week) were made, attempting to reach each designated respondent. If an interview was 
not completed after three attempts, the interviewer took the questionnaire to the inter
viewing supervisor. The supervisor thefh designated the next person in the sequence ~ 
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 subs1\}ute, no 
interview was completed, this process was repeated. (This time the (R + i + 2) person 
would become the candidate, etc.) For the entire study, 54% of the completed inter
views were with the originally designated respondent and 26% were with the first substi
tute. The remainder were completed with a second or higher substitute. 

There is evidence that for some sample frames MOR did not use a iandom s&rting poi'i\t 
to commence the skip interval, but instead used the sequence of 1 s ' (1 + nt ' (1 + 2i)t ' 
etc., names for initial candidates. Such a practice clearly does not conform to profes
sional standards. 'l'his practice was not critical in those samf.Jle frames with a large 
initial size or no particular order, since SERI did a valid random subsampling to reduce 
the sample size to 30 or 40. In small sample frames or in frames with a definite pattern, 
however, thiS procedure could have caused biases. All seven of the Cooperative 
Extension Service (CES) sample frames were arranged in a state-by-state order. As a 
result of not randomly changing the starting point, there was a 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 did occur for some states. 
Thus, for these groups results were geographically biased. 

STUDY PROCEDURE 

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

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

Candidates were telephoned during business hours (except for homeowners who . were 
called during the early evening and weekends). If the interview candidate could not be 
contacted in the initial call, as many as two additional callbacks were made. These call
backs were made at different times of the day and on different days of the week. If no 
interview was completed after three attempts, a substitute candidate replaced the initial 
candidate and the process started over. If a secretary indicated the candidate would be 
in later at a specified time and day, the callback was scheduled correspondingly. If a 
candidate was too busy to talk when initially contacted, an appointment was made to call 
back at a specified time. Only 3% of the candidates contacted refused to be interviewed 
or terminated the interview before it was completed. Once a candidate was contacted, a 
screening procedure was used to verify that the respondents being interviewed actually 
represented the group to which they ostensibly belonged. For example, a respondent who 
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Table B-1. COOPERATIVE EXTENSION SERVICE (CES): STATES 
REPRESENTED IN SAMPLESa (Number of Respondents) 

State 

Alabama 
California 
Colorado 
Connecticut 
Delaware 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maryland 
Michigan 
MiMesota 

· Missouri 
Montana 
Nebraska 
New Mexico 
New York 
N. Carolina 
Ohio 
Oklahoma 
Oregon 
S. Carolina 
S. Dakota 
Tennessee 
Texas 
W. Virginia 
Sample Size 

by Technology 

Total States 
Represented 

County Agents 

Bio- Pas
mass Wind APH sive 

2 

1 

1 

1 

1 

1 

. 1 
1 

9 

8 

1 
1 
1 

1 
1 
1 

1 

1 

1 

9 

9 

1 

2 

1 

1 

1 

1 
1 
1 

9 

8 

1 

1 

1 

1 

1 

1 

1 

1 
1 

9 

9 

State Specialists 

Ac- lnfor- Agricul- All 
tive Total mation tural Total CES 

1 

1 

1 

1 

1 
1 

1 

1 

9 

9 

2 
1 
2 

1 
1 
1 
5 
1 
3 
2 

1 
1 
2 
1 
2 
3 
1 

2' 
2 
1 
1 

3 
3 
3 

45 

24 

1 

1 

1 
1 

1 

1 

1 

1 

1 

9 

9 

1 

1 

1 

1 

1 

1 

1 

1 
1 

9 

1 
1 

2 

2 
1 

2 

2 

2 

1 

1 
1 ' 

1 
1 

18 

13 

2 
1 
2 
1 
1 
1 
3 
1 
5 
1 
3 
4 
1 
1 
3 
2 
1 
2 
5 
1 
2 
2 
2 
2 
1 
1. 
4 
3 
4 
1 

63 

30* 

astates not r.epresented 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, Wisconsin, 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. 
lf the initial candidate could give the name of another person, the referral person (or 
"referra111) 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: 

• In the next year do you expect to need information on biomass systems for your 
job? 

• . 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 
Incorrect entry of a data value that was within the proper range {e.g., entering a "3" 
when the correct number was u 11211 but where the numbers "1," "2,'1 "3," and "4'i 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. · 

Nommiform 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 pel'Son 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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All potential respondents from the initial sample frames were sent the following letter 
(see Fig. C-1) from one to three weeks prior to being contacted by telephone. There are 
three phrases (underlined in this example) which were changed to describe the group and 
the solar technology. For example, "a researcher" was changed to read "a manufacturer" 
or "an educator," etc., as appropriate for the specific sample frame •. Similarly, "passive 
solar heating and cooling" read "photovoltaics" or "wind energy systems," etc., according 
to the technology about which this potential respondent was to be interviewed. About 
3,500 such letters were mailed over a period of several weeks. Less than 100 were 
returned as undeliverable •. 

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

There were numerous telephone calls to 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 
information and will acrve the need3 of a variety of groups: among them, resear~het•s, 
manufacturers, architects, builders, lawyers, and homeowners. Services provided to you 
by the SEIDB may include an inquiry response service, computer access to models or 
large sets of data and free brochures, handbooks, etc. 

The U.S, Department of Energy ho.o defined oolar mergy 03 eneompa33ing technologies 
which involve both direct and indirect uses of sunlight; inf<rmation fa- aU of the follow-
ing technologies will be included in the SEIDB: -

Solar heating and cooling (active) 
Solar heating and cooling (passive) 
Solar agricultural process heat 
Solar industrial process heat 
Wind energy conversion systems 
Biomass energy systems 
Photovoltaics (direct conversion of sunlight to electricity) 
Ocean energy systems · 
Solar thermal electric power 
Solar energy storage 

So that this data bank can be developed to meet your present or future solar information 
needs, SERI is surveying inf<rmation 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 opinio!ls and to define your solar 
information needs. This will help us ensure that the data bank will be responsive to the 
needs of researchers as well as those of other groups.· · · 

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

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

Sincerely, 

~/.~ 
Barbara L. Wood, 

. Staff Market Research Information Specialist, 
Information Dissemination Branch, 
Information Systems Division 

Figure C-1. Letter of Introduction 
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A different questionnaire was developed for each distinct group in this study. These 
questionnaires were very similar, however, in that the same type of information was 
being sought from each of the groups. The individual questionnaires were developed by 
constructing a core questionnaire, then making appropriate revisions, additions, and dele
tions to produce a distinctly tailored questionnaire for each group. 

Two sample questionnaires are provided in this appendix. A version of the first (Fig. D-1) 
was used for all samples except for users of solar systems (homeowners, building 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 questionnB.ire 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 Sa, 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 distinct answers 
given. Since each respondent did not rate these items, it was impossible to determine 
which of these information needs was the most important. Afforded a second thought, 
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. 
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In the next year, do you expect to 
need information on biomass 
energy? 

To what extent gre vou curcentl.Y. 
iiwolved with biomass energ.Y s.v~tem$? 
Would you say you are: 

(a) For your job? Yes ••••••• 111 
No. • • :z-

(b) Outside of 
your job? 

Don't know. • .8 
NA. . . • • • • • • 9 

· Yes. • • • 
No ·• • • • 
Don't know 
NA • • • • 

. l-1-
.... 2 

8 
• 9 

VPry invnlvPrl •••... , , .4 
Moderately invol ven or • • • . ·~ 
Slightly involved. • • • • • .2 
Not at all involved (VOlUNTEERED) •• 1 
Don't know. 8 
NA. • • • • • • 9 

_ '.oihat are you doing in the field of biomass energy? (ASK AS OPEN END) 

How well informed would you say 
you are about biomass energy 
systems~ would you say you are: 

Very informed •••••••••••• 4 
Moderately informed Qr ••• , , , , 3 
Slightly informed • , • • • • • • 2 
Not at a 11 informed (VOLUNTEERED). 1 
Don't know: • • • • • • • .8 
NA. • • • ••• 9 

What is the most important information that could be provided to~ about 
biomass energy? (INTERVIEWER: THIS INCLUDES INFORMATION \~HICH COULD BE PROVIDED 
BY AN INFORMATION CENTER) 

1st mention 

2nd mention 

Cd 1 

(IF "YES" 
TO EITHER, 

NTI~IUE. 
OTHERWISE 
tTERMINATE) 

31 
3? 

Verb. 

JS 

C+V 

36-42 B1k 

I 
Figure D-1. Questionnaire 
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6. 

~ 

7. 

Cd 2 
1-10· as 1 

For which of. the following areas of biomass energy 
interested in obtaining infor~ation? {READ LIST. 

are you 'particularly 
CIRCLE ONE RESPONSE PER 

Don't ITEM .] . 

( 1) Growth or collection of biomass mater-
ials 

( 2) Liquid fuels from biomass materials 
(3) Gases from biomass materials 
( 4) . Burnable pellets, etc., from biomass 

materi a·l s 
(5) Residential burning of·wood 
(6) Collinerci a 1 or· industrial burning of 

wood, agricultural residues, or 
municipal wastes 

Are there any other areas of biomass energy 
interested in obtaining·information? 
(SPECIFY)· 

(1st Mention) 

(2nd Mention~ 

What publications have you read in the 
past six months that include information 
on biomass energy? 

1st Mention 

2nd Mention 

3rd Mention 

Yes No KnoH NA 

1 2 8 9 11 

1 2 8 9 12 
1 2 8 9 13 

1 2 8 9 14 
" 1 2 8 9 15 

1 2 8 9 16 

17-75 B1k 
for which you are especially 7 6 Cd if 

77-80 Job ff 

Cd 3 
1-10 as1 

11-43 B.lk 
44· C+V 

·4s-s1 Blk 

,. 

None. 001 

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

Read too many to name 
(VOLUNTEERED) 

(ASK) Which are most 
(RECORD TITLES) 

Names publications 
(RECORD TITLES). 

• 003 52-54 
important? 

.004 

55-75 Blk 
76 Cd !f 

77-80 Job ;] 

CL 

Figure 1)-1 .. Questionnaire (continued} 
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8a. I will read a list of potential information products on biomass energy. 
For each, please tell me how useful th~t 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] 

Essential 
Very 

Useful 

Not · 
Somewhat At All 
Useful Useful 

Don't 
Know 

(1) A bibliography of 9eneral readings 
on bi amass energy systems •••••• 4· 

(2) A list of sources for information bn 
particular biomass energy systems 4 

(3) A calendar of upcoming biomass 
energy conferences and programs. • 4 

(4) Diagrams or schematics of a specific 
biomass processing system. • • • • 4 

(5) A non-technical description of how 
a particular bi ou1ass energy system 
works. • • • . 4 

(6) A technical description of how a 
particular biomass energy system 
works. • • • 

(7) Lists of local lenders, insurers, 
builders, engineers, installers or 
distributors for biomass energy 

4 

systems • • • • • 4 

(8) Biomass energy system design 
handbooks, 1nstallation handbooks 
ur r·et>ereru.:e ldll1 es. • • • • 4 

(9) A list of technical experts in a. 
specific area of biomass energy. 

[

(10) 

( 11) 

Man~al methods for .. sizing and pre
dicting the engineering performance 
or 1 ife cycle costs of biomass 
energy systems. • • • • . _ 

·computer models for sizing and pre
dlct"i ng "the engineering performance 
or life ~ycle costs ••• 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

., 
"' 

2 

2 

2 

Figure D-1. Questionnaire (continued) 
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8 

1 8 

1 8 

1 8 

8 

1 

i 8 

8 

1 8 

1 8 

Cd 1 

NA 

9 43 

9 44 

9 45 

9 46 

9 47 

9 48 

9 49 

y )U 

9 51 

9 52 

9 53 
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Cd 1 
8b. I wi 11 n·ext read a 1 i st of types of information on biomass energy. For each, p 1 ease 

tell me how useful information of that type would be to you. Would the following 
be: essential, very useful, somewhat useful or not at all useful? [READ LIST. 
ROTATE. CIRCLE ONE RESPONSE PER ITEM] 

Not 
Very Somewhat At All Don't 

Essential Useful Useful Useful Know NA 

(1) Educational institutions and other 
organizations offering courses on 
biomass energy • • • • 4 

(2) Biomass energy system research 
currently in progress. • • • 4 

(3) The state-of-the-art in biomass 
energy systems ••••• 

(4) Costs and performance of biomass 
energy installations ••••• 

(5) Costs of installing and operating a 
biomass energy system compared 

4 

4 

to a conventional system. • • • 4 

(6) Local building.codes or other regula
tions affecting siting or installation 
of biomass energy systems • • • 4 

(7) Tax credits, grants, or other econ
omic incentives for bi amass energy 
applications. • • 4 

(8) Standards, specifications, or certi
fication programs for biomass energy 
equipment and installations. • • • 4 

(9) Marketing statistics and sales pro-
jections for biomass production, 
collection or conversion equipment 4 

(10) Biomass energy systems programs, 
research, industries and markets 
outside the United States. • 4 

69-75B ( 11) 
76 cd fl 
77-80 Job !I 

Information on how to market and. 
sell biomass energy systems, 
including guidelines on obtaining 
financial support ••••• 

(12) Institutional, social, environmental, 
and legal aspects of biomass energy 
applications. • • • 4 

(13) Expected r.~ajor developments in biomass 
energy applications during the next· 
ten years. • • • 4 

(14) Climatological data such as wind, 
w8athe1·, 11mount of sunshine, 
rainfall~ or data on soils ••• 4 

4 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

Figure D-1. Quea~nalre (continued) 
··ls9· · · 

1 8 9 55 

1 8 9 56 

1 8 9 57 

8 9 58 

1 8 9 59 

1 8 g 60 

1 8 9 61 

1 8 9 62 

1 8 9 63 

1 8 9 64 

1 8 9 65 

1 8 9 66 

1 3 9 67 

8 9 68 
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9. Is there biomass energy information 
which you need but are not able to. get? 

(IF YES) What information do you need? 

1st mention 

. Cd 4 
1-10 as 1 

Yes • • • • • • • • • • • • • • • • 1 
Yes {BUT CAN'T DESCRIBE) •••••• 2 
No. • • • • • • • • • • • • • • 3 
Don't know. • •• 8 
NA. • • • • • • • • , , • • • • • • 9 11 

I v~-.-11. 
2nd mention I 
-------

10.' In the past year have you obtained~ information, not just biomass or soiar, 
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 compu~er terminal 1 2 8 9 12 

{b) Microform from a computer, some-
13 times referred to as C-0-M 1 2 8 9 

(c) Other microforms, for example, 
microfiche, microfilm sheets or 14 
rolls 1 2 8 9 

15-16 B1k 

.. 

Figure D-1. Questionnaire (continued) 
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11. Solar information refers to information about any solar technology, and 
factors which may rel·ate to its use such as weather, economics, legislation, 
architecture, environment, etc. In the past few years, have you obtained~ 
type of solar information from any of the following.sources? [READ LIST. 

Cd 4 

CIRCLE ONE RESPONSE PER ITEM.] Don't 
Yes No Know NA 

I 

(1) Your organizational library or a local library ••• 

(2) A public utility comp~ny •• 

(3) An installer, builder, designer or manufacturer of 
. so 1 ar systems. . . 

· (4) Workshops, conferences or training sessions. 

1 

1 

1 

1 

(5) A commercial data base, _for example, Lockheed, SOC, BRS •• 1 

(6) A Federal library or information center, for example, the 
National Agricultural Library or the Environmental Data 
System. • • 1 

(7). Smithsonian Science Information Exchange (SSIE) • 

(8) The Government Printing Office (GPO) 

1. 

1=f1 
v 

I 
How would you evaluate the service you receiv

3
ed from GPO? 

Good 
Fair 121 
Poor I~-~· 

I Don't know o 

2 

2 

2 

2 

2 

2 

2 

2 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

25 

17 

18 

19 

2o 

21 

22 

23 

24 

------------------------~NA~---------9~-V~--------------------------
~~~ What are some of the reasons you do not consider their service "good"? ~~ Verb. 

l
lst Mention 

/,2nd ~cntion II ----------- II 
(9) National Technical Information Service (~TIS) •••••• 1-11 

T 
v 

2 8 9 

How would you evaluate the service you receive
3
d from ~TIS? I 

Good 

~~~~ III-I 
1 Don' t krruw o I 
~----------------~-----N~A __________ 9 ___ V ________________________ __ 

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

26 

27 

IJlst ~4ention I verb. 

~2~d Mention 1. 
~------------------------------------------------1 

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

(10) Technical Information Center at Oak Ridge (TIC) • . . l-1 I 2 
T 
v 

How would you evaluate the service you receiv~d from TIC? 
Good 3 
Fair L}l-1 Poor 
Duu'l. kuuw 
NA 9 v 

Whilt ilre some of the reilsons you do not consider their service "good"? 

1st Mention 

2nd Mention 

( 11) National Solar Heating and Cooling Information Center • . 1-11 2 
T 
v 

I 
How would you evaluate the service you received from the Center? 

Good 3 

I 
Fair 1+1-1 Poor 
Don't know 

I 
NA 9 v 

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

I 
1 c:;t MPntinn 

II 2nd 
Mention 

(12) Regi ona 1 Solar Energy Centers. . . . ~-~~~ 2. 

v 

How would you evaluate the service you received from your regional center? 
Gooll 
Fnir 
Poor 
Don't 
NA 

What are some of the reasons you do 

1st Mention 

2nd Mention 

Figure D-1. 

•3 

I ~ I I 
know. 8 I 

9 v 

not consider their service "good"? 

Questionnaire (continued) 
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Don't 
know NA ----
8 9 28 

I 
I 

29 

II 
I 
I 

Verb. 

8 9 30 

31 

Verb .. 

II 
8 9 32 

33 

II Verb. 

II I 
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(Cont'd) 
Yes 

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

(14) Radio or TV. 

(15) Periodicals, newspapers or magazines 1 

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

(17) State Energy or Solar Offices ••• 

(18) Some other state or local government office or publication.1 

(19) The local chapter or national headquarters of the Internat
ional Solar Energy Society (ISES), including their ~ublicat
ions. . • • • 1 

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

(21) The local or national office of the u.s. Department of 
Agriculture, including Extension and Forestry •••• 

(22) .Bio-Energy Council 

( 23) NOT ASKED 

(24) NOT ASKED 

1 

1 

1 

Figure D-1. Questionnaire (continued) 
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Don't 
No Know 

2 8 

2 8 

2 8 

2 8 

2 8 

2 8 

2 8 

2 8 

2 8 

2 8 

. 

46-47 Blk 

NA 

9 34 

9 35 

9 36 

9 37 

9 38 

9 39 

9 40 

9 41 

9 42 

9 43 

0 44 

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

01 

Cd 4 

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

8th grade or less ••••• 
Some high school •••••• 
H I yh ~t.:huu 1 yrdUUd L~ • • • • 
Post high school vocational/ 

• 02 48-49 OJ 

In what field is your most recent degree? 

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

No degree. • • • • • • • • • 

• 04 

05 
Associate (2 year junior/ 

cornmun1ty collQgQ) Or'i 
Rnc:hP.lorc; ••• 
f~a:.L~r :. •••• 
Ph.O/Ooctorat! 
JO/LLO •••• 

• • • • 07 . 
• • • • • • • • • 00 
• i • • • • . i • • 09 
• • • • • • 10 

Other 11 
------~(~S~PE~C~I~FY~)------

Don't know. 
NA •••• 

(RECORD) 

• 98 
• • • 99 

I o lb. 

I Ole. In what year did you get that degree? 

I
. (YEAR) 

-----------~ 

D2a. Ple·ase describe your present profession by completing the following statement: 
"Based on IllY total education and experience, I now regard myself professionally 
as a (an) " - • 11 (AVOID USING JOB TITLE: IF 
POSSIBLE). 

02b. How many years have you been in this 
profession? (CIRCL.E COOE) . --

0-2. 
3-5. 
6-10 
Over 10. 
NA • 

Figure D-1. Questionnaire (continued) 
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.1 
• .?. 

.3 

.4 

.9 

Verb. 

50-51 

Verb. 

52 
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I 

D3. Do you belong to any professional, tech
nical, or other organizations which have 
an interest in·solar? 

Yes. • • • • • 
Yes (BUT CAN'T NAME) • 
No • • •· • • 
Don't know •••••••• 
NA • • • • • • 

I a. 
lst Mention ----------------------------------------------

What organizations? 

I 
2nd Mention 

------------~------------------------------~ 

I 
3rd Mention 

~-------------------------------------------
4th Mention ----------------------------------------------

• .1 
. . .2 

.3 

.8 
•• 9 

I -----------------------------------------------------------------------

Thank you very much for your time. 

Figure D-1. Questionnaire (concluded) 
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61-16. Please describe the type of biomas.s energy system your organization has. [IF 
ORGANIZATION HAS MORE THAN ONE SYSTEM WITH WHICH RESPONDENT IS FAHILIAR, PLEASE 
DESCRIBE EACH SEPARATELY. ASK. AS OPEN END.] 

37 C+V * 

B2-12a. Was this biomass energy system installed ·while you were manager or 1~as the, system 
i nsta II ed by a prev10us manager'! .( H MURE I HAN UNE AHUVE, ANS~/ER B2-B3 FOR ONE 
IHTH lmiCH RESPONDENT IS MOST FAMILIAR.) . 

Original manager •••••••••• 2 
Previous manager installed system· 3 38 * 
Don't kno~1 ••• (TERMINATE) 8 

03-13. How many years have you been manager 
of this.biomass conversion system? 

NA ••••••• (TERMINATE) 9 

3 months or less ••• ,· ••• 
Between 3 months and 1 year 
1-3 years •• 
Over 3 years. 
Don't know. 
NA •••••• 

• 1 
2 

. . • 3 
• 4 

8 
• •• 9 

40-42 Bl k 

Figure D-2. User Questionaire 
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Cd 1 

B4-5. Knowing whatyou now know in terms of obtaining information about biomass 
energy systems, please answer the following questions as if you were sta.rting 
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 Mention 

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 need·ed? (PROBE FOR TWO MENTIONS) 

1st Mention 
36 C+V * 

2nd Mention 

. Flf)ure D-2. User Questlonaire (continued) 

177 
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Cd 1 

8a. I 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 LLST. ROTATE. CIRCLE. ONE RESPONSE PER ITEM] 

[33~ntiol 
Very 

U!eful 

Not 
Some1~hat At All 

Userul U:.t!rul 
Don't 
Rnuw 

(1) A bibliography of general readings 
on biomass energy systems •••••• 4 

(2) A list of sources for information on 
particular biomass energy systems ~ 

A calendar qf ~PGominq biomass ( 3) 
energy conferences and pl-0!11'ams. . 4 

(4) Diagrams or schematics of a specific 
biomass processing system. • • • • 4 

(5) A non-technical description of how 
. a particular biomass energy system 
works. • • • 4 

(6) A technical description of how a 
part1cular biomass energy system 
works. • • • 4 

(7) Lists of local lenders, insurers, 
builders, engineers, installers or 
distributors for biomass energy 
syste,;,s • • • • 4 

(8) Biomass er.ergy system design 
handbooks, installation handbooks 
or reference table& ••••• 

(9) A list of technical experts in a 
specific area of biomass energy. 4 

1-(10) 
I 

Manual methods for sizing and pre
dicting the engineering performance· 
or life c.vcle costs of biomass I 

I 

1_(11) 

energy systei~S. • • • 4 

Computer models for sizing and pre
dicting the engineering performance. 
or 1 ife cychl costE ~ 

3 2 

3 2 

2 

3 

3 2 

3 2 

3 

3 2 

3 2 

3 2 

3 

Figure D-2. User Questionaire (continued) 
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8 

0 

1 8 

1 8 

8 

1 

1 8 

8 

1 8 

l 0 

NA 

9 43 

q 4~ 

9 46 

9. 47 

9 48 

9 49 

9 50 

9 51 

I'" 9 .•<:: 
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87 -8b. I will next read a 1 i st 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 A.ll Don't 

Essent i a 1 Useful Useful Useful Know NA 

(1) Educational institutions and other 
organizations offering courses on 
biomass energy • • • • 4 

(2) Biomass energy system research 
currently. in progress. • • • 4 

(3) The state-of-the~art in biomass 
energy systems. • • • 4 

(4) Costs and performance of biomass 
energy installations. • • • • 4 

(5) Costs of installing and operating a 
biomass energy system compared 
to a conventional system. • • • 4 

(6) Local building codes or· other regula
tions affecting siting or installation 
of biomass energy systems • • • 4 

(7) Tax credits, grants, or other econ
omic .incentives for bi amass energy 
applications • • • 4 

(8) Standards, specifications, or certi
fication programs for biomass energy 
equipment and installations. • • • 4 

(9) Marketing statistics and sales pro
jections for biomass production, 
co 11 ect ion or conversion equi rment 4. 

( 10) NOT ASKED . ,. ' 

( 11) NOT ASKED • 

(12) Institutional, social, environmental, 
and legal aspects of biomass energy 
applications. • • • 4 

(13) Expected major developments in biomass 
energy applications during the next 
ten ye'ars. • • • 4 

(14) Climatological data such as wind, 
weather, amount of sunshine, 
rainfall, or data on soils ••• 4 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 1 

3 2 l 

'3 2 1 

3 2 1 

3 2 1 

69-75 Blk 76 Cd # 77-80 Job# 

Figure D-2. User Questionaire (continued) 
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8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 55 

9 56 

9 57 

9 58 

9 59 

9 60 

9 61 . 

9 62 

9 63 

0 64 

• 0 65 

9 66 

9 67 

9 68 
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Cd 4 
1-10 as 1 

Yes • • • • • • • • • . • • • • . 1 
Yes (BUT CAN'T DESCRIBE} •••••• 2 
No. • . . . . . . . . .3 

When your current biomass system was 
being considered for purchase, was there 
information on biomass energy ~~hich you 
needed but were not able to get? Don't know. • 8 11 

NA •••• • • . • • • • • • • 9 

(IF YES} What biomass energy information couldn't you get? 

1st mention 
Verb. 

'2nd mention 

------------------------------------~--~----~-===----------

12-16 Blk 

Figure D-2. User Questionaire (continued) 
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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. In the past few·years, have you obtained~ 
type.of solar information from any of the following sources? [READ LIST. 
CIRCLE ONE RESPONSE PER ITEM.] Don't . 

Yes No Know NA 

(1) 

(2) 

(3) 

(4) 

(5) 

Your organizational 1 i brary or a local 1 ibrary. 

A public utility company. . . 
An installer, builder, designer or manufacturer 
solar systems . . . . . . . . . 
Workshops, conferences or trairiing sessions. . 
A commercial data base, for exam~le, Lockheed, 

of 

. 
soc, BRS. 

(6) A Federal library or information center, for example, the 
National Agricultural Library or the Environmental Data 

1 

1 

1 

1 

. 1 

System. • • 1 

(7) Smithsonian Science Information Exchange (SSIE) 1 

2 

2 

2 

2 

2 

2 

2 

(8) The Government Printing Office (GPO) •• l-1-l 2 
T 

How would you evaluate the service you 
Good 
Fair 

received fror.1 GPO? 

Poor 
Don't know 
NA 

3 

1

-21 
+I-I 

9 v 

. v 

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

1st i~ent ion 
~-------------------------------------------· 

I 2nd Mention~----------------------------------------·-

8 

8 

8 

8 

8 

8 

8 

8 

9 17 

9 18 

9 19 

9 20 

9 21 

9 22 

9 23 

9 24 

25 

Verb. 

I ______________________________________________ ___ 

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

I How would you evaluate the service you received from NTIS? 
Good 3 
Fair ~-2-~ 
Poor ~81 -~ 
Don't know 
NA , 9 V 

1-1 I 2 
T 
v 

8 9 26 

I 
I 

27 

~~------~~--------~~--~~~~--~~~~~----~-- I ·I !What are ~ome of the reasons you do not consider their service "good"? . II 
lst Hention 

II 
---------------------- I Verb. 

2nd Mention 

I--·· -. ---~----=-------

Figure Dm2. User Questionaire (continued) 
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B9-11.(Cont'd) 

(10) Technical Information Center at Oak Ridge (TIC) ••• 

How would'you evaluate the service you received from TIC? 
Good 3 
Fair 1-2-1 
Poor I 1 1-1 
Don't know -g- I 

Yes No 

l-1 I 2 
T 
v 

Cd 4 
Don't 
know NA 

8 

NA 9 V 
----------~~~-------"--·---·········----···--·-,·-------~=~-

of the reasons you do not consider the,l r serv1 ce 11 good 11 ? 

I
What are some 

l&t Mgntion~---------~--~-------------
12nd Mention. __________________________ _ 

'----------------------(11) National Solar Heating and Cooling Information Center •• 1-1-1 2 8 
T 

I How would you evaluate the service you 
Good 
Fair 

received from the Center? 
3 

Poor 
Don't know 
NA 

l-21 
1+1-, 

9 v 

v 

I

I :::•":::,::•• of the •easoos you do oot coos•~• thei• '"''''" 'good'l 

2ml Ml:!lltion 

~~-------~-----~----~--

(12) Regional Solar Energy Centers •••• l-1-l 2 
T 
v 

8 

I
I How \~oul d you eva 1 uate the service you received from your region a 1 center? I 

Good 3 I 

I 
Fair ~~~ I 33 
Poor 1 -1 
Dun' t know T I 

1--------~-----~~~~A~---~-~9-~V _____________ , 
!What are some of the reasons you do not consider their service 11 good"? I I 
i1st Mention I 

1

verb. 
I·-

·I !2nd Mention 'I . 

. Figure D-2. User Qu~stlonaire (continued)· 
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89-11. (Cant 'd) 

(13) Directly frorn the u. S. Department of Energy ••• 

(14) Radio or·Tv •••••• 

(15) Periodicals, newspapers or magazines •••••• r 

(16) Private solar energy or environmental organizations 

(17) State Energy or Solar Offices ••• 

1 

1 

1 

(18) Some other state or loca.l government office or publ ication.l 

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

(20) The local chapter or national headquarters of the Solar 
Energy Industries Association (SEIA), includiny their 
publjcations ••• ·• · 1 

(21) The local or national office 6f the u.s. Department of 
Agriculture, including Extension and Forestry. • • . 1 

(22) Bio-Energy Council 1 

(23) The Wood Energy Institute 1 

Nn 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Cd 4 
Don't 
Know 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

~ 

9 34 

9 35 

9 36 

9 37 

9 38 

9 39 

9 40 

9 41 

9 42 

9 43 

9 44 

(24) NOT ASKED • • • • • • 0 45 
4~-47 Bl k 

B10-7.What publications have you read in the 
past six months that include informat
ion on biomass energy systems? 

None •••••••••••••• 

Read, but can't remember titles~ • 
(VOLUNTEERED) 

1-Read too many to· name •.•••• 
(VOLUNTEERED) 
(ASK) Which are most important? 
(RECORD TITLES) 

-Names Publications 
(RECORD TITLES) 

v 

001 Cd 2 
1-10 as 

002 
11-75 Blk 

76 Cd # 
003 77-80 

Job # 

Cd 3 
1-10 as 

004 11-43 81 

1st mention._---'---------------------
44 C+V 

2nd mention ·-------------------------
3rd mention. _________________________ _ 

CL 
<+5-51 Bl k 
52-54 

55-75 Blk 76 Cd # 77-80 Job# 

Figure D-2. Us~r Questlona_ire (continued) 
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In conclusion, I would like to ask yo~ some questions about yourself. 
answers will be kept completely confidential. 

D1a. What is the highest level of education 
you·have completed? (DO NOT READ) 

8th grade or less ••••• 
Sorne high school ••••• 
High school graduate ••• 
Post high school vocational/ 

Technical •••• • •••• 
Attended college/University: 
· No .degree. • • • • • • • • 

Associate (2 year junior/ 
Community college) 

1

--Buchelors ..... . 
--:-f•14b ~1::11'1;. • • • • • • 

_ Ph.D/Docto.-ete ••• 

Other I I 
JD/LLD • • • • • • • 

I 
-------(~s=p=Ec~I=FY~)------

·Don' t know • 
V NA •••• 

D1b. In what fie'ld is your most recent degree? 
(RECORD) 

In what year did you get that degree? 
(YEAR) 

11-1. In the next year do you expect to need addit~onal biomass energy information •• 

(a) On your job? Yes ••••• 
No •••• 
Don't ·know 
Na • 

(b) Outside of your 
job? · Yes. 

No • • • • • 

1 
2 

. 8 
• 9 

1 
2 

31 

Don't know • 
NA • • • 

• 8 32 . 
• 9 

D2a. Please describe your· present profession by completing the following statement:· 
"Based on my tot a 1 education and experience, 1 no~1 regard myself profess i ona'lly 
~g ~ (~n) " " (AVOID USING JOB TITLE IF 
POSSIBLE). 

Figure D-2. ~Sf!r ~~e.~tlonalre (~ontinued) 
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I 
I 

I 
I 

D3. Do you belong to any professional, tech
nical, or other organizations which have 
an interest in solar? 

a. What organizations? 

Yes. • • • • • • • • • 
Yes (BUT CAN'T NAME) • 
No •••• 
Don't know 
NA • • • . • • • • • 

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

2nd Mention ----------------------------------------------
3rd Mention 

~--------------------------------------------
4th Mention 

·--------------~------------------------------

.1 

.2 

.3 

.8 53 

.9 

-----------------------------------------------------------------------
54-69 Blk 

Thank you very much for your time • 

. Figure D-2. User Questionalre (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 bioma~ 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 S. 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 a~essed each respondent's ratings for each of a set 
of items that the study designers thought might be important to the respondents. 
Question S 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 S, the inter
viewers rotated their starting point by randomly selecting which item would be read to 
the respondent first. Items in Question Sa were rotated separately from those in Ques
tion Sb. 

Question 9. This question asked,. "Is there any biomass energy information which you 
need but are not able to get?" Unfortunately, t_his question just did not work. Answering 
Questions Sa and Sb required the respondent to assign a rating to each of 22-25 informa
tion items. By the time the respondents had completed Question S they were usually 
starting to get fatigued with the interview. As a result many did not answer Question 9 
at all. 

Question 11. In this question respondents were not asked if they had obtained solar 
information from Solar Energy Research Institute (SERI). The principal reason was the 
probability of obtaining biased responses. All respondents had received a letter 
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 S.Eltl and the S.ElDH was necessary to promote a good response rate, no 
questions about SERI were included. 

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

1S6 
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Table D-1. SELECTED ORGANIZATIONS ABOUT WHICH BIOMASS 
RESPONDENTS .WERE ASKED 

Group Item a Organization 

All Biomass Groups 21 U.S. Department of Agriculture, 
including .Extensi.on 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 

aThe 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 

Bl-16. Users were asked to describe their present 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 BS-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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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 f~om 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. 

191 



/ 



~ 
~
 

~ 
~ 

e: 
M

 
C

D
 

~ 
<

 
-

Q
 

~
 ! 

~ 

e =
 

\ 



' 



$5~1'*' _______________________ __:T;_R_.,.._74_8_ 

In the following biomass iata tables, each table entry shows counts and percentages 
displayed in the format (% ); where % is the column percentage for each group and # is 
the number of respondents in each group who gave the response shown in the row title. 
Each column shows the results for an individual group or 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 P-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 CONY RES) 3.0 
Biomass Nonfederally Funded Production and Collection Researchers 3.0 

(BIOM NFED P&C RES) 
Biomass Nonfederally Funded Conversion Researchers (BIOM NFED CONY RES) 3.0 
Total Biomass Federally Funded Researchers (TOTAL BIOM FED RES) 3.0 · 
Total Biomass Nonfederally Funded Researchers (TOTAL BIOM NFED RES) 3.0 
Total Biomass Production and Collection Researchers (TOTAL BIO M P&C RES) 3.0 
Total Biomass Conversion Researchers (TOTAL BIOM CONY RES) 3.0 
Total Biomass Researchers (TOTAL BIOM RES) 3.0 
All Researchers (ALL RES) 3·.o 
Biomass Production and Collection Equipment Manufacturer 

Representatives (BIOM P&C EQUIP MANUF) . 4.0 
Biomass ConverSion Equipment Manufacturer Representatives 

· (BIOM CONY EQUIP MANUF) 4.0 
Total Biomass Manufacturer Representatives (TOTAL BIOM MANUF) 4.0 
All Manufacturer Representatives (ALL MANUF) 4.0 
Biomass State Forestry Office Representatives (BIOM STATE FORST OFF) 5.0 
Biomass Private Foresters (BIOM PRIV FRSTR) 6.0 
Biomass Forest Products Engineers/Consultants (BIOM FORST PROD ENG) 7.0 
All Engineers (ALL ENG) 
Biomass Educators (BIOM EDUC) 8.0 
All Educators (ALL EDUC) 8.0 
Biomass Cooperative Extension Service Cotinty Agents (BIOM CES CO AGENT) 9.0 
All Cooperative Extension Service County Agents (ALL CES CO AGENT) .9.0 
All Cooperative Extension Service State Specialists (ALL CES STATE SPEC) 9.0 
Biomass System Managers (BIOM SYST OWNER MNGR) 10.0 
Active Solar Heati'ng and Cooling Building Owners/Managers iO.O 

(SHAC BLDG OWNER MNGR) . 
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Table F-2. COMBINA'I10N 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 Rese&rehers 
Biomass Nonfederally Funded Conversion Researchers 

Total Biomass Production and Collection Researchers (TOTAL BIO M P&C RES) 
Biomass Federally Funded Production and Collection Researchers 
Biomass Nonfederally Funded Production and Collection Researchers 

Total Biomass Conversion Researchers (TOTAL BIOM CONY RES) 
Biom~ss 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) 
Photovoltaics DOE-Funded Researchers 
Photovoltaics Non-DOE-Funded Researchers 
Photovoltaics Researcher Manufacturers 
Biomass Federally Funded Production and Collection Researchers 

· Biomass Federally Funded Conversion Researchers 
Biomass Nonfederally Funded Production and Collection Researchers 

·Biomass Nonfederally Funded Conversion Researchers 
Wind DOE-Funded Researchers 
Wind Non-DOE-Funded Researchers .. 
Solar Thermal Electric Power (STEP) DOE-Funded Researchers 
STEP Non-DOE-Funded Researchers 
Ocean Energy DOE-Funded Researchers 
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 P-2 •. COMBINA110N GROUPS (Concluded) 

All Manufacturer Representatives (ALL MANUF). 
Photovoltaics Manufacturer Representatives 
Biomass Production and Collection Equipment Manufacturer Representatives 
Biomass Conversion Equipment Manufacturer Representatives 
Wind Manufacturer Representatives 
STEP and IPH Concentrating Collector Manufacturer Representatives 
SHAC Heating/Cooling System Manufacturer Represent~tives 
SHAC Water Heating System Manufacturer Repres.entatives 
SHAC Nonconcentrating Collector Manufacturer Representatives 
SHAC Other Component Manufacturer Representatives 
Passive Manufacturer Representatives 

All Engineers (ALL ENG) 
Photovoltaics 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 Specialists 

(Agricultural Engineers) · 

All Educators (ALL EDUC) 
Photovoltaics 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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Question 
Numbera 

Table F-3. LIST OF BIOMASS DATA TABLES 

Table Title Page 

User and Non user Questionnaires 

Question 1 
Question 2 
Question 3 
Question 6 
Question SA 
Question 8B 
Question 10 
Question 11 
Question D2B 
Question 03 

Need for Information On the Job and Outside the Job • • • • • • • • • • • • 199 
Involvement .......................... ·· ..................... 201 
Informed.ness ••.••••••. • •••••••••••••••••••••••••• ·• • • • • • • • • • • • 203 
Interest in Specified Biomass Energy Areas • • • • • • • • • • • • • • • • • • • • • 205 
Usefulness of Specified Information Items • • • • • • • • • • • • • • • • • • • • • • 207 · 
Usefulness of Specified Information Items •••••••••••••••••••••• 219 
Use of Special Acquisition Methods ••••• •...................... 233 
Uoe of Selected Soltll' Information Sourcofi •• o •• o. o. o •• o o o o o o ~ o.. 235 
Years in Current Profession • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 249 
Membership in Solar-Interested Organizations ••••••••••••••••••• 251 

User Questionnaire Only 

Question B2-13/B3-13 Number of Years •••••••••••••• ~ ••••••••••••••••••• ~. 253 
Question B2-12/B2-12A Owner/Manager ••••••••••••••••••••••••••••••••••••• 254 

asee 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 ( QU[STJ ON ll 

BHlM BIOM BIOM BIOJ-1. TOTAL TO~AL TOTAL TO~AL T06AL ALL· BIO~l B:tOM T06AL ALL BIOMASS ENERGY FE:D FED NFED NFED BIOM ~I M 8~0t4 Bl r~ Bl M RES P+C CONV ~I M MANUF 
p .. c·· CONV P+~ CONV FED FE~ +~ CONV RES EGUIP EQUIP ANUF 
R!:S RES RE RES R_ES RE RE RES MANUF r~11NUF 

e 
to A~ 9 9 tob~ 10A~ ·p 10~: 36 l~g! 9 9 1ob~ . '36 to1, 100, 100, 10 • 100, 100, l'lO, 100, 

YES FOR JOB e ·to 9 9 18 F 18 17 19 36 ··U~ 8 8 8~6 93 too. 100, 100, 100, 100, 100, 100, 100, 100, 89, n9, . 97, 
NO FOR JOB 2 1 6·1 2 

1, 11. • 2, 
DON'T· KNOW INA 1 1 1 1 

1, 11, 6, 1. - GltB TOTAL 8 10~~ 9 9 
to A~ be· tob~ 10~: 36 117 9 9 tob~ 96 co too, 100, 100, 10 • 100, 100. 100, 100, 100, co 

YES OUTSIDE JOB 3 3 .. .. . 6 8 7 7 3~~ ItS It 3 
39

7 .. ~~ i 38, 30, ..... ..... 33, ..... 41o 37, 41o 'tit, 33, 
I 0 

NO OUTSIDE JOB 4 6 4 5 s!0 9 8 sA! s!: 60. 2 6 8 33 5(', 60, It&t, 56, 0 50, 47o 51. 22, 67, 440 34o 
DON'T KNO.W/NA 1 1 1 2 1 2 51 3 ' 9 3 3 

1 ~~· . 1~-. 10, 11, 11, 6,. i2o • 8, 8. 33, 17, 
YES, .JOB '+ OUTSIDE 3 3 4 4 6 8 7 7 3g~ 46 3 3 f, 4~~ 3E, 30,_ 44, 41t• 33, 41t, 410 37, 39. ·33, ~3. 33, 

Figure F-1. Biomass Data Tables 



T-001 

COCTOEERo 19791 

'IJEE·D ·FOR INFORMATION ON THE JOB 1\1\D OUTSIDE THE Jori ( QUESTIQI•I H 

B[OM BIOM ~JON ALL B[OM eu. 310M 
BIOMASS ENERGY rcONTINUfDI Sli~TE PRIV _("fl ST ENG roue E •UC . ·CES 

FC ST FRSTR Pf.Oll co 
OFF FNG !IGENl 

9 9 8 96 9 63 9 
. 1[0. 100, 100, . 100, 1 DO,. 100, 100, 

YES FOR JOB 9 9 , 
9;: 

9 63 9 
teo. 100, £<8: 100, 100, 100, 

NO FOR JOB 1· 3 
N 

:3. 3. 
c DON'T IICNOW/NA c 

QtB TOTAL 9 9 e E2 9 45 9 
lC•O, 100. 110. 100, 100, too. 100, 

YES OUTSIDE JOB 5 6 5 ~9 3 31 2 
56. 67, 63, 4f. 33, 69. "'' ~ ... 

NO OUTSIDE JOB IJ 1 2 27 6 .12 7 
1:.4, 11. 25, 44. 67. ');7, 71.1, 

DON ,·T I<NOW/NA 2 t 6 2 
22, 13, 10. '+. 

YESt JOB + OUTSIDE 5 6 4 26 3 31 2 
56. 67 .. '50. 42. 33. 69, 22. 

. Fi:g_~re F:-1. Biomass Data Tab_les (continued)_ 

ALL ALL BIOM 
CES ~~s SYST 
co· fATE OWIIER 
AGtln sPrc I··IIGR · 

45 
100, tub~ 7 

100. 

9~~ 16 4 
.1uo. 57, 

3 
113. 

1 
2. 

45 lA 7 
100~ 100, 100. 

21 7 2 47, 39. 29. 
22 10 5 49, 56, n. 

2 1 
4, 6, 

20 7 1 44, 39, n. 

SHAC 
~LOG WNER 
MNGR 

9 
100, 

6 
67. 

2 
22. 

1 u. 
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100. 

2 
22. 

6 
67. 

1 u. 
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T-002 
COCTOBERt t979) 

iNVOLVEMENT (QUESTION 2) 
BIOM BIOM s·roM BIOM ·TO~AL TOTAL ~O~AL TO~AL TO~AL ~Ll BIOM BIOM T0~AL /ILL 

BIC~1ASS ENERGY FED FED NFEO. NFED BI M BJOM p,~ M Bl M Bl f-1 ES P+C CONV ~I M MANUF· 
P+~ CONV P+~ CONV FE~ NFE~ +~ cONV RES EQUIP EQUIP 1\NUF 
RE RES RE RES RE RE ·RF: RES .~,ANUF M/\NUF 

8 10 9 9 
to A~ tob~ tob: 09 lOg~ tA3t 9 9 10A8 96 

too. too. too. too. to • too. too. too. • . 
' 4. VERY INVO!.VED 4 6 8 5 51~ .t3 12 sA! 23 ~Q7 7 8 
eA5 77 

so. 60. 89. 56. 72. 71. 64. . 78. 89. • eo. 
3. MODERATELY INVOLVED 2 3 3 5 3 2 6 8 43 to 

25. 30. 33. .28. 17. 12. 32. 22. 24. to. 
2. SLIG~TLY INVOLVED 2 t t t 3 2 3 2 5 29 t 1 2 7 

25. 10. u. 1t. 17. 11. te. 11. 14. 16. 11. 11. 11. 7. 
~ t. NOf AT. ALL IN.IIOLVE!D t 1 61 t 0 1. 11, 1. ..... t 

OOrJ' T I<NOW/NA 1 1 
1. 1. 

AyE RAGE 3.25 3,50 3 •. 78 3.44 3.39 3.6t 3.53 3.47 3.50 3.42 3.44 3.78 3.6t 3.72 

STAr~DARD DEVUTION .82 .67 .6t .70 .75 .68 .77 .69 .72 .78 1.oe .61 .89 .61 

Figure F-1. Biomass Data Tables (continued) 
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(OCTOBER, 19791 

'INFORMEDNESS (QUESTION 31 

BIOM BIOM ~IOM ~IOM TOTAL TOTAL TOTAL TOTAL TOTAL 
BIOMASS ENERGY· FED FED FED FED ·BIOM BIOM B~OM BIOfl, BIOM 

P+~ C:ONV P+~ CONV FED NFEO · coNv RES 
RE RES R[ RES RES RES Rt~ RES 

8 10 9 9 10~~ 18 ·. p 10~~ 36 
1oo. Joo. 1oo. 100. 100. to .•. 100. ... VERY INFORMED 6 6 6 ·8 6~~ ~4 12 7h~ 26 
75. 60. 61:. 89. .7 • 71. 72. 

3. fiiOOERATELY INFORMED 2 If 2 1 .6 :3 .. If 5 9 
to:) 

25. 40i 22. 11. 33. 17. 24. 26. 25. 
Q 2. SLIGHTLY INFORI'IEO 1 1 1 1 C.:l 11. 6. 6. 3. 

1· ~OT AT ALL INFORMED 

DON'T KNOW/NA 

AvERAGE 3 0 75 ~;.60 3.56 3.89 3.67. 3.72 -3.65 3.74 3.69 

STANDARD DEVIATION .43 .49 .66 .30 .44 • 57 ·.s6 .41 .54 

Figure F-1. Bion:-ass Data Tables (continued) 
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INFORMEDNESS (QUESliON 3) 

~fOM ~IOM ~IOM ~LL BiOM t,LL BIOM ALL ALL 
BIOMASS ENERGY CCONTINUEO) ftTE RIV ORST . NG EoUc E Uc cES tES ~ES FO ST FRSTR PROD co co TATE 

OFF ENG AGENT AGENT SPEC 

9 
too. 

9 
1100, 

. 8 
too. 

96 
too. 

9 
too. 

63 
teoo. 

9 
too. 

45 
too. to~~ 

4. VERY INFOR,.ED 4 2 6 35 2 ;51 1 8 
'+4. 22. 75, 36, 22. q.9, 2, 44. 

3. MODERATELY INFORMED 3 6 1 44 6 27 2 9 7 
33, 67. t3. 46, 67, &&.3, 22. 20, 39, 

2. SLIGHTLY I~FORM[O ·2 1 
tA? 

1 5 7 33 3 
N 22. t3. tt. e. 78. 73, t7. 
0 
~ t. NOT AT ALL INFORMED 1 

u. 
DON'T KNOW/NA 2 

4, 

AyERAGE 3,22 3,00 3,63 ·3.19 3,11 3·,41 2,22 2,26 3,28 

STJ\NDARC DEVIATION ,79 ,81 ,66 ,70 ,57 ,64 ,42 ,4& .72 

Figure F-1. Biomass Data Tables {continued) 
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GROWTH OR COLLECTION OF 
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2, NO 

DON'T KNOW/NA 

LIQUID FUELS FROM BIOMASS 
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1o Y!:S 

2, NO 
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Figure F-1. Biomass Data Tables (continued) 
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BIOMASS E~ERGY ICONTINU~01 

GROWTH OR :OLLECTION or 
BIOMASS ~ATERlALS 

1. v:::s 

2. NJ 

OJN•T KNOW/NA 

LIQUID FUELS FROM BIOM~SS 
MATERIALS 

1• YES 

2, l'iD 

OON•T KNOW/NA 

GASES FRO~ BIOMASS MAT~~LS 
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CON'T KNOW/NA 

cnMMECIAL OR INDUSTRIA_ 
BURNING OF BIOMASS 
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COCTOEERt 1979! 
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_Figure F-1. Biomass Data Tables {continu·ed) 
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USEFULNESS OF SPECIFIED INFORMATIO~ ITEMS (QUESTION 8) 

BIOMASS ENERGY 

Q8AC1t BIBLIOGRAPHy 

QBA (2: I 

E:SSENTIAL, 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + ·VERY 
USEFUL 
DON~T. KNOW 

AVERAGE 

STANDARD DEVIAT~ON 

LIST OF SOURCES 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL·+· VERY. 
USEFUL 
DON~T KNOW. 

AVERAGE 

STANDARD DEVIATION 

SCALE: ESSENTIAL = '' VERY USEFUL 
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9 18 .18 17 
1oo. too. 1oo. too. 

2 . 2 3 
1.1. 11~ 18. 

3 13 8 .11 
33. 72. 44. ~5. 

. 4 2. 5 2 
44. 11. 28. '12. 

• 74 o65 .73 

. ·4 
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a. 
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too. 
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= 3• SOMEWHAT'USEFUL = 2t NOT AT ALL USEFUL= 1 

Figure F-1. · Biomass Data Tabies (continued) 
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USE:FULI\ESS OF sPECIFIED INFOFMATION ITEMs 1 QUEsTION 8) -BID~ SHAC tl BfOM BIOM ~)OM ALL BlOM BLL BIOM- /ILL ·ALL SYS BLDG II II 
BIOMASS ENERGY (cONTINUED l S ~TE PRIV ORST ENG EDUc E Uc C[S cES ~ES O~JI~ER OWNER ~-· Fe• ST FRSTR PP.OO co •CO TATE MNGft MNGfl 

OFF ENG AGENl AGENT SPEC 

8 96 9 63 9 '+5 10~~ 
1 9 

9 9 100, 100. 
1(10. 100. 110. too. 100, 100, 100, 100, 

QflACl l BIBLIOGRAPHY 9 9 8 96 9 63 9 ~5 18 1 too? 
1(•0. 100· 110• 100· too. too. 100· lOOo too. 100. 

ESSENTIAL 1 6 1 12 1 2 1 11: 11. 6. 11. 19, 11, tt, 6, 

VERY USEFUL ~ 1 3 
2l: 

6 tt§~ 3 3A~ tt l 11~ 
L~o 11. 38, 67, "33. 22, lito 

SOMEWHAT USEFUL 3 ~ 5 51 2 21 3 20 8 3 4 
33, ~~. 63, 53, 22, 33. ~3. ~tt. ~tt. 1+3, 44. 

NOT AT ALL USEFUL 1 .. 1~; 3 2 6 5 ?. 33: 11, ~tt. s. 22, 13. 28, 29, 

fjSSENTIAL + VERY 5 1 3 31 7 39 ~ 19 5 1 22~ SEFUL 56, 11. 38. 32. 78. 1.2. 4~. 42, 28. lito 

OON•T KNOW 1 
lit •. 

t-:~: 
0: AVEHAGE 2.56 1.67 2,38 2,24 
00' 

2,89 2,76 ?.,33 2,33 2,06 1,83 2.00 

STANDAilQ DEVIATION .81 ,65 ,145 ,77 ,56 ,81 ,95 .77 .83 ,69 .94 

Q8A12l LIST OF SOURCES 9 9 8 % 9 63 9 '+5 10~~ 1 100~ too. 100, 1 JO, 100, 100, 100, 100, 100, 100, 
ESSENTIAL 1 2 1~~ 1 1~! 3 6 2 

22~ 11, 25, 11. 33, 13, 11. 

VERy USEFUL 5 3 4_ 41 5 532 3 ~5 9 
1+3~ 22~ 56, 33, 50. 43, 56, 1, 33, 5 • so. 

SOMEWH.II T USEFUL 2 5 2 32 3 
2E 

3 2~~ 6 .. 
44~ 22. 56, 25. 33, 33, 33, 33, 57, 

NOT AT ALL USEFUL l 1 9 3 1 1 
11~ 11. 11, 9. 5, 2, 6, 

ESSf!~TIAL + VERY 6 3 6 55 6 43 6 31 11 
3 USE UL 67, 33, 75, 57-•. 67, f.8, 67, E-9, 61, 44~ / 1+3. 

DON'T KNOW 

AVERAGE 2,67 2,22 3.oo 2,63 2,78 2,81 3,00 2,130 2,67 
2.1+3 2.56 

STANDARD DEVIATIOI'I .eo ,63 .70 .82 ,61 ,77 ,81 ,68 .73 
... a .96 ;3 

I 
--3 

~rALr: rSSENTJAL = 4t VERY USf~FUL = 3• SO~EWHAT US~FUL : 2• ~OT AT ALL USrFUL = 1 ~ 
00 

Figure F-1. Biomass Data Tables (continued) 



USEFULNESS 

BIOMASS ENERGY 

08AI3~ CALENDAR~CONFEREN~ES/ 
. PROGRAMS 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

6~~~~liAL ·+ VERY 

DON'T KNOW 

STANDARD DEVIATION 

DIAGRAMS/SCHEMATICS· 
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NOT AT ALL USEFUL 
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OON'T KNOW 

AVERAGE. 
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SCALE: ESSENTIAL : ~' VERY USEFUL -

T•025 
IOCTOBERt 1979) 

OF SPEciFIED INFORMATION ITEMS • cONiiNUEO (QUESTION 8) 
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Figure F-1. Biomass Data Tables (continued) 
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USEF,ULNESS Or SPEciFIED INFO~MATICN ITEMS ·• CONTINUED ( QUESTIC•N al 

BIC"M 
CES BIOMASS ENERGY CCONTINUEDt 

Q8AC31· CALENDAR-CONFERENCES/ 
PROGRAMS 

Q8A(IJ) 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL ·+ VERY 
USEFUL 
DON'T KNOW. 

AVERAGE 

STANDARD DEVIATION . 

DIAGRAMS/SCHEMATICS 
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VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL +· VERY 
USEFUL 
DON•T KNOW 

AVERAGE 

STANDARD DEVIATION 

SCALE: ESSENTIAL : '+• VERY USEFUL 
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Figure F-1. Bic·mass Dat~ Tables (continued) 
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BIOMASS ENERGY. 

USEFULNES. OF-SPECIFI~D INFO~M.~ION ITE~S -~ tONTINUEri (QUESTION 8) 
BIOM BIOM BIOM BIOM TOTAL TOTAL TOTAL TOTAL TOTAL ALL 

· FED. FED NFEO NFED BIOM BIOM BIOM BI0M BIOM RES 
P+C· CONV P+C CONV FED NFED P+C CONV RES 
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3 ... 
1~~ 

32 
1+7. 
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.so 

5 6 .. 1 11 11 9 
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22 
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7 6 13 58 
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Figurre F-1. Biomass Data Tables (continued) 
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USEFULNESS· OF SPEciFIED I~FCR~ATICN ITEMS - cONTINUED (QUESTION 81 BIOH SHAC "" -BIOM piOM ~ICM ALL ·~AS~ ALL fliOM ALL ALL · SYST BLDG -BIOMASS n'ERGY (CONTINUED I STATE ~IV OJ;ST ENG roue CES CE.S cEs OlmER OWNER I II 
FORSl F STR PRCO co co STJITE p.<.I~GR 14NGfl 

-~ 
OFF [1\.G AGF.:NT AGF.:NT SPEC 

7 9 
'9 9 8 96 9 63 9 45 10~~ 

too. too. 
too. too. too. too. too. too. too. too. 

7 1oo? Q8Af~~ NON-JECHI\.ICAL .a 9 8 62 9. 63 9 ·45 10~~ 100. 
D RIPTION too. too. too. too. too. too. too. too. 

33: 2 
ESSENTIAL t 3 1 9 2 5 29o 

t3. s. tl •. 14. 22. 11. 
t. ss: VERY USEFUL 3 3 .2 21~ 2 1~! 4 30 8 t4. 

38·. 33. 25. 22. 44. 67. 44. 

SOMEWHAT USEFUL 3 3 ... 5 25 3 5 
2 

22 10 29. 
38-. 33. so. 35. 56. 40. 33. 22. 28. 

NOT AT All USEFUL 2 3 t 21 1 -~8 5 2 11~ 29. 25·. 33. t3. 34. 11. ' . 28. 

ESSfNTIAL + VERY 3 3 :3 t9 3 20 6 35 8 3 89~ USE Ul 38. 33. 38. 3t. 33. 32. 67~ 78. 44. 43. 

DON'T KNOW 
N 2,43 3.11 - AVERAGE 2.t3 2.00 2.38 2.02 2.33 2.17 2.89 2.89 2.t7 
N 

STANDARD DEVIATION .76 .at .&IJ .88 .82 l.Ot .73 .56 .82 1.17 .87 

Q8AI61 TECHNICAL OESCR IPT IOT~ g 9 e 96 9 63 9 45 t8 7 1oo? too. too. too. 100. too. 100. 100. too. too. 100, 

EssENTIAL t 2 20 t t2 2 4 t 1 33~ tt. 25. 2t. tt. 19. 22. 9 •. 6. 14. 

VERY USEFUL 4 3 5 44 5 37 1 2~: 9 3 22~ so. 33. 63. 46. 56. 59. 1t. so. 43. 

SOrloEWHAT USEFUL !J 3 1 21 2 11 4 19 5. 2. 
33: so. 33. 13. 22. 22. 17. 44. 42. 28. 29. 

NOT AT All USEFUL 2 11 1 2 2 9 3 t 11~ 22. 11. 11. 3. 22. 20. 17. 14. 
ESSENTIAL + VERY !J 4 7 64 6 49 3 17 tO .. ss: USEFUL so. ...... ea... 67. 67. 78 •. 33. 38. 56. 57. 
DON'T KNOW 1 

2. 

AvERAGE 2.5:1 2.33 3,t3 2.76 2.67 2.95 2.33 2.27 2.44 2,57 2'. 78 

STANDARD OEVI/.ITION .SJ .95 .57 ,9t .eo .71 1.06 .137 .A4 
0 90 1.03 

SCALE: ESSENTIAL = ... VERY USEF JL = Jo SO~"I:WHAT USEF JL : 2, Nor AT ALL USEFUL : 1 

Figure F-1.. Biiomass Data Tables (continued) 
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·USEFULNESS OF SPEciFIED INFORMATION ITEMS • cONTINUED (QUESTION eJ AI 

Biolll BieM ~~~~ BI2M T~TAL T~TAL T~TAL T~~AL T~TAL ftLL proM BI2M T~TAL ALL --BI,OMASS ENERGY FED F D NF D B OM ~ 0~ B OM B M B OM ES E~5~P co v. ~ o,., MANUF 
I I P+'" CONV P+~ CONV FE~ FEg +~ CONV RES EQU~P ANUF 

R£!~ RES RE RES RE RE RE RES · MAN F MAN F -
8 

too .• tob~ 
.. 9 
too. 

9 
too. . ~8 to • . ~8 to • ioA~· to~: 36 tAat 9 9 

toA 8 t 96 . too. • too. too. • oo • 
Q8AI7) LISTS OF ·suPPLIERs 8 to~~ . 9 9 

to A~ to A~ to A~ ioA: 36 ~~6 9 9 
tob 8 . 96 

too. too.- too. too. t o. too. 100. . too • 
'ESSENTIAL 1 2 t 2 3 3 12 3 

t7
3 2~: 13·. 22, 6o h. tB. a. • 33. • 

VERY USEFUL 3 3 2 6 . 2 3 5 8 2~~ 2 2 22~ 3~~ . 38-, 30. 22, 33, 11. tB. 26. 22. 22 • 22. . 
SOMEWHAT US-EFUL 1 ~ t ~ 5 5 2 8 to 56 ~ ~ ~ .. a 27 

t3. ~o. tt. 4 ... 28. 28. t2. ~2. 28. 38. 4~ •. ~~. • 28 • 
NOT AT ALL USEFUL 3 3 -6 3 6 9 . . 9 6 ~l~ 2~: 2 112 tl~ 38. 30. 67. 33. 33. so. 53. 32. 22. . 
ESSfNTIAL + VERY -~ 3 2 2 7 ~ 6 5 11 3~t 2 5 

397 55 
USE UL ·so. 30. 22. 22. 39. ·22. 35. 26. 3t. . . 22. 56. • 57. 
OON'T KNOW t 6t t 

tt. • t • 
to:) 

AVERAGE 2.25 2.00 t.78 t.89 2.11 t·.a3 2.00 i.9s 1.97 2.t6 .2,00 2,89 2.~7 2,6~ ..... 
C.,) 

STANDARD DEVIAT[oN t.oa .77 1.22 .73 ,93 t.01 1.t8 .7s .99 .92 .70 .87 .9t .95 

Q8AI81 HANDBOOKS/TABLES B to 9 9 18 18 17 t9 36 . tat' 9 9 te . 96 
too. too. too. 100. too. too. . too. too. too • too. too. too. too. too. 

EssENTIAL t 
u! 

·t t 2 
6! 

2 3 ~7 t 6t 9 
to. tt. 6, u. tt. a. • tt. • 9. 

VERY USEFUL 3 ~ 2 3 7 !5 5 7 3~~ 67 ~ 5 
so

9 ~~~ 3_E .• ~0,; 22. 33. 39. 28. 29. 37. 37. ~~. 56, • 
SOMEWHAT USEFUL 3 ~ 

u! 
3 7 ~ ~ 7 

31! 
65 ~ 2 

336 3~~ 36. ~o. 33, 39, 22. 24. 37. 36. ~~. 22. • 
NOT AT ALL USEFUL 2 t 5 2 3 7 .. 7 3 

2A? 
31 •t t ~t2 t~~ 25, 10. 56. 22. t7, 39. 4t. t6. 17 .• u. il. . 

6SSE~TIAL + VERY 3 5 3 ~ B 7 6 9 tS 81+ ~ 6 !O· ~9 
SEF L 38. so. ·33. ~~. 4~. 39. 35. 47. '+2. 1+6. ~ ... 67. 5 • 51. 

DON'T KNOW t 
t.-

AvERAGE 2.13 2.so t.89 2.33. 2.33 2.tt 2.00 2.~2 2.22· 2.39 2.33 2.67 2.so 2.-~6 

STANDARD DEVIATION· ,16 .so t.09 • CJs .82 . 1~05 .97 .sa .95 .87 .67 .so .76 .a~ 1-:3 
::d 
I 
~ 

ESSENTIAL '+• VERY USEFUL : 3• SOMEWHAT USEFUL :: 2• NOT AT ALL USEFUL : t 
,j::o. 

SCALE: = 00 

Figure F-1. Biomass Data Tables (continued) 



T-027 Ill 
!OCTOBER, 19791 Ill 

OF 
I 

ITEMS - cONTINUED (QUESTION 
,.. 

USEFULNESS SPEciFIED INFOP.MATION £1) 

BIOfll SHAC -BIC•M BIOM BIOM -~~~ BIOM ALL BIOM t.LL ALL -SYST BLDG BIOMASS ENERGY I CONTINUED! ST~T~ PH IV FORST Eouc roue Cf.S CES CES OWNER OWNER I I 
FO S FRSTR PROD co co SlATE MNGR MNGR -OFF ENG /\GENT f,GENT SPEC 

9 9 8 96 9 63 9 ~5 10~~ 
7 9 

lOll, too. tO!), 100, 100, 100, too. 100, 100. 100. 

Q8AI71 LISTS OF SUPPLIERS 9 9 8 96 9 63 9 ~5 t8 7 100? too. too. too. 100, too. too. 100. :1100, 100, too. 
ESSENTIAL 2 t 11 9 1 6 1 67~ 22, t3, 11. 1~. 11, 13, 6, 

VERY USEFUL 3 3 2 2~~ ~ 3§~ 5 22 6 2 11: 3!1, 33, 25, ~~. 56, ~9. 33, 29. 

SOMEWHAT USEFUL 3 ~ ~ 33 3 20 3 15 5 2 22~ 3.!1, ~~ .. 50 •. "3~. 33, 32, 33, 33, 28, 29. 

NOT AT ALL USEFUL 1 2 1 26 2 12 2 6· 3 
11, 22, t3, 27, 22, ]9, ~ .. 33, .. a. 

6SSENTIJ!.L + VERY '5 3 3 
3§! 

~ .31 6 211 7 2 
78? SEFUL 5.:., 33, 38, ~~. 49, 67, 62, 39, 29. 

DON'T Kf\OW 

too:) 
AVERAGE 2,f>7 2,11 2,38 .2.23 2,22 2,~4 2,78 .2 .• 71 2.11 1.86 3.44 

..... 
~· STANDARD DEVIATION ·93 .7~ .8~ o97 .79 o96 .61 :. 75 o93 o82 .83 

Q8AI81 HANDBOOKS/TIIBLES 8 9 8 95 9 63 9 ~5 17 7 1oo? lOll., 100, 100, 1!10, .100, 100, 100, :1·on. LOO, too. 
EssENTIAl 1 3 

tl! 
2 11f 1 3 2 

33: 13. 38, 22, :?2, 11, 7, 12, 
VERY USEFUL 2 3 3 ~5 ~ 25 4 ·22 4 

3 11~ 25, 33, 38, ~7. ~4. 40, 44, . 4i}. 24, 
~ta. 

SOMEWHAT USEFUL 5 3 2 28 2 20 3 16 8 
2 

33: 63. 33, 25, 29, 22, 3?, 33, 36, 47, 
29. 

NOT AT All USEFUL 3 5 1 If 1 4 3 
2 22~ 33, 5, 11, ·6, 11, 9, 18, 

29. 
6SS~NTIAL + VERY 3 3 6 62 6 39 ·5 5~; 6 

SE UL 38. 33, 75, 65, 67, 62, 56, 35, 3 44~ lf3o 
OON'T KNOW 

AVERAGE 2,5) 2.00 3,13 2,78 2,713 :?,78 2,.56 2,53 2o29 
2.1 .. 2.561 

STANDARD DEVIIITION .1) o81 .76 .79 ~90 ,85 ,81 .75 o90 
.a~ 1.17 

>-3 
~ 

SCALE: ESSENTIAL = 1ft VERY USEFIJL = lt ~OMEWHAT USEFUL = 2t 'JOT AT ALL Usr:FUL = 1 
I 

F:igure F-1. B·iomass Data Tables (continued) 



USEFULNESS 

BIOMASS ENERGY 

QAAI~I TECHNICAL EXPERTS·LIST 

Q8AI101 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 

DON'T KNOii 

AVERAGE 

STANDARD CEVIAiiON 

MANUAL METHODS 

EssENTIAL 

VERY USEFUL 

·SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 

DON'T KNOW 

AVERAGE 

STA.NOARD DEVIATION 

T-028 

(OCTOBERt 19791 
OF SPEciFIED INFORMATION ITEMS ~ CONTINUED (QUESTION ~I 

BIOM BIOM BIOM BIOM TOTAl ToTAL ToTAL ToTAL TOTAL ALL 
FED FED NFED NFEO BIOM BIOM BIOM BIOM BIOM RES 
P+C CONV · P+C CONV FED NFEO P+C CONV RES 
RES RES . RES RES RES RES RES RES 

8 . 10 ~ 9 18 18 17 19 36 
1oo. 1oo~ 1oo~ too. too. too. too. 1oo. too. 

8 10 9 9 .. 18 18 17 19 36 
loo. 100, 1oo. 1oo. 1oo. 1oo. too. too. 1oo. 

2 1 1 1 3 2 3 2 
25. to. 11. 11. 17, 11. 18. 11. 

4 
50, 

·2 
25, 

6 
75, 

5 
50, 

3 
30, 

.1 
10, 

6 
60, 

5 
56, 

1 
11. 

.2 
22, 

6 
67, 

4 ..... 
4 

44, 

5 
56, 

9 so, 
5 

28, 

. 9 
50, 

. 5 
28. 

1 '. 2 
6, 11. 

9 
53~ 

3" 
t8. 

2 
12. 

·f2 7 • 

181 
too. 

t81 
too. 

66 
36, 

72 
'+0. 

27 
15, 

82 
45, 

BioM ~ioM ·roTA~ ALL 
P+C CONV. Bl0M MANUF 
EWUIP EQUIP MANUF 1 
MANlJF MANUF 

96 
too. 

9 9 18 96 
100, 100, 100 •. 100, 

1 
11, 

3 
33, 

2 
22, 

3 
33. 

'+ 
44, 

1 
11. 

3 
33, 

3 
33, 

2 
22 •. 

'+ 
'14, 

8 
'1'+, 

11 
t1. 

3t~ 
36 

38, 

19 
20. 

'+i 
'13. 

• 70· • 80 o65 · o77 .es· 1•03. .95 

too~ 1ob~ 
2 

20, 

2 If 
2So. 40, 

4 
so. 

2 
25, 

2 
25, 

3 
30, 

1 
10. 

6 
60, 

9 
100, 

ti! 
2 

22 •. 

2 
22, 

. 4 
4'1, 

3 
33, 

o70 o90 1o05 

tOO~. tOb~ 
1 . 2 

11, 11, 

5 6 
56. 33• 

6 
67, 

o61 

3 
17• 

8 

""· 

.sa 

" 22, 

9 so. 

-"11 
tOO. 

1 
. 6, 

4 
2'1, 

. 6 
35, 

. 6 
35. 

5 
29. 

.9o 

19 
tOO, 

3 
.16, 

9 
47, 

"6 
32, 

51 
• 

36 
tOO, 

'+ 
11, 

13 
:!56. 

"17 
'17, 

181 
tOO, 

~~~ 
65 

36. 

53 
29, 

33 
18, 

9 
100, 

2 
22, 

2 
22. 

5 
56. 

95 " 52,··. '14. 

o80 

9 
tOO, 

2 
22, 

4 
4'+, 

2 
22. 

1 
11. 

. 6 
67 •. 

1ob~ 
4 

22, 

. 6 
33, 

7 
39, 

61 
0 

95 
tOO, 

26" 
27. 

16. 
17. 

53 
56. 

o98 

SCALE: ESSENTIAL ·: .~' ·VERY USEFUL : 3t SOMEWHAT USEFUL : 2t NOT AT ALL USE~UL : 1 

Figure F-1. Biomass Data Tables (continued) 
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T-028 Ul 
!OCTOBER, 19791 Ill 

US:::FULNESS OF SPECIFIED INFORMATION ITEMS - CONTJNU[O (QUESTION E I N 
RJOM St4AC -

~fCM PIOM ~IN~ ALL BIOM ALL fliO~o I!.LL ALL SYST BLDG tl eJOMASS ENERGY !cONTINUED I ~TE RIV OFST ENG roue roue cEs cES' ~t:.:S OWNER OWNER II I 

·Fo ST FRSTR PROB A~~IH cc TATE MNGK MNGR ~- ,,.. 

OFF . El1 t.GDJT SPEC .. 7 9 
9 9 8 96 9 63 9 lf5 10~~ 100. 100. 

10(!. roo. lOCI, 100. 100, 100, 100, HOi, · 

100: 
7 

QAAI91 TECHNICAL EXPERTS LIST 9 9 8 96 9 6.3 9 '+5 18 .100. 
lOC, 10~. lOt, too. 100, 100. 100, lCO, 100, 

'22~ ESSENTIAL 1 1 2 9 1 7 3 1 
11, 11, 25, 9, 11. 11. 7 •. 6, 

VERY USEFUL 
If 11~ 7· 2 1 27 4 ;\A~ 2 ~3'5 6 57. 

7E·, 22, 13, 28, 44, 22, ~ . 33, 

SOMEWHA7 USEFUL 4 3 4'+ 3 30. 5 1'9 7 1 44~ 44, 38, 46. 33, 48, 56, 1;2, 39, 1'+. 

NOT AT ALL U-SEFUL 1 2 2 1;~ 1 1 2 8 '+ 
2 

22: 11, 22, 25, 11, 11. 22, J () •. 22, 29, 

6SSENTIAL + VERY 8 3 3 36 5 26 2 ~ 0~ 7 .. 33~ SEFUL 89, 33, 38, 38, 56, 41, 22, 39, 57. 

DON'T Kr~OW 

t-.:1 AVERAGE 2,89 2,22 .2,38 2,30 - 2,56 2,41 2,00 2,29 2,22 2.29 2.33 
0) 

STANDARD DEVIATION ·i3 .92 1·10 .86 .81 ,83 ,66 ,e3 .as .86 1.05 

QsA(lOI MANUAL -~ETHODS 9 9 8 96 9 6·3 9 ItS 10~~ 7 
100? 100, 100, 10IJ, 100, 100, 100, 1oo. l~·l!. 100. 

ESSENTIAL . 1 3 2~; 2 ,a~ 2 1 11~ 11, 3·3. 22,' It, 6, 

VERY-USEFUL 3 1 '+ 
.. ~~ 2 25 2 II:J9 1 29~ 33~ 33, 11, 5J, 22, 40, 22, ". 39, 

SOMEWHAT USEFUL .. 2 1 27 3 ~~~ '+ 18 6 3 44~ ..... 22, 15, 26, 33, ..... 1:(, 33, 43. 
NOT AT ALL USEFUL 2 .. 5 2 6 3 6 .. 1 11~ 22, 44, 5, 22, 10, 33, .. 22, _ ..... 14o 
ESSENTIAL + VERY, 3 2 7 64 .. 40 2 !j~! 8 2 44~ USEFUL 33, 22, 83, 67, 44, 63, 22, 44, 29. 
DON'T KNOW 1 1' '1 11. 2, 14, 
AvERAGE 2,11 .1,88 3,i!5 2,81 2,44 2,79 1,89 2. ~·8 . 2. 26 

2.17 2.44 
STANDARD DEVIATION ,'Tit 1,04 ,;6 ,81 1,07 ,91 ,73 I i~6 ,86 

.67 .83 o-j 
::d 
I 

SCALE: ESSENTIAL '+t VERY '~1 SEFUL 3t SOMEWHAT USE=U~ = 2t NOT AT ALL USEFUL : 1· 
-.:1 

= = ~ 
00 

Figure F-1. Biomass Data Tables (continued) 
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T-029 
COCTOBERt 1979) 

USEFULNESS OF SPEciFIED INFORMATION ITEMS - cONTINUED (QUESTION 8) 

BIOM BIOM ~IOM BIOM TOTAL TOT~L TOTAL TOTAL TOTAL ALL ~IOM sioM TOTAL ALL 
BIOMASS ENERGY FEC FEe FED NFEe BIOM ~IO BIOM siO siOM ES +c CONV ~10M MANUF 

P+~ cON · P+~ cON FED · FED P+~ coNv RES [QUIP EQUIP ANUF 
RE RES RE RES . RES RES RE RES MANUF ·MANUF 

a 10~~ 9 9 1ob~ 1ob! 
17 1ob~ 36 ~61 9 9 10~~ 96 

lOC•, 100, 100, 100, 100, 1 o. 100. 100, 100, 

COHPL•TER MODELS . a 10 9 9 tob~ 1oA~ 10~~ . 19 36 b61 9 9 1ob~ 95 
lOC•, 1.00. 100, 100, 100,. 100, 1 o. 100, 100, 100, 

ESSENTIAL 2 1 2 1 1 2 3 28 Ei 
20, 11, 11, 6, 6, .11, a. 15, 8 •. 

VERY USEFUL I+ 
10! 11! 

3 5 I+ 5 I+ 9 . 51 3 3 336 3~~ SC•, 33, 28, 22. 29, 21. 25, 28, 33, 33, • 
SOMEWHAT USEFUL .,2 50~ 2 1 7 •3 4 

326 2A~ 3~~ 3 I+ 
397 29 

~ 2~;. 22, 11. 39, 17. 2'+. . 33, 44, . 31, -~ NOT AT ALL USEFUL 2 2 5 5 I+ 5~~ 7 37~ 3~~ 2~~ 3 2 . 5 
2~~ 25, 20, 56, 56, 22, 41. 33, 22, 28, 

ESSENTIAL/VERY USEFUL I+ 3 2 3 7 5 6 6 ~2 79 3 3 6 '+1 
SC•, 30, 22. 33, 39. 28. 35, 32, 3 • 1+4, 33, 33, 33, 1+3, 

DON'T KNOW 

AVERAGE 2,~5 2,30 1,78 1,78 2 .. 28 1,78 2,00 2,05 2,03 2,37 2,00 2,11 2,06 2,25 

STANDARD DEVIATION .e.2 1;,00 1,02 ,91 ,92 ,97 ,97 1,00 ,98 ,99 ,81 ,71+ ,76 ,91+ 

SCALE: ESSENTIAL ·- '' VERY USEFUL = 3t !:.OMEWHAT USEFUL : 2t NOT AT ALL USEFUL - 1 

Figure F-1. Biomass Data tables (continued) 
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T-030 
(OCTOBER, 1979) 

USEFULNES~ OF SPEciFIED IN~ORMATION ifEMS - cONTINU~D ·t9UESTION eJ 
BIO~ BIOM TOTAL TOTAL ToTAL' ToTAL TOTAL ALL . 
NFED NFED BIOM BlOM .BIOM BIOM BIOM RES 
P+t CONV FED NFED P+C CONV RES 

E!IOMASS ENERGY 

Ge~AlfiT59V5~~IONAL 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL' 

ESSENTIAL ·+ VERY 
USEFUL 
DON'T KNOW 

BIOM BIOM 
FEO FED 
P+C CONV 
RES RES RES RES RES RES RES RES 

.a 10 
1oo. 1oo. 

9 9 . le 18 i7 b9 36 lel 
lao. 1oo. 1oo. too. 1oo. 10 • 1oo. 1oo. 

· a . 10 
loa. 1oo. 

- 9 ~ . le 18 .17 19 36 le1 
1oo• 1oo. 1oo. 1oo. too. too• too. too. 

2 
25. 

6 
75. 

2 
25. 

3 
30. 

.· .1 u. 
' 1 
1t. 

5 2 
so. 22 •. 

2 5 
20o 56. 

3 2 
30. . 22. 

5 
56. 

q, 
qq. 

5 
28. 

11 
61• 

2 
11. 

5 
~e. 

i 
6. 

6! 
. 7 
39. 
.. 9 
so. 

2 
tt. 

. 5 
29. 

.q 

'q· 

6 
17. 

18 
so. 

1 
1. 

t 
1. 

BIOM 
P+C 
EQUIP 
MANUF 

9 
100 •· 

9 
100 0 

.. 
1+1+. 

3 
33. 

2 
22. 

q ..... 

BioM TOTAL ALL 
CONV BIOM MANUF 
EQUIP I'IANUF 
MI\NUF 

9 
100. 

96 
1oo. 

9. 18 96 
too. 100. 1oo. 

1 
11. 

1 
6. 

8 
e. 

ll: 
1+3 

1+5. 

30 
31. 

2~~ 

AVERAGE 2.25 2.10 1 0 78 1.56 2.17 1 0 67 2.00 1.Bq 1 0 92 1.86 2.22 1.56 1.89 2.01 

oea(2J 

STANDARD DEVIATlON 

RESEARCH IN PROGRESS 

ESSENTIAL· 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL ·+ VERr 
USEFUL 
DON 1.T KNOW 

AVERAGE 

STANDARD DEVIATION 

SCALt: ESSENTIAL : q, VERY USEFUL·-

8 . 10 
loa. 1oo. 

2 
25. 

,.1 
1~. 

6 
7!:. 

7 
70. 

3 
. 30. 

7 
70. 

.qe 

9 9 
1oo. 1oo. 

2 1 22. 11. 

5 
56. 

1 
11. 

1 
11. 

7 
78. 

.87 

q 
. qq;; 

3 
33. 

1 
1t. 

5 
56. 

.sa 

18 
100. 

2 
11. 

61! 
q 

22. 

6! 
13 

72. 

.eo 

te .. 17 
100 •. too. 

3 4 
17. 24. 
. 9 
so • 

4 
22. 

2 
lt. 

12 
67. 

.87 

. 9 
53. 

. 2 
i2. 

2 
12. 

13 
76. 

.90 

o75 

36 181 
too. too. 

5 33 
14. 18. 

s~? 
.a 

22 • 

3 e. 
25 

69. 

.79 

~g2 
• 

39 
22. 

7 
'+. 

135 
75. 

.• 73 

3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : 1 

Figure F-1. Biomass Data Tables (continued) 

.79 

•9 
too. 

6 
67. 

3 
33. 

6 
67. 

.45 

.9 
100. 

1 u. 
3 

33. 

4 
4'+. 

t 
tl. 

4 
4'+. 

18 
too. 

1 
6. 

95 
too. 

Ill 
Ill 
N ---1 I 
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T-030 "' IOCTOB::R, l'n9l Ill 
USEFJLNESS OF SPEciFIED INFORMATION ITEMS - CONTINUED (QUESTION sl 141 

BIOM SHAC -~pM BI~M BIRM! ALL BIBM ALL BICM .1\LL ALL ~YST -~LOG BJOMASS ENERGY I CONTINUED) 11TE PR V FO s.T ENG: EO C EnUC CES cE~ cE.s Wti~R WN~R I I 
FO~ST FRSTR PROD ~~~~NT co Sli\TE MNG MNG -
OFF ENG AGENT SPEC 

9 e. 96 9 63 9 lf5 1ub~ 
7 9 

9 1oo. 100. 1oo. too. too. :too. 100. 100. 100. too. 

QA¥~~·IT~9yg~~IONAL 9 9 e. 96 9 63 9 lf5 1oA~ 
7 1oo? 1oo. 100. too. :too. 100. 1oo. 100. too. 100. 

ESSENTIAL 1 '+- 1 8 1 3 22~ u. If. 11. 13. 11. 1. 

•VERY USEFUL 3 1 1 19= 3 26 2 2~: 1 2 
22~ 3!1. u. 1.3. 20. 33. '+1. 22. 6. 29. 

SOMEWHAT USEFUL 5 5 '+ 49' '+ .,;: 6 5~~ 9 3 44~ s;. 56. 5(). 51. 44. 67. so. '+3. 

NOT AT ALL .USEFUL 1 2 3 2'+ 1 12 6 8 2 11~ 1l. 22. 31!. 25. 11. 19. 13. ..... 29 • 

5SSENTIAL + IIERY 3 2 1 ~3: 4 3'+ 3 3t~ 1 2 44~ SEFUL 3!1. 22. 13. 2 • '+'+. 5'+. 33. 6. 2·9. 

DON'T KtJOW 
!:-:) 

t-:1 AVERAGE 2.22 2.11 1.75 2.03· 2.44 2.'+8 2.'+'+ 2.2':! 1.61 2.oo 2.56 0 

STANDARD DE:VIATION •b3 .87 .£,6 e78 .84 .93 .1o .17 o59 .75 .96 

Q88(2) RESEARCH IN PROGRE:S~ 9 9 8 96 9 63 9 45 18 7 too. loo. 1oo. :oo. 100. 1no. 1oo. 1oo. 1oo. 100. 
EssENTIAL 3 2 11 3 1'+ 1 2 1 

33. 25. 11. 33. 22. 11. ... 6 • 

VERY US::FUL 4 2 1 3~:- '+ 33 3 ~~~ A 
3 '+~. 22. 13. lf4. 52. 33, 4'+. lf3. 

SOMEWHAT USEFUL 1 '+ 4 42 1 14 4 19 8 
3 11. '+'+. so. '+4. 11. 22. 44, ·~2. 4'+·. ..a. 

NOT AT ALL USEFUL 1 3 1 8 1 2 1 -'+ 1 
·11. 33, 13. e •. 11. 3. 11. 9, 6, 1 n. 

[jSSfNTI.~L + VERY 7 2 3 '+6 7 47 4 2.2 9 
SE· UL 78, 22. 39. 48. 78. 75. 44, '~9. so. 3 

DON'T Ki~OW 
lf3, 

AVERAGE 3.oo 1o89 2.50 2.51- 3.00 2,94 2,44 2.4'+ 2o50 
2o29 

STANDARD DEVIATION .9'+ .73 loJO .eo .94 .73 ,A•~ .73 ' • 68 
,68 

~ 
~ 

SCALE: ESSENTIAL '+• VERY l!SEFUL 3· sOMEWHAT UsE=UL = 2o NOT AT ALL UsEFUL : 1 I = = '"" ~ 
00 

Figure F-1~ Biomass Data Tables {continued) 



-~ ..... 

•BIOMASS ENERGY 

QBBI~) STATE'OF ART 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

~~~~~pAL : VERY 

OON'T KNOI!I 

liVER AGE 

USEFULNESS 

STANDARD DEVIATION 

QA814) ·co~tS/PERFORMANCE 

EssENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 

DON'T KNOW 

AVERAGE 

STANDARD DEVIATION 

SCAL£: ESSENTIAL : q, VERY USEFUL 

T,;,o3t 
(OCTOBER, 1979) 

OF SPEciFIED 
BIJM BioM 

HD FED 
P+C · CONV 
R;:S RES 

IN~ORMATION ITEMS.~ cONTINUED (QUESTION Q) 

BioM· BioM ToTAL ToTAL ToTAL ToTAL ToTAL ALL · 
NFED NFED BIOM BIOM BIOM eiOM BIOM RES 

P+C CONV FED NFED P+C CONV RES 
RES RES RES . RES RES RES . 

8 10 too-. too. 
9 9 18 . 18 . 17 . 19 . 36 11801 

100, 100, 100, 100, 100, . 100, 100, 0 0 

8 10 
lOD, 100, 

9 9 . 1~ . 18 
100, 100~ 100~ too~ 

3 1 
38, 10, 

·1 2 q . 3 

3 
38, 

2 
25, 

6 
75, 

11, . 22, 22, t7~ 

. 6 q. 
60, 44, 

3 i 
30, 11. 

2 
22, 

7 5 
70, 56, 

3 .. 9 
33, so. 

3 5 
33.. 28, 

1 
lt, 

5 t3 
56> 72, 

-10 
56, 

-17 
100;. 

4 
24, 

. 7 
41, 

. 3 
t8, 

2 
12o 

t u. 6! 6! 

19 
100, 

3 
t6, 

9 
47, 

6 
32, 

51 
0 

3,13 2,80 2,50 2,59 2,8t 2,'74 

• 76 ,60 .t,OO 

2 
25, 

2 
25; 

so~· 

10 
tOO, 

2 
20, 

20~ 
5 so. 
1 

10, 

4 
40, 

.9 
too. 

2 
•22, 
. 2 
22. 

33! 

2 
22. 

4 
44, 

0 93 • 72 

9 
100, 

33: 
4 

44. 

1 
tt, 

t 
lt. 

7 
78, 

it~ 
·1 

39, 

3 
17, 

8 
44, 

• 96 ·• 95 • 77 

t8 . 17 
too. -too. 

5 . 6 
28, 35, 

6 2 
33, 12, 

4 5 
22, ·:?9. 

3 4 
17, 24, 

11 8 
61. 47. 

o92 lo07. · o94 loll lo04 1~18 

3t SOMEWHAT USEFUL = 2t NOT AT ALL USEFUL = 1 

36, 181 
1oo. too. 

7 34 
19, 19, 

4~~ 
9 

25, 

3 
8, 

23 
64, 

,86 

36 
100, 

3i! 
8 

22, 

3
11 
1. 

6 
17 0 . 

19 
53. 

te07 

127 
70, 

,79 

t80 
100, 

Figure F-1. Biomass Data Tables (continued) 

BioM eioM ToTAL ALL 
PtC CONV eiOM MANUF 
EGUIP EQUIP MANUF 
MANUF MANUF 

too: 1oo: 10~~ 
9 9 18 

100, 100, . 100, 

2 
22, 

1 
11, 

6 
67, 

.90 

9 
100, 

u! 
33: 

5 
56, 

.66 

3 
33, 

2 
22. 

3 
33, 

5 
56. 

.1 61 tlo • 
3,00 2,88 

9 
100, 

2 
.22, 

3 
33, 

If 
44, 

5 
56, 

,77 

18 
.100. 

17'3 
. . 

9 
50, 

96 
100, 

95 
100, 

2~~ 

3~~ 

2~~ 

tl~ 
57 

60• 

2 
2, 

2,75 

,95 

. 95 
100, 

2b~ 
4~4 • 

.82 

"' Ill ,.. ---, 
II I 
~ -·~ 
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U~-EFULNES-3 OF SPEciFIED 1\JFJ~U:fiTION ITEMS - cONTINUED (QUESTION ~, N 
BIOH SHAC -

~fOM ~10M ~IJM ~LL BIOM ALL 8[0M liLt. ALL SYST SLOG ' BIOMASS ENERGY ( :;ONTINUEQ) ATE RIV O~ST NG EOUc EDUC CES I:(S CES OWIIf«R WNER ~I 

FORST FRSTR PRJD co co SlATE MNG t MNGR ' 
OFF ENG f,GENT .!15F:NT Sf'EC 

7 9 
9 9 8 96 9 63 9 e;.s 

1ob~ 
100, 100, 

101), 100, 100, 100, 100, 100, 100, 108, 
7 too? Q8BC3l STATE OF ART 9 9 8 95 9 63 9 r,5 18 100, 

1oo. 100, 10!!, 100, 100, ton. 100, 1·00. 100, 

ESSENTIAL 3 2 1 19 2 2~~ 1 tt; 33, 22. 1-3. 20. 22, 2. 

VERY US::.FUL 38 3 3t5 9 
3 u:-4 1 4 6 35 lt3 •. 

4 ... 11, 5oJ 0 40, 67, 56. 33, ,, so. 
SOMEWHAf USEFUL 1 4 3 34 1 11 5 25 9 3 44~ 11. 44, 3a, 36, 11. 17. 56, SG, so. lt3o 

NOT AT ALL USEFUL 1 2 " 2 1 4 1 33~ 11. 22. 4, 3. 11. c:t. lito 

ESSfNTIAL + VERY 7 3 5 57 8 50 3 l6 9 3 
22~ USE UL 78, 33. 63. 60, R9, 79. 33, 3 • so. lf3. 

DON'T KNOW 

N liVER AGE 3,00 2,33 2,75 2,76 3,11 3,00 2.22 2,29 2,50 2,2!J 2.00 N 
N 

STANDARD DEVIATION ,94 1,06 .~;6 ,81 ,57 ,73 .63 •.• e.s .so .u .94 

Q8BC4l COSTS/Pt~FORMANCE 9 9 8 96 9 63 9 '-15 18 7 
too? 101, 100, 10), 100, 100, 1no. 100, 10(, 100, 100, 

ESSENTiolL 2 3 3 2~~ 2 320 1 6 2 1 67~ 22, ~3. 3.3. 22. 2, . 11. 1~·. 11, 116, 
VERY USEFUL 3 3 5 lt7 2 3,~ 6 ~4 9 ~ 22~ 33, 33, 6.5, 49, 22. 67, 7E-, so. 57, 

SOME'WHAT USEFUL 3 3 21 5 20 2 5 5 2 33, 33, 22, . 56. 32, 22, ll, 2e. 29, 

NOT AT ~LL USEFUL 1 4 2 
t17 11. 4, 11, 

ESSfNTiolL + VERY 5 6 e 71 4 43 1 '!0 11 5 89~ USE UL 56, 67. 10J, 74, 44, foB, 78. ec, 61. -. 71. 
DON'T K~OW 

AVERAGE 2,67 3,00 3,:58 2,95 2,67 3,00 2,.89 3,()2 2,61 2,86 3.44 
STANDARD DEVIATION ,CJ3 ,81 •• 4 ·• 78 .ao ,79 ,56 ,'50 ,62 ,62 .96 

SCALE: ESSENTIAL = 4t VERY USEFUL = 3• SO~EWHAT USEFUL : 2• NGT AT ALL USEFUL = 1 

Figure F~1. !Biomass Data Tables (continued) 



. USEFULNESS 

BIOMASS ENERGY 

QSBCSI COSTS INSTALL/OPERATE 

ESSENJ'IAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USE.FUL 

DON'T KNOW 

OF SPECIFIED 
BIOM BIOM 

F£'0 FED 
P+C cor~v 

. RES RES 

100~ 10~~ 
8 . 10 

too. too. 
2 3 

25. 30. 
2 

25. 

2 
25. 

2 
25. 

4 sa. 

t to. 
6 

60. 

4 
40. 

T•032 
COCTOBER, 1979J 

INFORMATION ITEMS - CONTINUED (QUESTION 8) 
BIOM BioM TOTAL ToTAL ToTAL ToTAL TOTAL ALL 
NFEO NFED BIOM BIOM BlOM BIOM BIOM RES 

P+C CONV FED NFED P+C CONV RES 
RES RES RES RES RES RES 

9 9 18 '.18 . 17 19 36 t8t too. too. too. too. too. too. tou. too. 
9 

too. 
1 

11. 

4 
'+'+. 

2 
22. 

2 
22. 

5 
56. 

100~ 10~~ 18 too. 
2 5 3 

17. 22. 28. 
5 

56. 

2 
22. 

7 
78. 

3 9 
17. so. 

8 '+ 
'+'+. . 22. 

2 2 u. 11. 

'+'+~ 6~~ 

17 19 
100. 100. 

3 5 
18. 26. 

36 too. 
8 

22. 

32~ 3!~ 

'+2~ 3~~ 
'+ 

11. 

s~! s~~ 

.163· 
too. 

32 
20. 

70 
'+3. 

'+5 
28. 

BioM BIOM TOTAL ALL. 
P+C CONV Bl0M MANUF 
[QUIP EQUIP MANUF 
MANUF ~1/\I~UF 

9 9 18 96 too. too. too. -too. 

too~ too~ to~~ to6~ 
1 

t3. 
4 

so. 
2 

25. 

t 
13. 

5 
63. 

t 
1. 

2.~0 2.70· 2.44 3.00 2.61 ~.72 2.47 2.84 ~.6j 2~72 2~67 2~63 2.65 2.78 

Q8BCU 

STANDARD DEVIATION 

BUILDING CODES/REGS 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USE~UL 

ESSENTIAL ·+ VERY 
USEFUL 

DON'T KNOW 

AVERAGE. 

STANDARD DEVIATION 

loll 

8 toa. 

3 3e. 
3 

36. 

.,2 
2~·. 

. 10 
too. 

3 
30. 

4 
'+Do 

3 
30. 

3 
30. 

9 
too. 

1 
11. 

1 
11. 

·1 
11. 

6 
67. 

2 
22. 

o76. · o 77 lo04 

.87 i.03 

9 . 18 18 
too~ too. too. 17 too. 

.1 
11. 

u! 
7 

78. 

1 u. 

.67 

5 
28. 

7 
39. 

-6 
33. 

5 
28. 

.79 

2 .. 3 
tl. t8• 

2 4 
11. 24. 
. 13 9 
72. . 53. 

3 - 4 
17. 24. 

.89 

19 too. 

4 
21. 

• 80 

SCALE: ESSENTIAL :· '' VERY USEFUL : 3t SOMEWHAT USEFUL·= 2t NOT AT ALL USEFUL = 1 

Figure F-1. Biomass ~ata Tables {continued) 

36 too. 
1 

3 •. 

'19~ 
9 

25. 

s!~ 
8 

22. 

.87 

.90 

16! too. 
t'3 

t?.. 

2~~ 

3~~ 
48 

29. 

o65 

9 
1oo. 

1 
11. 

3 
33. 

4 
44. 

t 
11. 

4 
44. 

.84 

8 
too. 

3 
38. 

2 
25. 

1 
13. 

2 
25. 

5 
63. 

• 75 . • 88 

95 too. 
21 

22. 

32 
34. 
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USEFULNE5S OF SPEciFIED :NFOPMATION ITEMS • CONTINUED C l~UESliON al ""' BIC'M SHAC -SYST BLDG -~~OM p~OM ~:0" ALL BIDM BLL EIOM t:LL 1\LL 
BIOMASS ENERGY (CONTINUED I ~TE IV ORST ENG Eouc E Uc cr.s CES cE.s O~JNER O~lf·JER I I 

FO ST FRSTR PP.OG co co STATE MNGR MNGR -
OFF' ENG I!. GENT AGENT SPEC 

7 9 
9 9 a 96 9 63 9 45 18 too. 100. 

too. 100. 110. 100. 100. 1oo. :too. 1oo. 1oo. 
1oo? 7 

QABI51 COSTS HISTALL/OPERATE 9 9 8 96 9 6·3 9 115 18 too. 
leo. 100. uo. 100. 100. 100. 100. 100. 100. 

7 3 
ESSENTIAL 2 3 3 2~~ 2 19 1 8 2 1+3. 78. 

2.2. 33. 38, 22. 3o. 11. 18. 11. 

VERY USE.FUL ... 3 3 .. 3? 5 ~~~: 1 73~. 6 
2 11~ 

""· 33. :;e. 56. 78. 33. 
29. 

SOMEWHAT USEFUL 2 2 2 21 2 tl~ 1 II 7 1 11: 
22. 22. 25. 22. 22. 11. 9. 39. n. 

NOT AT ALL. USEFUL 1 1 6 5 3 •til! u. u, 6. a. 17. 

GSSENTIAL + VERY 6 6 6 69 1 118 8 Ill 8 5 89~ SEFUL E.7, 67. 75. 72. 78, 76. 89, 91, 1111, 71. 

OONtf KNOW 

N 
N AVERAGE 2.78 
~ 

2,89 3,13 2.89 3.00 2,98 3,00 ~. •)9 2, 39 . 3.oo 3.67 

STANDARD DEVIATION .90 ~99 o76 .81 .66 ·.89 oll7 .so .88 1.06 .67 

QP.BI61 BUILDING. CODES/REGS . 9 . 9 8 96 9 63 9 115 10~~ 1 1oo? leo, 100. hO, 100. 100. 1oo. 1oo. l 00. 100. 

ESSENTIAL 1 2 1~~ 2 10 1 II 2 17~ Jl, 25 •. 22. 16. 11. 9. 11. 

VERY USEFUL II 2 24 3 22 l1 4 3 22~ 1111. 25. 25. 33. 35. 2'+. 22, 1+3. 
SOMEWHAT USEFUL 'I 4 :; 38 2 20 5 p 6i! 2 

114. 1111. ;)8, 110. 22. :12, 56, 4 • 29. 
NOT AT ALL USEFUL 5 1 16 2 11 3 9 1 2 

11: 56. ].3, 17. 22. •17. 33, 20. 6. 29, 
5SSENTIAL + VERY 5 c. 112 5 32 1 15 6 3 89~ SEFUL ~6. 50, 11'1. S6 0 !'il. 11. 33. .33, 1+3. 
['ON•T to:NOW 

AVERAGE 2,67 1.114 2.63 2.46 2.56 ·2.149 1,89 ;;.22 2.39 2.1'+ 3.44 

STANOAP.O DEVIATION .65 .so .91 .97 1.05 .96 ,87 • .S7 ·75 .a .. .96 1-3 
~ 
I 

scALE: ESSENTIAL = ... VERY jsEFUL = 3t SOMEWHAT UsEFUL : 2• ~OT AT ALL Us[FUL = 1 -.::J 
~ 
00 

Figure F-1. Biomass Data Tables (continued) 



·USEFULNESS 

BIOMASS ENERG'!" 

Q8BCTI TAX/ECONOMIC INCENTIVE 

Q8BCBI 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + V~Y 
USEFUL 

DON'T KNOW 

AVERAGE 

STANDARD JEVIATION 

STANDARDS/SPECS 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFL'L 

NOT AT ALL US~FUL 

ESSENTIAL +· VERY 
USEFUL 
DON'T KNOW 

STANDARD DEVIATION 

T•033 

COCTOBERt 19791 

OF SPECIFIED INFOR~ATION ITEMS • cONTiNUED (QUESTION 81 

BJOM BIOM BIOM BIOM TOTAL TOTAL TOTAL TOTAL TOTAL ALL 
FEO FED NFED NFEe BIOM BIOM BIOM siOM BIOM RES 
~+C CONV P+C .CON FED WFED P+c cONV RES 
RES RES RES RES RES RES RES RES 

BIOM 
P+c 
EGUIP 
MANUF 

9 
1oo. 

9 
too. 

18 18 . 17 19 36 
too. too. 1oo. too. too. 

181 . 9 
1oo. 1oo. 

1 
13. 

2 
25. 

2 
25. 

3 
38. 

3 
38. 

loOit 

8 
too. 

• 
2 

25. 

3 
:sa. 

3 
38. 

10 
1oo. 

1 
10, 

1 
10, 

It 
ItO. 

It 
ItO. 

2 
20. 

9 
1oo. 

2 
22. 

-9 
. 100 o 

1 
11. 

1 3 
t1. 33. 

2 It 
22. '+1+. 

It 1 
ltlt. 11. 

3 ,. 
33. . '+1+ .• 

. 18 
100. 

2 u. 

18 
100. 

3 
17. 

17 
100. 

3 
t8. 

·3 . It 3 
17 •. 22. 18. 

6 6 It 
33. 33. 21+. 

7 5 7 
39. 28. 1+1. 

5 7' 6 
28. 39. 35. 

19 
100. 

2 u. 
It 

21. 
8 

1+2. 

5 
26. 

6 
32. 

.9'+. 1•19 oBit toDD to03 t.t2 

10 
too. 

.9 g 18 
1oo. too. too. 

1 1 u. u. 
It 1 

ItO. 11. 
... 2 

ItO. 22. 

2 
20. 

-5 
56. 

1 
11. 

'+ 
ltlt. 

3 
33. 

6 
33, 

7 
39. 

5 
28. 

18 .. 17 
too. ioo. 

2 1 
11. 6. 

. 19 
too. 

51 . 
2 u. t8~ 26~ 
6 

33. 

8 
It'+. 

5 8 
29. 1+2_. 

36 
1oo. 

163. 9 
100. 100. 

5 
tit. 

7 
19. 

27 
17. 

4'+ 
27. 

52 
32. 

40 
25. 

,.41 
• 

36 . 163 
too. too. 

6~ ti~ 
8 

22. 
53 

33. 

37 
23. 

1 
11. 

2 
22. 

6 
67. 

9 
too. 

2 
22. 

2 
22. 

2 
22. 

3 
33. 

2 .. 2 
22. 

2 
22. 

6 '+ 6 10 73 
1+5, 

It 
'+it. 25. ItO. 33. 22. 32. 28. 

.76 ,14+ 1,02 .90 .95 t,t6 

~~ALE: ESSENTIAL : ~, ~ERY USEFUL : 3t SOMEWHAT USEFUL : 2o NOT AT ALL USE~UL = 1 

Figure F-1. Biomass Data Tables (continued) 

BIOM 
CONV 
[QUIP 
MJ\NUF 

9 
100. 

9 
too. 

3 
33. 

It 
'+'+. 

2 
22. 

7 
78. 

.7'+ 

9 
too. 

3 
33. 

2 
22, 

4 
ltlt. 

. 5 
56. 

o98 

9 so. 

.87 t.06 

96 
too. 

95 
1oo • 

30 
32. 

'+~! 
15 

16. 

71 . 
75. 

96 
1oo. 

29 
30. 

57 
59, 

In 
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USEFULNESS OF SPECIFIED JNFOP.MA TION ITEMS • CONTINUED (GUESTION 81 
SHAC N 

BIOM 
81014 -BJOM BIOM eiOM ALL BIOM ALL ALL ALL SYST BLDG 1-1 BIOMASS ENERGY C CONTINUED I s ~-T[ PRIV FORST ENG roue roue CES CES ~ES· O~ltJlR WNER 

FOF.s- FRSTR PROD co c.o . lATE ~1Niill MNGR 
OFF. ENG AGENT AG8NT SPEC ~- ,/ 

7 9 
CJ CJ 8 96 9 63 9 '+5 tO~~ too. 100. 

toe. too. 100, too. 100, ~00, 100, 100, 

Q8BC71 TAX/ECONOHIC INCENTIVE 9 . 9 8 96 9 63. 9 ~ 18 7 100: lOQ, too. 100, too. 100, 1.00, 100, 100', 1UO, 100, 

ESSENTIAL 2 1 2 1~~ 2 19 2 7 2 t 56~ 22, 11. 25, 22, 30, 22, ]6, 11, 1 ... 

VERY USEFUL 3 3 4 4t 19 .. 21+ e 5 22~ 33, 33, 50, 43, 30, 4 ... s~. ..... 71 • -
SOMEWHA.l USEFUL 4 3 28 5 22 3 2~~ 7 t 22~ 411. 33. 29. 56. 35. 33. 39. t ... 

NOT AT ~LL USEFUL 2 2 11 2 3 2 1 
22, 25, 11. 22 .• 5, ·4. 6, 

OSSENTUL + VERY 5 4 6 57 2 38 6 6~! 10 6 
78? SEFUL 56, 44, 75, 59, 22. 60, 67, 56, 86, 

DON'T KNOW 

AVERAGE 2. 78 2,33 
N· 

2,75 2,65 2,22 ~,A6 2,89 2,8!1 2,61 3,00 3.33 
N 
Ol STANDARD DEVIATION ,11 ,95 1,08 ,87 1,03 ,89 • 73• ,7-+ .75 ,53 ,82 

oeBI81 STANDARDS/SPECS 9 9 8 96 9 63 9 .. ,5 1ob~ 7 
100? too. 100, 100, 100, 100, 100, 100, 100, 100. 

ESSENTIAL 3 1A~ 2 ,;! 2 2 1 22~ 58. 22, ~. 11, tit, 
VERY USEFUL 5 2 3~~ 1 2~~ 3 3~~ F. 2 44~ 33, 25, 11. 33, 33, 29. 
SOMEWHAT USEFUL 5 5 3 .. 2 4 26 4 2• 4 2 . 22~ 56, 56, ~38, 44, 44, ... 1. 414, 53, 4!2, 29. 
NOT AT ALL USEFUL" l 4 t!~ 2 8 1 • 6 2 11; 11, 44, 22. 1. 3. 11~ 3. 33, 

.29, 
ESSrNTIAL + VERY 3 5 42 3 29 3 tl6 e 

3 
67? USE UL 33, 63, 44, 33, 146, 33, "Z" 4q •. ... ::> .• ..!. 

DON'T KNOW 1 ::. 
11. 2.,. 

AVERAGE 2,22 1,56 3,00 2,45 2,33 2,51 2,25 2. 52 2,22 
2.78 2,29 

STANDARD DEVIATION ,63 ,48 ,86 ,87 1,06 .91 ,66 .l;Cj 1.03 
.92 1,02 

SCALE: ESSENTIAL = 4t VERY USEFUL = 3• SDM~WHAT USEFUL : 2• NOT AT ALL Usr~UL = 1 

Figure F-1. Biomass Data Tables (continued) 



(oCTOBER, 19791 
USEFULNESS OF SPECIFIEri INF~RM~TION ITEMS-~ toNtiNUEO (QUESTION 8) 

BIOMASS ENERGY 

CHIB(91 MARKETING/SALES DATA 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEF~L 

ESSENTIAL •· VER~ 
USEFUL . . 
DON'T KNOW 

AVERAGE 

STANDARD DEVIATION 

Q8B(ll~ OUTSIDE US RESEARCH/ 
INDUSTRY 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUL 

ESSENTIAL + VERY 
USEFUL 

DON'T KNOW 

II'VERAGE 

STANDARD DEVIATioN 

BicM BIOM BIOM BioM TOTAL ToTAL TOTAL TOTAL TOTAL ALL 
FED FED .NFED NFED BIOM BIOM BIOM BIOM BIOM RES 
P+C CONY P+C CONY FED NFEO P+C CONY RES 
RES RES RES RES RES RES RES RES 

e 1~ . . 9 - 9 18 · . i8 . t7 . 19 36 18t 
loa. 1oa. loa. 1oo,. 1oo, 1oo. too. lao. 1oo. too. 

ioa~ io~~ i~ri~. loa: 1ob~ 1~~~ ioA! io~~ 108~ t~~~ 

2 
20, 

3 4 
36. 40. 

3 4 
36. 40. 

-2 2 
25, 20. 

a 10 
lOCio .100. 

1 
13. 

3 
38. 

4 so. 
1 

13. 

2 
20. 

6 
60. 

20~ 
2 

20. 

1 1 
11. _6, 

3 
33. 

. 5 
56. 

- 1 u •. 

1 
11 •. 

2 
22. 

3 
33. 

3 
33. 

3 
33. 

4 
22. 

u! 39! 

4 7 
44. 39. 

4· -4 
44. 22. 

2 
22. 

3 
33. 

4 
44. 

2 
22. 

. -3 
17. 
' 9 
so. 
. 6 

.33. 

3 
17. 

4 
22. 

. 4 
. 22. 

9 so. 
5 

28. 

1 
6. 

4 
22. 

6 
33 •. 

7 
39. 

5 
28. 

.1 
6. 

- 2 
12. 

. 6 
115. 

8 
47.-

. 3 
l.g. 

·.88 

17 1oo. 
1 

6. 

3 18, 
6 

35. 

-7 
41. 

4 
24. 

19 
too. 

4 
21. 

9 
47. 

. 6 
32. 

4 
21. 

1 
3• 

8 
22. 

11 
31-. 

,87 

36 
100. 

1 
3. 

8 
22. 

14 
10. 

38 
26. 

56 
38. 

180 
100. 

68 
38. 

48 
-27. 

SCALE: ESSENTIAL·- '+• V~Y USEFUL:: 3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : 1 

Figure F-1. Biomass Data Tables (continued) 

BioM 
P+C 
EQUIP 
MANUF 

9 
100. 

9 
100. 

. 5 
·56. 

1 11. 
3 

33. 

5 
56. 

ei:oM 
CONV 
EQUIP 
MI\NUF 

9 
too. 

9 1oo. 
1 

11. 
2 

22. 

.5 
56. 

1 u. 
.3 

33. 

• 92 _,82 

TOTAL ALL 
BIOM MANUF 
f.lANUF 

44
8 . 

96 1oo. 
95 

100. 

22 
23. 

30 
32. 

34 
36 • 

-9 
9. 

52 
55. 

9 9 18 96 
too. lao~ 1oo. loo. 

2 
22. 

4 
44, 

3 
33 •. 

2 
22. 

1 
11. 

2 
22. 

6 
67. 

1 u. 

so9 . 
3 

17. 

1~~ 
2l: 
3~~ 

2~~ 
39 

41. 

Ul 
Ill ,.. -~. 
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USEFULNESS OF SPEciFIED INFQRMATION ITEMS • cONTINUED (QUESTimi" al ,... 
BIOH SHAC -~fOM ~ADM proM LL. BIOM All BIOM ALL A[L ~YST SLOG ;*II BIOMASS ENERGY ICDNTINUEDI· ~TE IV ORST ~NG EDUc EDUc CES CES ~ES wr~ER WNER FO ST FRSTR PROD co co fATE M~GR MNGR ~-, 

O~F ENG AGfNT AGEI~T SI'EC 
. 8 96 9 63 9 45 lOb? 

7 9 9 100. 100. 101. 1011]. 100. too. 100. lOG. 100. 

Q8BI91 MARKETING/SALES DIITA 9 8 78 9 63 9 100? 1oo? too. 101). 100. 100. 100. 100. 
ESSENTIAL 1 3 5 22~ 13. 4. a. 
VERY USEFUL 3 2 ~~~ 3 15 1 29? u: 33. 25. 33. :?4. 11. 
SOMEWHAT USEFUL 5 5 34 4 4¥~ 5 29~ i2~ 56. 63. 44. 44. 56. 
~OT AT.ALL USEFUL 1 28 2 17 3 29~ 44~ 11. 36. 22. 27. 33.· 

ESSENTIAL + VERY 3 3 16 3 20 1 29? 33~ USEFUL 33. 3e. 21. 33. 32. 11. 
DON 1 T KrJOW 14~ 

~ AVERAGE 2.22 2.50 1.86 2.11 2.13 1.78 2.00 2.11 ~ 
00 

STANDARD DEVIATION ·63 ... o e82 .74 .89 - o62 .82 1.20 

QABI10~ OUTSIDE US RESEARCH!/ 9 9 8 96 9 10~: 10~~ INDU TRY. 10(. 100. 101. 100. 100. 
ESSENTIAL 1 1 5 5 

11. ll. s. e. 
VERY USEFUL 2 1a~ 1 14 1 

25. 11. 22. 6. 
SOMEWHAT USEFUL 3 2 4 30 3 23 7 

3~. 22. 51. 31. 33. 37. 41. 
NOT AT·ALL USEFUL 6 6 1 48' 5 21 9 

6'1. 67. lJ. so. 56. 33. 53.· 
ESSE~ITIAL + VERY 1 ·3 ~~~ 1 19 1 
USEFUL 11. 38. 11~ 30. 6. 
DON'T KnOW 

AVERAGE 1.:!3 1.56 2.38 1.74 1.56 2.05 1.53 

STANDARD DEVIATION ... a .94' .1114 .as .67 .9?, o6U 
1-3 
::tJ 
I 

SCALE: ESSENTIAL = 4o VERY USEFUL d.3o ~OMEWHAT UsEFUL: 2o NDT AT ALL USEFUL : 1 -.;J 
~ 
CN 

f,igure F-1. Biomass Data Tables (continued) 



T•035 Ill (OCTOBER, 19791 Ill 
. USEFULNESS OF SPECiFIED iNFORMATION ITEMS .:. cONTiNUED c QUESTION a1 . "' Bt01>1 BIOM ~IOM ~IOM TOT.L TOTAL TOT~L TOTAL TOT~L ftLL PIOM B~OM TOTAL ALL -BIOMASS ENERGY EO FEe FED FEe eiO ~IO B~O BIO eiO ES +c C NV. ~IOM MANUF 

* ·~ CON P+~ CON FE~ FE~ . +~ tONY RES [QUIP EQUIP ANUF I I 

RE::t RES RE RES RE RE RE RES MANUF MANUF ~-7 

.;t . ~0 .9 .9 . Ae ··Ae . p 1oA
9 36 Ae1 9 9 

1oA9 96 1oo. 10 • 1oo. 10(] •. 10 • 10 •. 10 • .. . 100. 1 0, 100, 100, • 100, 
QSBU11 . INFO ON MARKETING 9 9 10~~· . 95 

lUO, 100, 100, 
.ESSENTIAL 2 2 22 

22o 11, 23, 
VERY USEFUL 2 1 17~ . 17 

. 22, llo 18, 
SOMEWHAT USEFUL 2 3 

285 g3 22, 33, • 3 •. 
NOT 'AT ALL USEFUL 5 3 8 23 

56, 33o 1+1+, 21+, 
6SSENTIAL + VERY 2 3 

285 39 SEFUL 22, 33o • 1+1, 
DON'T KNOW 

N 
N AVERAGE 1.67 2,;22 1.94 2,1+0 CD 

STANDARD DEVIATION .eo lol3 1•03 1·.oa 

QaBp2l INST/SOCIAL/ENVIRON/ B 1oA~ 9 9 1ob~ 1ob~ ·P 1ob~ 1oB~ b63 9 9 1.ob~ 95 
L Gd 100 .• 100, 100, 10 • 1 0, 100, 100, 100• 

ESSENTIAL . 2 10! u! ii! 3 2 3 11~ 5 ~3 . 1 u! 112 9 
25, 17, u. 18, 1'+. . 11, • '9, 

VERY USEFUL 3 3 3 2 6 5 6 5 
31! 3i! 

1 2 173 2~~ 38;, 30, 33, 22, 33, 28, 35, 26, 11, 22, • 
SOMEWHAT USEFUL 3 5 3 3 8 6 . 6 . 8 14 73 5 4· 9 41 

3&, so. 33, '33, 44, 33, . 35. 1+2, 39, '+5. 56. 1+1+, 50, 1+3, 
NOT AT ALL USEFUL 1 2 3 61 5 2 4 6 1~~ 2 2 

22
4 21 

10, 22,. 33, • 28, i2, 21, 17.; 22, 22, • 22, 
ESS~NTIAL .+ VERT 5 I+ I+ 3 9 7 9 7 !+~~ 61+ 2 3 

28
5 33 

USE UL 63, 40, 1+,, 33, 5.o. 39, 53, 37, '39, 22, 33, . 35, 

OON'T KNOW 

AVERAGE 2,,88 2,40 2,33 2,11 2,61 2,22 2,59 2,26 2,42 2,31 2,11 2,22 2,17 2,22 

STANDARD DEVIATION ,76 ,80 ,95 ,99 ,82 ,98 ~90 • 91 ,91 ,61+ ,87 ,92 .sa ,89 J-3 
~ 
I 

...;J 

StALE: ESSENTIAL 4• VERY USEFUL 3• SOMEWHAT USEFUL : 2• NOT AT ALL USEFUL : 1 ~ = = co 

Figure F-1. Biomass Data Tables (continued) 
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CJCTOBER, 19791 _... 
USEFUL~ESS ~F SPEc!FIED INFORMATIONi I~EMS - CONTINUED (QUEST·ION 81 -810114 SHAC -'BJOf.l B!OH ~IOM ALL BIOM ALL BIOI': ALL ALL SYST BLDG I II 

AIOMASS ENERGY OWNER OWN~R (CONTINUED I .s ~TE PP.IV ORST ::NG EDUC EoUc CES CES CES MNGR MNG 
8_V 

ifO sr FP.STR PROD co co SlATE 
•OFF ENG AGENT AGENT SPEC 7 . ' 9 8 96 9 63 9 115 1ob~ 

100, 100. 
100, too. too. too. too. 100, lDD. ./ 

Q88(11) INFO ON MARKETING 8 35 .9 63 
too. llO, too. too. 

ESSENTIAL 2 5 
6. e. 

VERY I;JSEFUL 3 7 2 2~? 38. -~0. 22. 
SOMEWHAT 'JSEFUL 3 11 If 21 

38. 51. ..... 33. 
NOT AT ALL USEFUL 2 15 3 20 

25, ·~3. 33. 32. 
6SSENTIAL + VERY 3 9 2 3~~ SEFUL 38. 26. 22. 
OOfJ' T KI~OW 

t-:1 
~ 
c AVERAGE 2.13 lo89 t.89 2.11 

STANDARD DEVIATION • 7·6· .90 .73 .9'+ 

QABp2t INST/SOCI~L/ENVIRON/ 9 9 7 95 9 tO~~ 9 tr)3~ tO~~ 
7 too? L GAL tOO, tGO. tOO. tOO, tOO. tOO, 100. 

ESSENTIAL 1 1 2 t~! 6 2 22~ u. lit. 29, 10. . .. 
VERY .USEFUL 5 3 . ~6 6 30 2 6 2 5 

11: 56, '+3. 2 • 67, ,.e. 22. :13. lt. lt3. 

SOMEWHAT USEFUL 3 .. 1 33 3 19 5 30 9 2 33~ 33 •. ..... 14, 35, 33. 30, 56. .;-r. so • 29. 
NOT AT ALL USE.FUL .. 1 25 8 2 1 7 2 33~ ..... 11.1. 26, 13. 22, 'L6., 39, 29. 
·6SSENTIAL + VERY 6 1 5 37 6 .36 2 8 2 3 33~ SEFUL 67 •· 111, 71, 39, 67. ~1. 22. :18., tl. '+3. 

DON'T KNOW 

AVERAGE 2,78 1.,78 2,86 2.2'+ 2.67 2.5'+ 2,00 2,0"7 1.72 2o1'+ 2.22 
STANDARD DEVIATION ,61 .,9t ,9A .97 ,'+5 .83 ,66 ,6(, ,65 o8'+ 1.13 ~ 

I 
-::J 

SCALE: ESSENTIAL ... VERY USEFUL : 3o SONEWHAT USEFUL : 2t NOT AT ALL USEFUL : 1 . ~ = 00 

F~ure F-1 .. Biomass Data Tables (continued) 



USEFULNESS 

BIOMASS ENERGY 

Gl8BC1!1 EXPECTED DEVELOPMENTS 

Gl8BU~I 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT ALL USEFUl 

ESSENTIAL ·+ VERY 
USEFUL 

DON'T KNOW 

AyERAGE 

STANDARD D~VIATION 

CLIMATOLOGICAL UATA 

ESSENTIAL 

VERY USEFUL 

SOMEWHAT USEFUL 

NOT AT A~L USEFUL 

ESSENTIAL + VERY 
USEFUL 

DON'T KNOW 

AVERAGE 

STANDARD DEVIATION 

S~AL£: ESSENTIAL : ~, VERY USEFUL : 

T•036 
(OCTOBER, 1979) 

OF SPECIFIED INFORMATION ITEMS - CONTiNUED (QUESTION 81 

BIOM BIOM BIOM BIOM TOTAL TOTAL TOTAL TOTAL TOTAL ALL 
FED FED NFEO ·NFED BIOM BIOM eiOM eiOM AIOM RES 
P4C CONV P+C CONV FED NFED P+C CONV RES 
RES RES RES RES RES RES RES RES 

. 8 10 9 9 . 18 18 17 19 36 181 
1o~. 1oo. 1oo. 100. 1oo. 100. 1oo. 100. 1oo. 1oo. 

8 10 9 9 . 18 18 17 i9 36 181 
1oo. 1oo. 1oo. 1oo •. 1oo. 1oo. 1oo. 100. 1oo. 1oo. 

1 2 2 .3 2 3 2 5 24 
13. 20. 22. 17. 11. 18. 11. 14. 13. 

6 4 . ·3 5 10 8 9 9 18 88 
75. 40. 33. 56. ·56. 44. 53. 47. so. 49. 

2 
20. 

2 
20. 

1 6 
as. 6o. 

2 
22. 

2 
22. 

5 
56. 

3 
33. 

1 
11. 

5 
56. 

3 
17. 

2 
11. 

5 
28. 

3 
17 .• 

10 
56. l 2 · A1 

7 • 5 • 

8 
22. 

5 . 17 
14. . 9. 

1 
1. 

BIOM 
P+c · 
EGIUIP 
~1ANUF 

9 
100. 

9 
100. 

2 
22. 

4 
44. 

2 
22. 

1 
11. 

6 
67. 

BID~~ 
CONV 
EQUIP 
MI\NUF 

9 
100. 

9 
100. 

2 
22. 

1 
11. 

5 
56. 

1 
11. 

3 
33. 

TOTAL ALL 
siOM MANUF 
MANUF 

18 
.100. 

18 
100. 

22
4 

. . 

2 
11. 

9 
so. 

96 
1oo. 

96 
1oo. 

19 
20. 

55 
57. 

3.~0 2.60 2.56 2.44 2.78 2.50 2~76 2.53 2.64 2.66 2.78 2.44 2.61 2~69 

.so 1.01 1.05 .70 .a9 .89 .sa 

8 10 9 . 9 18 . 18 17 19 36 163 9 9 
1o~. 1oo. 1oo. 1oo. 1oo. 1oo. 1oo. 1oo. 1oo. 1oo. 1oo. 1oo. 

1 3 ·1 3 4 4 34 1 2 
13. 33. 6. 17i 24. 11. 21. 11. 22. 

2 
. 25. 

2 
25. 

3 
38. 

3 
38. 

4 
40. 

4 
40. 

2 
2~. 

4 
40. 

1 
11. 

2 
22. 

3 
33. 

4 
44. 

.74 1.26 

1 
11. 

3 
33. 

5 
56. 

1 u. 

6 
33 • 

6 
33. 

5 
28. 

7 
39. 

2 
11. 

5 
28. 

8 
44. 

5 
28. 

3 
1.8. 

4 
24. 

. 6 
:o;5. 

.. 1 
41. 

.67 ' • '38 1.10 1.18 

26: 

1 
37. 

7 
37. 

5 
26. 

3, SOMEWHAT USEFUL·: 2t NOT AT ALL USEFUL : 1 

8 
22. 

.1.01 

Figur~ F-1. Biomass Data Tables (continued) 

1.00 

2 
22. 

'+ 
4'+. 

. 2 
22. 

3 
33. 

1 
11. 

6 
67. 

3 
33. 

18 95 
100. 100. 

17~ 2~~ 

6 
33. 

2~~ 
20 

21. 

"' Ill 
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-, 

II II 
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T-03f. "' I OC T1•)8[R t 19791 . Ill 
U-SEFULNESS OF SPECIFIED It~F·JR~IA T I·JN ITEMS - cONTINUED -I GUEST ION -~: BIOM SHAC "" -~foM BI£M ~laM ALL BISM ALL EIOM ~LL ALL SYST BLDG 

* BIOMASS ENERGY I CONTINUED I ATE PR V 0· ST ENG EO C EoUc cES C[S cEs OWNER WNER II II 
FCRST FRSTR PR~O co co STATE MNGR M~JGR . - ~ 

OFF Er~& II GENT ~GENT SPEC 
10o? 

9 
9 9 8 96 9 63 9 45 1ob~ 100. 

1ao. 100, 10), 100. 100, 100, 100, :so. 
7 '100~ GBBC131 EXPECTEJ OEVELO~ME~TS 9 9 8 96 9 63 9 45 lA 100, 

lao. 100, .10 J. 100, 100, 100, 100, :~n. 100, 

ESSENTIIIL 1 1 13 1 17 1 2 2 33~ 
11, 11, 14, u. 27, 11, 4, 11. 

VERY USEFUL 6 4 39 7 
2 11~ 3 3 31 ·2 23 29, 

6"?, 33, 5). 41, 33, 49, 22, 51, 39, 

SOMEWHAT USEFUL 2 4 - 3 34 It 10 5 14 1 
5 56~ 22. 44, 3-3, 35, 44, 16. 56, :n. 39, 71, 

NOT AT IILL USEFUL 1 1 10 1 It 1 6 2 
11, 1-5. 10, 11. 6, 11 •. l3, 11. 

ESSrNTIIIL + VERY 7 4 4 52 4 48 3 25 9 2 44~ USE UL 78, 44, 5 J. 54, 44. 76, 33. 56, ·so. 29, 

DON'T K'40W 1 
2. 

tJ 
~ 

AvERAGE 2.89 2,44 2,.58 2,57 2,44 2,98 ;:!,33 :,47 2,50 2,29 2.78 
N 

... 2 .92 STANDAR!) DEVIATION .56 ,84 •. .; 1 ,85 ,84 ,84 ,82 ,76 ,83 

G8BC11tl CliMATOf-OGICAL DATil 9. 9 8 96 9 63 9 45 10~~ 
7 100~ 101-. 100, 10·). 100, 100, 100. l.oo. lOU, 100, 

ESSENTI.IIL 1 1 1 29 It 
3§! 

3 8 5 22~ u .• 11. 1-5. 30, 44, ::'13, lB, 28, 

VERY US'::FUL It 2 2'_2 38 4 :'1~~ 3 5~: 7 22~· ..... 22, '· 110, 44, 33, 39. 

SOMEWHAT USEFUL 2 .. 4 16 15 2 9 2 2 56~ 22. 41+, 5 J. 17, '-'*· 22. 20, 11. 29. 
NOT AT IILL USEFUL 2 2 1 1~= 1 3 1 5 It . 5 11~ 22, 22, 1-5. 11. 5, 11. 11. 22, 71, 
fjSSE~TIIIL + VERy 5 3 3 67 8 115 6 31 

6E 4~~ SEF L 56 .• 33, 33, 70. 89, 71. f>7, 69, 

OON•T K''lOW 

AVERAGE 2 ... 4 2,22 2 •. 58 2,86 3,22 3,00 2,09 2,76 2.72 1,29 2.56 
STANDARD DEVIATION .96 .92 .a«t leOO .92 ._1>,7 .99 .• as· lolO 

,43 .96 t-3 
l:d 
I 

SCALE: ESSENTIAL = Itt VERY LSEFUL = 3 • 'sor~E~IHAT USEFUL : 2• NOT AT ALL USEFUL = 1 '"'I 
~ 
00 

0 

Biomass Data Tables (continued) Figure F-1. 



BIOMASS ENERGY 

QtOA COMPUTER TERMINAL 

1o YES 

2. NO 

a. OONtT KNOWINA 

QtOB 'MICROFORM ·• ~CMPUTtR 

1o YES 

2 0 NO 

e. OONtT KNOWlNA 

QtOC OTHE~ MICROFO~M 

1. YES 

2 0 NO 

e. OON•T KNOW/NA 

T•038 
(OCTOBER, 19791 

USE OF SPECIAL ACQUISITION METHODS (QUESTION 101 

BIOM BIOM BIOM BIOM TOTAL TOTAL TOTAL TOTAL TOTAL ALL 
FED FED NFED NFED BIOM BIOM slOM BI0M BIOM RES 

'P+C CONY P+C CONY .FED NFED P+C CONY RES 
RES RES RES ·RES RES RES RES · RES 

8 10 9 9 18 18 - 17 19 36 181 
1oo. 1oo. 1oo. · 1oo. 100. 1oo. too. too. too. 1oo. 

.. 6 6 so. 60;. 67. 

.. so. 

2 
2S. 

6 
75. 

2 
25. 

6 
75. 

1 
10. 

8 
. so. 

to! 

s so. 
s so. 

3 9 8 
33. 100. .. ... 

t 
11.-

7 9 
78. 100. 

1: 
11. 

1 
11. 

8 
89. 

12 
67. 

.. 7 
41. 

. 3 
18. 

13 
76. 

7 
41. 

~7 8 • 

32~ 3l~ 
p 23 

6 • 64. 

Figure F-1. Biomass Data Tables (continued) 

~6 . 

72 
40. 

188 
6 • 

1 
1. 

BIOM 
P+C 
EGUIP 
MANUF 

9 
100. 

1 
11. 

8 
89. 

9 
100. 

1 
11. 

8 
89. 

BIOM TOTAL 
CONY BIOM 
EQUIP MANUF 
MANUF . 

100: 10b~. 

. 1 
11. 

8 
89. 

8 
89. 

1 u. 

1 
1t. 

8 
89. 

ALL 
MANUF 

96 
100. 

22 
23. 

74. 
77. 

5 s. 
87 

91 • 
If ... 
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!OCTOBER, t979J '-. 
USE OF SPECIA- ~CGIUISITION METHODS CQU[STIO~ 11.0) 

~fOM ~lOM ~[OM ~LL BIOM AbL BIOM ALL ALL 
BIOMASS ENERGY CCONT:NUEDt fE P.IV IJRST· NG roue EO C cES cES ~ES FO ST FF:STR PROD co co lATE 

OFF .ENG AGENT AGEN- SPEC 

9 9 8 96 . 9 63 9 45 10b8 
too. too. l•JO • too. too. too. 100. too. . . 

QtOA COMPUTER TERMINAL 

lo YES 2 t 33 1 -~4 1 7 8 
22. :u. 34. tl. 2 0 1t. t6. 44. 

2. NO 7 8 8 62 8 49 8 38 sl~ 78. 1!9. 100. 65. 89. 78. 89. 84 •. 
e. DON IT KNO!W/"A t 

lo 

to.:) 
(,lo) G110B MICROFORM - COrotPUTEP. 
~ 

1. .YE;s 2" t~! 4 1 3 5 
22. 6. 1t. 7. 28. 

2. NO 7 9 8 8I~ 9 9~! 8 
91! 61! 78. too. tiO. too. 89. 

s. OON•T KNOW/I'lA 5 1 1 2 s. 2. 2. 11. 

GllOC OTHER MICROFJRIU 

1. YES 4 1 2 24 5 21 1 4 6 
. 44. 11· 25o 25. 56. 33o 11· 9. 33 • 

2. NO 5 8 6 72 4 42 8 9~! 6+~ 56. 6'9. 75. 75. '+'+. 67. 89. 
a. DON'T KNOft.l/fotA 

F'igure F-1. Biomas~ Data Tables (continued) ~: 

::£: 
I 
~ 
~ 
00 
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COCTOBERt 1979) Ill 

USE OF SELECTED SOLAR iNFORMATION SOURCES jQUESTION U) N -BIOM BIOM BIOM BIOM TOTAL 'TOTAL TOTAL TOTAL TOTAL ~~~ · BIOM BIOM TOTAL ALb 

* BI0~1ASS ENERGY FED FED NFED NFED a IOM ~IOM a IOM a IOM siOM P+C CONV aiOM MAN F II II 

~(~ CONV P+~ CONV FEg FED P+~ .cONV RES [QUIP EQUIP r~ANUF ·-~ RES RE RES RE RES RE RES MANUF MANUF 

8 
to A~ 9 9 to~~ . ~8 ·F tob~ 36 ~8t 9 9 to~~ 96 

too.· too •. too. to • 10 • too. 1 o. too. too. too. 
Q11Cl) LIBRARY cORG/LOCAL) . 8 . to 9 8 18 11 .. i7 -18 35 179 9 9 1fl 96 

1cio. 1oo. 1oo. 1oo. 1oo. too. 'too. too. too. 1011. too. tno. too. too. 

1. YES 7 io 8 5. 17 -l3 t5 15 30 150 5 5 
5l

0 63 
as. too. 89. 63. ·9'+. 7 • A8. 83. 86. 8'+. 56. 56. • 66 • 

2. NO .1 t 3 6t '+ 2 3 5 1~~ '+ '+ '+'+B 3~~ t3. t1. 38. • 2'+. 12. t7 •. 1'+. '1'+. 4'+. • 
a. DON'T KNOW 1 . 

t. 

QUC2l PUBLIC UTILITY 8 . to 9 9 t8 18 t7 19 36 180' CJ CJ 18 96 
too. too. too. too. too. too. too. too • . too. too. too. too.- too. too. 

t. YES '+ '+ 5 6 e 
61! 

.. 9 5~0 s!~ 9t 5 2 1 '+1 
N' 5•). '+0. 56. 67. '+'+. ~3. 51. 56. 22; 39. '+3 • 
~ • 
~ 2. NO '+ 5 '+ 3 9 .. 1 .. 8 e ,.1~ 813 '+ ·1 6p s9: SJ. so. '+'1. 33. so. 39. 47. '+2. '+CJ. '+'+. 78. . 

e. DON'T KNOW t t 51 t 1 
10. 6. • 3 • t. 

Qtl13) INSTALLER/BUILDERi 8 to 9 '3 t8 t8 t7 t9 36 t80 '3 9 te 96 
OES GNER . 1oo. too. 1oo. too. too. too. too. too. too. too. 100. too. too. too. 

1. YES '+ 6 
s6: 

2 sl~ . 7 9 8 ,.E lP 
3 5 8 6~6 so. 60. 22. 39. 53. '+2. . 33. 56. '+'+. • 

2. NO '+ '+ '+ 7 8 &l! 8 11- 5~~ 63 6 '+ 
s1° 3~~ so. '+0. '+'1. 78. '+'+. '+7. sa. 35. 67. 44. • 

a. DON'T KNOW 

gitc'+, WORKSHOpS/CONFERENCES 8 . 10 9 9 18 to~~ i7 t9 36 t8o 9 9 te 96 
too. too. 1oo. 100. 1oo. too. too. 100. l.OO • too. too. too. too. 

lo YES 6 8 6 6 71~ t2 .12 1'+ 26 §59 5 '+ CJ 72 
75. eo. 67. 67. 67. 7t. 7'+. 72. A. 56; 4'+. so. 75. 

2o NO 2 2 3 3 '+ 6 5 5 2~~ 21 4 5 
so

9 ~" o-3· 
,) 

25. 20. 33. 33. 22. 33. ,9 •. 26. 12. 4'+. 56. . 2 • :::0 
/ I 

a. DON'T KNOW ~ 

Figure F-1. Biomass Data Tables (continued) 



Q11(41 WORKSHOPS/CONFERENCES 9 9 8 96 9 63 9 45 1 ~8 7· 9 1oo. !.OD. too. JOO. 100. too. too. 1( c .• II •. 100, 100, 
lo ·YES 7 4 4 69 e 57 6 :05 15 6 5 

·78. 44. so. 72. 89. 90. 67. ~6. 63. 86, 56, 
2. NO 2 5 " 27 1 6 3 :!O 3 1 a 22. 56. so. 28. 11. 10. 33. L4• 17. ""':1' 14. a a. ::c e. DON'T KNOW u! I 

-.::. 
~ 
00 

Figure F-1. Biomass Data Tables (continued) 
. . 
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141 -T•O'+O -COCTOBER, 19791 I I 

-
USE OF SELECTED SOLAR iNFORM~TION SOURCES ·• CONTINUED (QUESTION 111 

BIOM BIOH. BIOM BIOM TOTAL 'TO~AL TOTAL TO~AL TO~AL ALL pzoM BIOM Tn~L ALL 
BIOMti.SS ENERGY FED FED NFEO NFED BlOM ~I M B~OM Bl M Bl M RES +C CONV MANUF 

P+C CONV P+~ CONV FED FED +~ cONV RES ·EQUIP .EQUIP QANUF 
~s RES RE RES RES RES RE RES MANUF MANUF 

a 10 9 9 ·. ba ta ioE . ~9 36 ba1 9 9 lO~a .% 
too. 100, too. 100, 10 • .too. to • 100, 1 o. too. tno, . 100, 

Q11C51 COILIMERCIAL DATA BAsE .a .to 9 9 tob~ ~a to~! .t9 36 1a1 9 9 10~ 8 96 
too. 1.00. too. too. to • 100, 100, 100, 100, 100, . too. 

1. YES 2 6 3 a 3 5 •' 6 11 68 1 2 . 3 21 
25. 60, 33. 44. '17, 29 .• 32, 31• 38, 11, 22, t7, .22, 

2. NO 6 '+ ·6 8 sl~· 14 -12 ~2 24 110 a 7 a~5 75 
'75, 40, 67, 89, '1 • 7 • 6 • 67, 6 • 89, 78, . 78, 

a. DON'T. KNOW 1 1 51 3! 
3 u. ·6, . 2, 

t-:1 Qit~6) FEDERAL LIBRARY/INFO . a 10 9 9 ta t8 t7 to~~ 36 tao 9 9 18 95 
c.,.) · C NTER too. 100, too. too. 100, too. too. 100. 1_00. 100, 100, 100, 100, 
-::1 

1. YES ·5 7 .. ·6 3 . ~2 9 ~1 s!o 21 97 3 2 
28

5 4~~ E·3 0 70, 67. 33. 6 • so. 6 • . 58, 54, 33. 22 • • 
2. tJO 3 2 3 6 5 9 6 a 3~~ 78 67~ 1 

1P 
so 

::!·8. 20, 33. 67, 2a, 50, 35, 42. 43, 7a, .. 53, 

e. OON•T KNOW 1 1 51 1' 5 1 
10. 6, • 3, 3~ 1 • 

gi1CYI SSIE ·• SMITHSONIAN . 8 . 10 9 9 . 18 18 -11 1.9 36 181 
teo. too. too. 100, 100, . too. 100, 100, 100, 100, 

1. YES 3 3 22~ ·6 '• 2 5 3 a 1~~ l!o8, 30, 33. u. 29. 16, 22. 
2. NO 5 7 .1 8 6l~ 8!~ "i2 ~5 27 146 63. 70, 7a. 89. 7 • 1 • 75. 1, 
a. DON'T KNOW 1 1 51 .1 5 

11. 6, • 3. 3. 

Figure F-1. Biomass Data Tables (conlh1ued) >-3 
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·:OCTOB:::R, t979l 
USE OF SELEC11ED SOLAR INF"OR'It~~ION S0URcES - cONTINUED (QUESTIOr-J ll.lD 

BIOM SHAC 

~~ 0~E PA~~ ~IOM All BIOM All nror4 11-l ALL SYST BLDG 
BIOMASS ENERGY I CONTINUED J ORST ENG roue EnUc CES ::::s cEs owrJhR WNER 

FC~ST FRSTR PROD co :J SlATE ~lNG MNGR 
OFF ENG II GENT !15ENT SPEC 

7 9 
9 9 8 96 9 63 9 ~5 1o~? 1oo. 100. 

too. too. 1()0. :oo. too. too. too. 1J8, 

QUI 5 I COMMERCIAL OATA BA-~-E 9 9 8 95 9 18 
7 9 

63 9 1\.5 too. 100. 
tao. 100, 1oo. !.00. too. too. 1oo. lJ!t, 100. 

lo YES 1 1 1 23 1 17 1 F. J t t 
11. tl. 13.- 24, t1. 27. 11, L3, 17. t~. 11. 

2. NO 7 8 6 70 8 46 tl 39 15 6 8 
78. 89, 7'5, 74. ·89, 73. 89, ·3i. 83. 86. 89. 

e. DON'T KNOW t t 2 
11. t3. 2. 

N 
(..:1 

co Q11l6) FEDERAL LIBRARY/INFC 9 9 8 96 9 63 9 1..5 18 7 9 
C NTER ' too. too. 100, too. too, 100, 100, . lL)Q 

0 100. 100. too. 

t. YES 5 5 2 .. 4 5 33 5 :515 6~~ 
2 2 

Sf., 56. 25, .. 6. 56, 52. 56, ~. 29. 22. 

.2. NO .. 4 (, 50 .. ..~~ 4 -~0 6 5 7 ..... ..... 75, 52. ..... .. ... b I 0 33, 71. 78. 

e. OON'l KNOW .2 ' 
2. 

Q11(7) SSIE - SD4 ITHSONIAN 9 70 9 63 9 18 7 9 toe. 100. 100, 100. tiJ(!, too. 100. too. 
1. YES 1 8 2 13 3 2 1:. 11. 22, 21. 17. 29. 

' 2. NO A 61 7 48 9 14 5 9 89. 87. 78, 76. 11!(•. 78, 71. 100. 
e. DON'T KNOW 1 ~ 1 

to 3. .6. 

!Figure F-1. _ ~!~_l!l_i!.~~-!'a_ta Tables (continue~_)_ 



"' T-0 1U Ill 
!OCTOBER, 1979) 

_., -USE OF SELECTED SOLAR INFORMATION SOURCES ~ CONTINUED (QUESTION 11) -I II 
BIOM BIOM BI0~1 ·BIOM TOTAL TO~AL TOTAL TO~AL TO~AL ~LL ~I or~ BIOM T0~AL ALL -~ 

·BIOMASS ENERGY FED FED NFED NFED BlOM ~I M e~OM Bl " BI M ES EC5~P CONV Bl M MI\NUF 
P+~ CONV P+~ CONV FE~ FED +~ cONV ~ES EQUIP I~ANUF 
RE RES RE RES RE RES RE RES r~AN F M/\NUF 

8 10~~ 9 9 to~~ 18 to~~ lOb~ 36 Ht 9 9 10~~ 96 . too. too • too. too. too. roo. 100, roo. too. 
011(8) GOV'T PRINTING Of"FICE- 8 to 9 9 to~~ t8 10A? 105~ 36' 181 9 9 18 96 GPC too. 100, too. roo. too. tno. lOll, too. too. too. too. 

1. YES 5 7 5 ·7 6~~ 6;~ 5~~ 11+ 24 P'* 6 .. s~" 72 63, 70. 56. 78, 7'+, 67, . 4. 67, 4'+. .. 75. 
2. NO 3 3 4 2 6 6 7 65 33~ .... 3 5 ,.,.a 2~~ 38, 30, ..... 22 • 33, 33, 41. 2 • 24-, 33, 56, • 
e. DON'T KNOW 3 

2. 

e 1ll 9 9 18 18 17 19 36 rgr · 9 9 10~ 8 96 t.oo. 100, too. too. too. too. rno. too. 100, 10 •. roo. too. . too • 
t.:) Qt~C9) NAJIONAL TECHNICAL e 10 9 9 18 10~~ 17 19 36 181 9 9 1~ 96 
~ NrORMAT ON SERVICE-N11S too. too. too. roo. too. too. lOU, too. tuo. roo. roo. too. too. <C 1. YES 3 7 5 6 to 11 8 13 21 115 3 2 5 '+2 !B. 70. 56. 67. 56. 61. 47. 68. sa. . 64. 33. 22· 28. ..... 

2. NO 5 3 .. 2 e 6 9 5 3;~ 59 6 '7 713 52 63. 30. ..... 22. .. ... 33. 53. 26, 33, 67, 78, 2 •· 511, 
e. DON•T KNOW 1 1 51 1 7 2 11. 6, • 3, ... 2 • 

8 ;1.0~~ 9 9 to~~ 10~~ ·F 10~~ 36 b81 9 9 lOb~ 96 toe. too, 101!, 1n • 100. 1 o. too. 1no, ron. 
01HM.h TECHNICAL INFOR,ATION 8 10 9 9 18 18 17 19 36 18!) 9 9 10~ 8 96 - TIC roc. 100, roo. 100, 100, roo. too. roo. ron. roo. too. 100, 100, . 

1. YES '+ 2 3 t 6 4 ·7 63 10 72 2 1 3 20 sa. 20, 33, 11, 33, 22, 41. t • 2ll. 40, 22, tt. 17. 21, 
2. NO 4 7 6 7 11. 13 5~~ 1a~ 24 rgo 7 8 

835 73 StJ. 70·. 67, 78, 61, 72, 67, 5 • 78, 1'9, . 76, 
~. DON•T KNOW 1 1 t 1 2 2 a 3 

>-3 
~ to. 11. 6, 6, 11. 6. ... 3, I 
...;J 

""' 00 

Fig~re F-1. Biomass Data Tables (continued) 
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T-o•u N -COCTOEERt 19791 -I ll 
USE OF SELECT::o SOLAR INFORMATION ~OURCES - CONTINUED (QUEST! 01~ 11 l . 

~-· 
BIJM BIOM BIOM ALL BIOM ALL BI or~, ALL JILL BIOH SHAC 

SYST BLDG BlOMASS ENERGY ( :ONTI NUEO l ST11TE PRIV FCRST ENG EOUC rnuc CES CES CES o~niER WNER FO'IST FRSTR Pr.oo A~gr,- co STATE tHIGIC MNGR OF:: ENG /\GENT SI'EC 

8 96 9 63 9 45 18 7 9 9 '3 100, 100, 1oo. 100. 1oo. 100, 100. lOIJ, 100. 100, 1uo. 

QU C 8 l GOV'T PRINTING OFFICE• 9 9 8 96 9 63 9 45 18 7 9 
GPO 10J, lao. 100, 100 •. 100, too. 100, 100, too. 100, 100, 

lo YES 7 2 6 73 9 50 7 29 15 3 q 
7!1. 22. 115. 7£ .. 100, 79. 7B. 64. 83. lt3o qq, 

2. NO 1 7 2 23 12 2 3!: 3 q 5 
11. 7a. 25, 24. l'l. 2~. 17, 57, 56, 

a, DON'T Ki'lOW 1 1 1 
1!1.. 2. . 2. 

9 9 e 96 9 63 9 45 100? 7 9 toe. 100. 10), 1oo. 100, ton. 100, 100. 100, 100, 
t.,) 

Q11(1) NAJIONA~ TECHNICAL 9 9 8 % .g 63 9 lOb~ 7 9 ~ 45 c N ORMAT ON S RVICE•NTIS 10(. 100, 10•). 100, 100, 100, 10 0. 100. 100, 100, 
1. YES 2 1 1 1+5 5 '+0 2 3 9 3 3 

2~. 11o 13. 1+7. 56. 63. 22. 7. so. lt3, 33, 
2o NO 5 6 6 1+9 '+ 3~~ 6 a;: 9 q 5 se. 67, 75. 51. If'+. 67. so. 57, 56o 
a. OON•T KI\OW 2 2 1 2 1 1 3 1 

2~. 22. 13, 2. 2. 11. 7, 11, 

9 9 e 96 9 63 9 '+S 18 7 
1o8! 10). 100. liJO, 100, 100, 100, 100, 100, 100. 100,. 

QU UOJ TECHNICAL INFOR14AUON 9 9 8 9£), 9 63 9 . 45 18 7 9 CENTER • TIC 10!3, 100, lOCI , 100. 100, 1oo. 100. 100, too. 100, 100, 
1. YES 2 2 32 5 28 2 5 9 2 22, 25. 33. 56. '+4. 22. 11. so. 29, 
2o NO 6 9 r. 60 '+ 31 6 a;; 9 .. ' 6" 100, 75, 63, ..... ·49, 67, so. 57, 100, . . 
8, DON'T KNOW 1 .. '+ 1 1 1 1:.. ... 6. 11. 2, lito 

~ 
I 

Figure F-1~ Biomass Data Tables (continued) -:1 
~ 
00 
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COCTOBERe 1979) 
USE OF'SELECTED SOLAR INFORMATION SOURCES ~,CONTINUED. fQUESTION 11) 

JUCM BIOM BIOM BIOM TOTAL TOTAL TOTAL TOTAL T06AL ALL 1UOM BtOM T06AL ALL 
BIOMASS ENER~Y FED FED ·NFEO NFEO BIOI~ ~IOM BIOI~ BI0~1 BI I~ RES P+C CONV ~I 1·1 MANUF 

P+~ CONV P+~ CONV FED FED P+~ cor~v HES E~UIP EQUIP AtiUF 
RE RES RE RES RES RES RE RES :-!ANUF r4~NUF 

8 . 10 9 9 18 18 lOb~ to~: 36 181 9 9 1A 96 
10C• • 100. 1oo. too. too. too. 100. too. too. too. lOU. too. 

Q11C1ll NATL sOLAR HEATING + 8 10 9 9 10~~- ~ob~ to~~ 10~: :!16 b81 'J 9 
1ob

8 96 
cOOL NG INFO CTR 10C•. 100. 100. 100. to u •. t o .• 100. tno. . 100 • 

1. YES H! 3 2 .. 2 3 3 6 53 2 t 173 40 
:so. 22. 22. 11. 18. 16. t7. 2CJ •. 22. 11. . 42. 

2. NO 1 6 7 9 
7;: 8~~ . ~ .. 7g~ 29 120 7 8 8ls 54 es. 60. 78.· 100. A o 81. 66. 78. 89. • 56. 

t.:l e. DON•T KNOW 1 t 51 t 8 2 
~ 10. 6. 3. ... 2 • - • 

8 10 9 9 1ob~ tob~ 17 
tob; 

36 ~8t 9 9 
1ob

8 96 
toe. too. too. 1CO o too. 1oo. 1 o. .100 0 too. . too. 

Qt~p2~ REGIONAL SOLAR ENERGY 8 10 9 9 t8 ~8 17 -~9 36 t81 9 9 1ob~ 96 
N11' RS 1011. 100. too. 100 •. . 100. 10 • 1oo. 10 • 100. 100. too • 1no. 100~ 

1o YES 3 3 2 6 . 2 !5 3 8 41 2 2 4 3~~ 38. . 30. 22o 33. 11· 29. t6. 22o 23. 22. 22o 22. 

2. NO 5 1 7 9 6~~ 8;~ ·F 8~~ 7~~ p:s 7 7 a .. 62 
63. 70. 78. 100. 7 0 3. 78. 78. 7 0 65. 

e. DON'T KNOW 7 ... 
Figure F~1. Biomass Data Tables (continued) 
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!OCTOBER, 1979) 

USE OF SELEC TE [I .50LIIR I NFQ:.~M.~ T! ON SOURcES - CONTINUED (OU[STION 11) 

NA~E ~~~~ ~I0-1 ~LL BIOM ALL BI01~ .1\.U 1\LL RIOM SHAC 
BIOMASS ENERGY CcONTINUEOI OR ;T NG EOUC En Lie CES cES .-£s SYST SLOG 

FO ST FRSTR PRO) co ·c:o ~T11TE OWNER WNER 
OFF EN:; AGEIJT i\GC 'IT SPEC MNGR MNGR 

q 9 3 96 9 63 9 llf5 100~ 
7 9 

tao: too. too. 110. too. too. too. too. 100. 100. 

011bb~l NATL SOL~R HEATING + Q 9 :1 78 9 63 9 '45 18 7 9 
C NG INFO CTF. too: too. too. 110, too. too. 100, too. 1.00, too. too. 

1. YES 1 !! 28 7 29 5 J~ 9 2 3 
11. 38. 36, 78, '16, 56, so. 29. 33. 

2. NO 8 6 5 '17 2 31f 'I e.~~ 8 5 6 
89,. 67, 63. 60, 22. 5'1, ""· ""· 71. 6.7. 

a. DON IT I< NOW . 2 3 2 1 

N 
u: 22. ~. "'· 6. 

""" N 

"' 9 3 96 9 6~ 9 ~5 10~~ 
7 9 

too. 100, . too. 110, tao. too. 100, 100. 100 • 100, 

g 1 ~Ufhs REGIONAL SOLAR ENERGY Q 9 3 96 9 63' 9 '15 to~·~ 7 9 
tao: too. too. 110, 100, too. 100, l~'oO. 100, 100, 

1. YES 3 1 L 26 'I 27 2 :1 'I 1 2 
33, 11, 13. 27, ""· . 

'+3. 22, 2(), 22, tit. 22. 

2. NO 6 7 ; 66 5 31f 5 32 7~: 
6 6 

67, 78. 75. 69, 56, 5'+. 56, 7.1. 86, 67. 

a·. DON IT KNOW 1 L '+ 2 2 ~ 1 1 
11. 1!. ... 3. 22, ~. 6, u • 

Figure. F-1. IB~mas.s Data Tables (continued) 
- -4·-· .. -· ···- ··-- --· ·- . 
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C OCTOBER' 1979) Ill 

USE OF SELECTED SOLAR INFORMATION SOURCES - .CONTiNU~O (QU~STION 11) N 
~IOM TOTAL TOT~L TOTAL TOT~L TOTAL ~LL -BIOM BIDM ~IOM ~IOM BIOM TOTAL ALL 

* BIOMASS ENERGY FED FED · FED FED BID . ~IO BIO · BID BIO ES +c CONY ~IOM MANUF II I 
P+~ CONY P+~ .CONY FE~ FED P+~ cONY RES EQUIP EQUIP ANUF ·-~ RE RES RE RES RE RES RE RES . MANUF MIINUF 

8 10~~ 9 .9 ' ~8 io~~ 10~~ ' ~9 36 ~81 9 9 10~ 8 96 1oe. 1oo. lODe 10 • 10 • 100. '1 0. 100. 1.00. • 1oo. 
1.;)11(13) US DEPT. OF ENERGy 8 10 9 9 lOb~ 18 ', 17 19 36 181 9 9 10~~ 96 

lot. 100. 1oo. ioo. too. lOOo 100. 100. too. 100. 1oo. 100. 
1. YES .5 7 5 5 l2 sl~ -~0 12 22 A44 5 4 9 71 

63. 70. ·56. 56• 6 • ·5 • 63, 61. o. 56. 44i so. 74 •. 

2. NO 3 3 . ~ 3 ' 6 7 1 26 3~~ 86 4 5 
so

9 2~~ 38. 30. I+~+• 33, 33. 39• 41. 3 • 2 • 44. 56. • 
e. DON'T KNOW 1 1 51 3! 

1 1 
11. 6. . 1. 1 • 

Qll Cl .. , RADIOiTY ' 60 9 9 18 51 
too. ·100. 100. 100. 100. 

lt YES 22 7 2 9 21 
28• 78. 22. so. I+ 1. ' 

N ·2. NO. 57 7 ~ 2 
so

9 5~~ ~ 71. .22. 78, • 
e. DON 1 T KNOW 1 

1. 

Q11C~5~ PERIODICALS/ 109 9 9 18 86 
NE S APERS . 1oo. 100. 1oo. 100. 100. 

1. YES 103 9 7 8~6 e3 
'34. 100. 7e. . 97.' 

2. NO 6 2 2 3 
6. 22. u. 3. 

e. DON'T KNOW 

Q 1 ~~~t~oN~~~¥~lEo~~AR/ e 10~~ 9 9 10~~ be 10~~ 10~~ 36 1~8! 9 9 10~~ 96 
1oo. 100. 1oo. 10 • 100. 100. 1oo.. 1oo. 

1o YES 5 7 ' 6 3 
. 6~~ 9 11 1o 21 '36 1 6 7 62 

6:5. 70. 67. 33. so. 65. 53. sa. 53. 11. 67. 39. 65. 

2. NO 3 3 3 . 5 6 8 ' 6 8 3~~ e2 7 2 9 3~! 
~ 

38. 30,. 33. 56. 33. 4~. ·~s. 42. . 45. 78 • 22. so. ~ 
I 

e. DON•T KNOW 1 1 1 1 3 1 1 112 3 -..::I 
~ 11. 6, s. 3. 2. 11. 11. . 3. 00 

Figure F-1. Biomass Data Tables (continued) 
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N USE oF SELECTED SOLAR INFORMATION SOURCES.- CONTINUED CQUESTIOt< lll BIOH sHac --~fO~ ~IOM ~IOM ~LL BIOM ALL BIOM /.LL ALL SYST BL G I I BIOMASS ENERGY (CONTINUED I ftTE fliV ORST NG EDUc EoUc cES (.E~. ~ES OW1JER WNER 
~-~ FO ST FRSTR PROD co co fATE ~INGH MNGR 

OFF ENG 'AGENT I. GENT sPEC 
7 9 

Q 9 8 96 9 63 9 11.5 t8 100, 100, 
1oo; 100· 1DD• lOOo too. too. too. l(o( • 100• 

7 9 
Q11Cl31 US DEpT, OF ENERGY 

too: 
9 fl 96 9 63 9 Cf5 . ~8 100, 100, 

too. toO>. Joo. too. too. too. . . l c c. 1•0 • 
3 3 

t. YES :; 2 .. 60 6 53 7 C3 -!!~~ .. 3, 33, 100. 22. 50;, 63, 67. ll'+. 78, !:J. 

20 
.. 6 

2. NO 5 .. 3'+ 3 11~ 2 2 57, 67, 56, SO·. 35, 33, 22, ..... 11. 
e. DONtf KNOW 2 2 2 

22. 2. It, 

Qllll'+l RADIO/TV ·:. 8 l!O~~ 9 62 9 '15 10~? 
7 ' Joo .. too. too. 100, 100, Joo. 100, 100, 

t. YES ·!I " 5~~ 5 33 5 19 611 
3 2 

89 .. so. 56. !i3. 56, lt2, 1, '+3, 22, 

2. NO L " 7 .. 4~? 4 s~: 7 .. 7 N !57, 78, ol::> 11,. so .• 41, 44. 44, 39, 
II=>! a. DONtf KNOW 1 1 

2. 2. 

Q1~ft5~ fERIOOICPLS/ 9. 9 9 51 9 63 9 ~5 18 7 ' WS AP RS too, 100, too. 100, too. 100. 100, lOD. 100, 100, 100, 
1. YES 9 9 !I '9~? 8 9~! 8 .ar. t8 7 ' too, too. too. 89, 89, too. 100. 100, 
2. NO t t 2 1 ,; 

2. tt. 3, 11. 1.3. 

a. OON•T KNC'II 

Q 1 ~~~Y~oN~~~¥~[Eo~2~AR/ 'I· 9 3 9n 9 63 9 115 1J~~ 7 100~. too. too. too. l!OO, too. too. 100, 1:0 ()J, 100, 
1. YES 5 3 3 39 8 4:! 4 116 7 5 3 56. 33. 38, '11. 89, 67, 44, .36 .• .:S9 • 71, 33, 
2. NO 1'1 6 63·: 56 1 21 4 2:7 .11 2 44. 67, 58, 11. 33. 1+4, 6.0· .• t>1, 6 ~ 29, 67, ::d' e. DON'T KNOW 1 1 2 I 1. 11. "·· -:'1 

~ 

Figure F-1. Biomass Data Tables (coniinued) 
00 
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USE OF· SELECTED SOLAR INFORMATION SOURcES - CONTINUED (QUESTION 11) 
,... -BIOM BIOM ~~~a ~~~~ TOTAL TOTAL ToTAL TOTAL TOTAL ALL piOM 2~0M TOTAL .ALL ·-BIOMASS ENERGY E.O ED BIOM BIDM BIDM BIDM BIOM RES +C NV ~IDM MANUF I I 

P+~ CONY P+~ CONV FE~ NFE~ P+~ coNv RES EQU~P EQU~P ANUF ~- v 
RE RES RE RES RE RE RE RES MAN F MAN F 

8 to~~ 9 9 .tob~ . AB ·p to A~ 36 tbftt 9 9 tob8 . 96 
too. too. too. to • to • too. . too. too. . too • 

QUUH STATE ENERGY OR sOLAR 8. to 9 9 t8 io~~ .. 17 19 36 t81 9 9 to~ 8 96 
OFFICES too. too. too. 100. too. 100. 100. too. too. 100. too. . too. 

to YES 3 6 .. . 2 9 6 7 8 t5 86 2 .. 
33

6 56 
-38. 60. ~4. 22. so. '33. 4t.· 42. 42. ~e. 22. 4~. • sa • 

2. NO 5 ~ ·s 7 9 ~2 5~~ 5lt ~1. 94 . 7 5 6p .. ~~ 63. 40. 56. 78. so. 6 • .. 5 • 52. 78. 56. • 
.8. DON'T KNOW t 

1.· 

QlfA~:l G83~~~ ~~OlE~ B 1ob~ 9 8 18 ·p ·p io~~ 35 Fa 9 9 10A~ 96 
too. ·1oo. 100. too. 10 • 10 • 100. t o. too. loo. too. 

t• YES 2 5 3 
1_3! 

7 : '+ 5 6 
31! 

49 2 5 
3'? 

'+0 
to.:) 

25 •. so. 33. 39. 24. 29. 33. 28. 22. 56. • lf2 • 
~ 2. NO .6 5 6 7 

61! ·13 -12 6~~ 6~~ Fe '1 ~ 
6p 51f 

"' 75. ·50. 67. 88·. 7 • 7 • 2. 78. ~~~. 56. • .e. DON'T. KNOW t 2 
1. 2. 

Ql~A~fl INlL sOLAR ENER6y a tob~ ~ 9 1ob~ lOb~ 1ob~ lOb~ 36 
tb8! 

9 9 tob~ 96 
TY-l ES . too. 1oo. 100. too. 1oo. too. 1oo. 

lo YES 2 2 .. ~ ~ 6 2 8 .. 87 2 .2 22'+ ~8 
25, 20. ... ~. 22. 22. 35. .tt. 22. • 22. 22. • so. 

2. NO 6 8 ~ 9 l ... 7~~ ~0 e~? 7~! 92 7 7 :t~ ~~? 75, eo. 44. too. 7 • ·5 • .51. 78o 78o '78. 

e. DON•T KNOW t t t 1 2 t u.; 6. 6. 3. 1. ·t. 

Q11120J SO~AR ~NERG~ 8 tob~ 9 9 tob~ tob~ 10A·? t9 36 b81 9 9 to~ 8 96 
INOUSTRIE AS OCo~ EIA too. too. 100. 100. too •. 1 o. too. too. • 100 • 

. 1. YES 2 2 2 2 2 2 .. 360 1 1 112 lf5 
20. 22. lt. tl. ·12. 11. 11. 3 •. 11. 11. • 47. 

2. NO ... 8 6 9 8~~ al: ~~~~ 8~~ 31 . 1~8 8 8 ~6 . 49 ~ 100. so. 67. 100. 86. 6 • 89. 89. a • 51. 
s. DON'T .KNOW t 1· 1 1 3 2 ·~ 

tto· 6. 6. 3. 2. 2. ~ 
. ... QO 

Figure F-1. Biomass Data Tables (continued) 
/ 



T•Oif7 · "' COCTOBERe 1979) Ill 
USE OF StLEClED SOLAR INFORIII~TION SOURCES ~ CONTiNUED (QUESTION UJ N 

810~ SHAC -
BfOM proM ~IO" ~LL BIOM ftLL BIOM ALL ALL SYS BLDG • eiOIIIASS ENERGY (CONTINUED) S ftT~ RIV ORST NG Eouc E UC cES (:(S E:S OWN~R WN~R II ll 

FC S FRSTR PRog AE~N- c:o ~TATE. fH~G MNG ~:::~ 

OFF .EN · AGENT SPEC 
1Do! 

9. 
9 9 I 96 . 9 

1ofi! 
9 J.o1~ 1ob~ 

uo. 
leo. 100, 100. 100, 100, 100.; 

7 ' QtA/H~rssTATE ENERGY OR SOI..AF: 9 9 I 96 9 63 9 45 1ob~ 
100. 100• 

leo. 100_, loo. 100. 1oo. loo, 100, 100, 
2 !5 

lo YES 7 3 • ~ .. 8 ..lf8 7 26 15 29. 56. 
·18. 33o so. 56. 89. 76o 78. !:8. 83o 

5 If 
2. NO 2 6 • lfO 1 24; 2 .. ~~ 3 71. ..... 

~2. 67, so. lf2, 11. 22, 17, 

e. DON'T KNOW 2 
2. 

QU UB) OTH~R STATE/ 9 9 e 96 9 63 9 ~5 10~~ 
7 ' LOCAL GOV' o SOURCE 1( o. 100. 100. 100, 100, 100, 100, :!.00, uo. uo. 

1o YES 8 1 • 29 5 sf~ 6 q~~ If 29~ a3! 
N ~-9. 78, 50, 30, '56. 67. 22, 
,;:. 2. NO 1 2 3 66 If 31 3 !:~= 7i~ !57: 6 
Q) ll. 22. 38., 69, lflf. . .. ,. 33, 67. 

e. OON•T KNOW 1 1 1 1 
-13, lo. 2. n.· 

Q11A1Jl I~T~ SOLAR ENERGY 9 9 8 96 9 63 9 ~5 10b~ uo! 
9 

s C TY· S S 1.1( 0. 100, 100,. 100, 100, 1oo. 100, :.on. 100. 
· lo Y£S u! 1 36 6 ;,3~ 1 ~! 5 1 2 

13, 38, 67, 11, 28, n. 22. 
2. NO e e ' 60 3 21f 8 ~3 713 5 7 

~9. 89, 88, 63, 33, 38, e9, C.:6, 2, 71. 78. 
e. DON'T KNOW 1 1 11. 1'1. 

Qll~S8!TRf~kA~s~~~~~lt:IA 9 9 a 103~ 9 . 83 9 lf5 tob~ 1oo! 9 uo. 100, 100, too. 10 • 100, :::co. uo. 
1· YES :2 21 3 21 2 2 2 !I 25. 22. 33, 33, ... 11, 29. u. 
2. NO e 9 o!i 73 6 lf2 9 '+2 a!; !5 ' 119, 100, 75;. 76, 67, 67, 100, 93,. 

71. 67. t-3 
a. DON'T KNOW 1 2 1 1 ~ 

I :.1. 2. 2. 6, -'1 
,;:. 
00 

.... Fi!;J_LI_re __ F~~-~--- 81iomass Data Tables (continu-ed) 



N 
,j:o, 
-:l 

USE OF 

·aiOMASS ENERGY 

giU2iJ USDA, INCLUDING CES'" 
AND FORESTRY 

1. YES 

2. NO 

e. DON'T KNOW 

Q1U221 BIO-ENERGY COUNCIL 

1. YES 

2. NO 

e. DON•T KNC•W 

Qll(231 QUESTIONNAIRE SOURCE 
2~ 

1o YES 

2 • NO 

a. . DON'T KNOW 

Q11C2'+1 QUESTIONNAIRE SOURCE 
21f 

1o YES 

2. NO 

e. DON'T I<NO" 

T•0'+8 
COCTOBERt 19791 

SELECTED SOLAR INFORMATION SOURCE~ ~ CONTiNUED ~QUESTION 

B10M. BIOM ~IOM BIOM TOT~L TOT~L TOTAL TOT~L TOTAL 
EO FED FED NFEe ·eiO ~IO BIO eiO BIOIIJ 

P+§ COIN P+~ CON FED F£g P+~ CONV RES 
RE RES RE RES RES RE RE RES 

8 10 9 9 18 18 ·11 10~~ 36 
:loo~ 100. 1oo. 100. 1oo. 100. 100. 100. 

8 10 9 9 A a 10~~ ' 17 19 "36 
Joo. 100. 1oo. too. 10 • too. 100. 100 •. 

7 6 ,,6 5 13 
61! 

.. i3 A1 2'+ ea. 60. 67• 56• 7·2. .76. 5 • 67. 
1 4 2 4 5 6 3 8 

31! 13• 40. 22. '+4. 28. 33. 18. 42. 

1 1 1 1 
11. 6. 6. 3. 

8 10 9 9 18 18 17 19 36 
1oo. 100. too. 100. 1oo. too. too. 100. too. 

. 6 8 5 7 7i~ ·~2 6~! 7~~ 26 
75. so. 56. 78. 6 • 72. 

2 2 ·'+ '+ .. 5 6 9 1 3 
25. 20. '+4. 11. 22. 28. 35. 16. 25. 

1 1 51 1 
11. 6. • ·3· 

F.i91J.re. F-1 .. Biomass I?!!~· Tables (continued) 

"' Ill 
111 141 -

~I'OM BIOM TOTAL I! II II +c CONV QIOM ~-~ EI.IUIP EQU~P ANUF 
MANUF MAN F 

9 9 10~ 8 100. 1oo. • 
9 9 18 

too. 1oo. 100. 
'+ '+ 8 .. ... .. ... .. ... 
5 5 sl0 56. 56. • 

9 9 18 
.too. 1oo. 100. 

1 1. 
112 11. u. • 

8 8 8~6 89. 89. . 



N 

""' co 

UsE: OF 

aiDII'IASS ENERGY !cONTINUED I 

g 1U211 USDA, lNCLUDING CES 
AND rORESTRY 

1. YES 

2. NO 

a. DON'T KNOW 

Q~~~221 BIO-ENERGY COUNCJL 

1. YES 

2. NO 

e. DON'T KNOW 

Q1~!23j WOOD ENERGY INSTITUTE 

1. YES 

2. NO 

a. DON'T KNO'II 

sELECTED sOLAR 

ncM 
. ~TE 

FO SJ 
OFF 

9 
l;OC • 

. 9 
toe. 

A 
. eo:. 

1 u. 

9 
lOC• • 

3 
3:?. 

6. 
67. 

9' 
Jo•. 

7 
71. 

1 
u .• 

1 
ll •. 

BIOM 
PRIV 
FRSTR 

9 
100. 

9 
100. 

7 7a • 
2 

22. 

9 
1oo. 

1 
11. 

a 
89. 

<a11241 STATE DEPART~~ENT OF AGRICULTURE 9 
21+ 100. 

1. YES 

2. NO 

8o DON'T KNOW 

3 
33. 

6 
67• 

T-041! 
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Figure f .. 1. Biomass Data Tables (continued) 
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Figure F-1. Biomass Data Tables (continued). 
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