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PREFACE

This work was performed under Department of Energy Contract No.
DE-AC01-80FE70271, Task 15, sponsored by the Office of Oil, Gas,
Shale, and Coal Liguids {OGSCL). This Report examines the status
and use {(as of January 1986) of four OGSCL information systems
located at four Energy Technology Centers: coal liquefaction at Pitts-
burgh Energy Technology Center; coal gasification, oil shale, and tar
sands at Morgantown FEnergy Technology Center; enhanced oil
recovery at Bartlesville Project Office; and environmental health and
safety at Oak Ridge National Laboratory. The databases were
developed to capture the information and experiences generated over
past vears by federal investment in alternative fossil fuel technology
development.

The primary audience for this Report is DOE management. Others
interested in the DOE databases or management of energy information
systems in general may also find this Report useful.
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SUMMARY

Over the past decade, the U.S. Department of Energy (DOE) has
supported a number of major research, development, and demonstra-
tion programs in fossil energy production and conversion technology.
Extensive research has been conducted, in the form of laboratory and
bench scale research, as well as the construction and operation of pilot
and demonstration plants. A wealth of data wasg generated. In many
cases because entire physical facilities have been dismantled, all that
remains of these projects are these data. Beginning in the early 1980s,
there was a concerted effort to assemble the information resulting from
these research efforts into four databases, located at four energy
research centers. These databases, the areas they concern, and their
respective centers are the:

s Morgantown Energy Technology Center Database Systern {(coal
gasification, oil shale, tar sands), Morgantown Energy Technol-
ogy Center

s Coal Liquefaction Information Management System (coal
liquefaction), Pittshburgh Energy Technology Center

e Tertiary Oil Recovery Information System (reservoir and crude
oil), Bartlesville Project Office

¢ Fossil Energy Technology Environmental Program (environ-
mental health and safety data for fossil fuel conversion plants),
Osak Ridge National Laboratory

The Office of 0il, Gas, Shale, and Coeal Liquids (OGSCL) of DOE’s
Fossil Energy Office is a sponsor—in some cases the primary
sponsar—of the construction and maintenance efforts of the four data-
bases. One of the OGSCL’s objectives in providing this sponsorship is
to facilitate the transfer of information to potential users of such data.
Consequently, OGSCL commissioned this study to (1) assess the extent
to which these databases are known and utilized, and {2} explore those
characteristics that most influence whether a user consults a technical
database, in particular, these databases.

The conclusions of this Report are based on 144 face-to-face inter-
views with scientists, engineers, and policymakers—whose interests
overlapped with the four database systems areas—and on visits to the
database centers themselves. The survey sample included a wide range
of organizations, disciplines, and respondents in various professional
positions.
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In pursuit of actual users, we located and interviewed 34 people (or
24 percent of our sample} who used any of the four databases. Users
were identified from lists from the database centers, the sponsor, or
publicly available lists of recipients of Fossil Energy research funding.
These users had used one of the databases at least once; only about
one-half of those had used the databases more than once. Roughly 50
percent of actual users were either affiliated with DOE headquarters or
the energy centers; thus the number of users external to DOE appears
relatively modest.

We initially intended to contact only those who had actually used
the databases, however we discovered early in the study that this
number is smaller than expected, so potential users were also sought.!
Potential users enabled us to pursue analytically more general ques-
tions pertaining to the potential usefulness of these databases to the
public and to measure those factors that influence use {or nonuse) of a
technical database.

A number of factors contribute to low usage. However, at this point
in time, all factors pale in comparison to the problem of lack of aware-
ness of the databases’ existence. Less than half the potential users had
no knowledge of the systems. Of those who had heard of one or more
of the databases, they indicated little or no knowledge beyond their
existence,

Despite the relatively low level of awareness potential users had of
these systems or their contents, we found a genuine interest in these
systems as a future source of information. This is not too surprising,
given that we targeted those individuals who were more apt to pursue
fossil energy research further (although with the relatively low oil
prices, their research interests were already broadening). On the other
hand, this interest was noted at a time when oil prices had a dampen-
ing effect on research in advanced conversion and production
processes.” We believe that higher oil prices will further increase
interest in these systems.

We believe that the lack of awareness stems dirvectly from the fact
that the centers do not recognize public access as a high priority objec-
tive nor does it appear that they currently have any incentive for doing
80. Several options are available to DOE that could lead to higher
awareness throughout the intended user community, addressing also

TPotential users were identified from lists of individusls or organizaticns working in
areas pertaining to the databases.

A clearer indication of interest would be for those potential users who learned about
the systems through the interviews to then later access these databases.
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the issue of incentives. Among the most promising of those offered are
those that provide the center with incremental funding as a function of
the volume of public usage. The incremental funding could either be in
the form of a headquarter DOE subsidy or a user fee.
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I. INTRODUCTION

Over the past decade, the U.S. Department of Energy (DOE) has
supported a substantial research, development, and demonstration
(RD&D)} program to improve the state of the art in fossil energy pro-
duction and conversion technology. Much of the RD&D effort was
conducted from the mid-1970s to the early 1980s, a period when oil
prices were rapidly rising and projections indicated that this trend
would continue. Over the period 1977-1983, approzimately $1.5 billion
was expended on c¢oal liquefaction RD&D projects, many of which were
government sponsored.! The $88 billion proposed for the establishment
of the Synthetic Fuels Corporation also illustrates the high level of
government support for alternative fossil fuel projects during this time
period. The results of the RD&D efforts have heen assemhled into
databases at four locations listed in Table 1.1, along with a description
of their primary data.

One of the primary DOE sponsors of these databases, the Office of
Qil, Gas, Shale, and Coal Liquids (OG8CL) asked RAND to address
the following questions relating to the databases:

To what extent are the databases being used?
Are the current approaches and channels for making the data-
bases known effective?

* Are some classes of users better or less able 1o obtain, interpret,
and make use of the databases than others?

s Are there ways in which access to and understanding of the
OGSCL databases can be improved?

Answering these questions is particularly important at the present time
hecause OGSCL does not want the decrease in government and private
industry interest in synthetic fuels R&D to result in the loss of the
information and experience generated—at great expense—in the past
decade.

The databases are intended for use by a wide spectrum of analysts,
scientists, and policymakers in both the public and private sectors.” A
primary goal of the databases from DOFE’s point of view is supporting

Base System, PETC/DOE, n.d.

Unternal DOR correspondence dated October 2, 1985; and Pennington, R.. “DOE
Fossil Energy Multi-Faceted Information Management System: Current Overview,” n.d.



Table 1.1

ENERGY CENTER DATABASES:
LOCATION AND DESCRIPTION

Mamea of Database

Location

Data Description

Morgantown Energy
Technology Center

METC,
Morgantown, WV

il shale, tar sands,
coal gasification

(METC) Database
System
Coal Liquefaction

Pitisburgh Energy  Coal liquefaction

Information Technology Center

Management Center  (PETC)

{CLIMS) Pittsburgh, PA

Tertiary Oil Bartlesville Project  Reservoir and crude oil

Office (BPO)
Bartlesville, OK

Recovery Information
Sysiem (TORIS)

Environmental

health and safety data
for advanced foaail
fuel plants

Fossil Energy
Technology
Environmental
Program {FETEP)

Oek Ridge National
Laboratory {ORNL)
Oak Ridge, TN

external use by an emerging synthetic fuels industry.? Much of the
information generated by Fossil Energy (FE) programs at DOE is
available to the public through the Office of Scientific and Technical
Information (OSTI).* It is not clear what the relationship between the
centers and OSTI is in terms of dissemination responsibility. How-
ever, OGSCL’s respongibility includes assembling the RD&D data pro-
duced over recent years into databases usable by government, industry,
and the public. The benefits of the databases include policymaking
and satisfying public responsibility (under the Energy Security Act),
scientific and technical community use, and private sector technology
and investment decisions.’

This research assesses the current status and use of the databases,
with an emphasis on usage. The objectives were to determine current
use, identify factors affecting use, and, if necessary, make suggestions
that might lead to enhanced use, Throughout this research, it was
assumed that public availability was an objective of the systems. To

“Internal DOE correspondence dated May 13, 1986.
*Pennington, DOE Fossil Energy Multifaceted Information Management System.

SU.8. Department of Energy, OGSCL Information Management System: A Peer
Revtew, Final Report, January 28-29, 1985, Sheladia Associates, p. 7.



the extent that this is incorrect, the policy implications of the analysis
change.

APPROACH

Our task in this project was not to evaluate the four database sys-
tems themselves in terms of the quality of the data contained, but to
examine the extent to which the databases were known, used, and con-
sidered useful by their intended audiences. To implement this charter,
we needed to gain some familiarity with the databases, the center per-
sonnel responsible for the databases, the actual users of the databases,
and the potential users—that is, members of the target audiences of
the databases who had not yet used the systems.

Ta familiarize ourselves with the databases and center personnel,
discussions were held with personnel at the centers at the outset of the
study. The purpose of the discussions was to understand the goals of
the systems from the centers’ point of view and the present status and
future development directions of the systems. A second round of dis-
cussions with center personnel was held at about the midpoint of the
study to obtain updates on the status of the systems and to discuss the
systems in light of our interviews with users.

The database personnel were asked for the system documentation as
then available. Examination of this documentation gave us a general
feel for the contents, structure, accessibility, and usability of the sys-
tems. However, much of the decumentation was sketchy and incom-
plete, limiting our practical knowledge of the systems.

The great bulk of our work concentrated on cobtaining interviews
with both actual and potential users of the systems. In ali, 144 infer-
views were obtained with actual and potential users representing a
variety of target audiences., The purpose of the interviews was to
obtain the views of actual users on how useful the systems currently
are, the nature of the information sought and obtained, and how the
gystems might be improved. Potential users provided insights into
what characteristics are important for a useful database and the
strength of interest and demand in the user community.

To identify actual users, the centers were asked to provide lists of
recent users. Of the four centers, three provided lists. Inquiry rates
(the amount of usage in a given time period) were not or could not he
obtained for any of the centers. More detail on how the interview sam-
ple was developed is provided in Chapter 2.

Use was measured in the simplest way—the proportion of actual
users out of the total interview sample. In developing the sample, an



attempt was made to find users at each organization contacted. This
biases the proportion of actual users in the sample, relative to the
“universe” of potential users.

Usefulness was measured by asking actual users to rate (on a scale
of 1 to 5} the helpfulness of the system, whether needs were met, and
the overall usefulness. Various metrics for identifying problems and
deficiencies in the dstabases were developed based on desired database
characteristics culled from the literature.

DATABASE DESCRIPTIONS

One of the main objectives of the four databases receiving OGSCL
sponsorship is to preserve the significant amount of data that have
been generated in past studies of advanced fossil energy technologies
and related issues. Taken together, these systems represent perhaps
the single largest repository of data generated under OGSCL and other
FE contracts. Given the continued and long-term interest in oil, gas,
shale, and coal liquids, they represent an important national informa-
tion resource. For more detailed descriptions of each system, see
Appendix A.

METC Database System

The Morgantown Energy Technology Center (METC) Database
System evolved out of the Gasification Technology Data Base project,
which began in 1982.% The current database contains data generated in
process, production, and technology research for coal gasification, tar
gands, oil shale, heat engines, fuel cells, waste fluid bed combustion,
and unconventional gas recovery. The intended primary users are
METC and DOE/FE personnel with external use considered as a sec-
ondary goal.”

The current METC database system, funded only partially by
OGSCL, inherited three of its six subsystems from the original data-
base. These contain information pertaining to physical plants,
research data, and descriptions of analytic models available at the
center. Their newer complements include resource extraction informa-
tion, fuel combustion and emissions data, and records management
information.

The METC System is available on-line to METC personnel. Other
users can obtain access to the system by submitting wriiten or verbal

SMETC Funding Document dated 7/11/84.
TInternal DOE correspondence dated April 16, 1986.
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requests. Extensive efforts have recently been made to standardize
METC contractor project reporting, one expected outcome is that
future research can be more easily added to the database system.
There has been no concerted effort to advertise the existence of this
database or its capabilities to external users, although a date of 1995
has been targeted for public availability.

Coal Liquefaction Information Management System

The Naticnal Coal Technology Data Center at the Pittsburgh
Energy Technology Center {PETC) manages the Coal Liguefaction
Information Management System (CLIMS}. Like the METC Database
System, CLIMS grew out of an earlier database effort called the
Liquefaction Technology Data Base. By several reports, CLIMS
represents the largest collection of data of the four databases and con-
tains detailed process information. The system’s primary goal is to
archive the data generated by federal R&D research in coal
liquefaction—its secondary goal is to make this information available
to the public.® Both of these goals appear to be embraced by the center.

The PETC information system is primarily organized into categories
of advanced conversion technologies, environmental protection and
enhancement information, premium fuel, resources, and funding and
support. Data from three major coal conversion processes constitute
the bulk of the database: H-Coal, SRC-I, SRC-II, and their associated
environmental data. Other ccal liquefaction processes include the
Exxon Donor Solvent process, Indirect Liquefaction, and Char Qil
Energy Development (COED). We were told that the system would
eventually include integrated two-stage liquefaction, plus the Cresap
and Bergius processes. One of its subsystems, the Critical Coal Param-
eters database allows CLIMS to include detailed information on the
characteristics of coals used for liquefaction.

Currently the PETC system is available to the general public by
written or verbal requests or on-site visits, There has been no con-
certed effort to advertise CLIMS capabilities, although PETC has
made an effort to include potential user input throughout development
by holding several public user mesetings. There are no current plans to
make the system available on-line from remote locations.

8Internal DOE correspondence dated May 1, 1886,



Tertiary Qil Recovery Information System

The Tertiary Oil Recovery Information System (TORIS) is being
developed by the Bartlesville Project Office (BPO). The center’s pri-
mary objective for this database system was to construct an analytic
tool that would assist BPO in analyzing petroleum research data gen-
erated from DOE contracts. The system includes three subdatabases:
Enhanced Qil Recovery (EOR) Project, Crude Oil Assay (COA}, and
Reservoir databases. Together with a formal model of BPO internal
research and development requirements and DOE policy direction
inputs, these three databases constitute the Tertiary Gil Recovery
Information System.

The Reservoir database contains information specific to petroleum
reservoirs. Detailed information on specific projects from the DOE
incentive program, contractor files, DOE cost-share programs, and pub-
lic data sources can be found in the EOR database. The Crude Oil
Assay database can be accessed on-line from remote locations. It con-
tains about 7000 domestic crude oil assays and 2000 foreign assays.

TORIS was not originally designed for public use,’ however, its
availability to the public is acknowledged as a future possibility.'?
Because it includes proprietary data, pretecting these data has been
cited ag a problem that will have to be resolved before public availabil-
ity is possible. Activities aimed at advertising the system are limited to
occasional announcements or progress reports in newsletters.!!

Fosgil Energy Technology Environmental Program

The Fossil Energy Technology Environmental Program (FETEP),
located at Oak Ridge National Laboratory is designed to preserve
environmental, health, and safety (EH&S) information for synthetic
fuels projects. One of its objectives is to help policymakers and future
plant designers in identifying the important environmental, health, and
safety issues with fossil fuel conversion plants.

The database contains a number of major sections, including
environmental monitoring plans that were required for solid fossil fuel
conversion projects and DOE activities, the Great Plains Coal Gasifica-
tion Project, EH&S lessons learned from prior projects and remaining
needs assessments, an on-line user’s guide for the database, and a list
of reference files that can be searched by the database management
system.

Internal DOE correspondence dated April 28, 1986,
YDOE, OGSCL, Peer Revicw.
Nhid.



The type of data contained in this system includes the design and
histories of monitoring programs for various projects, analyses of con-
trol technology efficiencies, state-of-the-art monitoring technologies,
health and safety research results, characteristics of emissions and
effluents, and the transport, fate, and effects of effluents, emissions,
and solid wastes.

ORNL has the distinction of being the only OGSCL database
described in this study that encourages external use.'? It can be
accessed remotely, however, because it is still in development, some of
its planned information is not yet available on-line. In the future, it is
hoped that the EH&S aspects of the PETC system can be accessed
from FETEP.

REPORT ORGANIZATION

The analysis of database usage is discussed in the following manner:
The interview sample is deseribed in Chapter 2, followed by results of
the interviews in Chapters 3 and 4. Chapter 5 presents the conclusions
of the research and suggests several approaches DOE may take to
enhance future use of these database systems.

UInternal DOE correspondence dated April 25, 1986,



II. THE INTERVIEW SAMPLE

This section describes the procedure used to draw the interview sam-
ple and the characteristics of the sample. The purpose here is to pro-
vide an understanding of the population from which the sample was
drawn and the extent to which the sample is representative of the
population.

SAMPLE FRAME DEVELOPMENT

A sampling frame refers to the structure of the sample and the
characteristics of the respondents. It is used as a guide to identify pos-
sible respondents. We intentionally structured our sample toward peo-
ple and organizations with a strong a priori interest in the data incor-
porated in the systems. Organization types were identified by reference
to documents describing the intended user community and included:

s academic researchers in fossil energy and independent fossil
energy R&D Labs
oil/coal firms
architect-engineering firms
state and local planning agencies with responsibility for syn-
thetic fuels

o federal agencies with responsibility for fossil energy environ-
mental issues or development

» trade associations and public interest groups concerned with
fossil energy development or regulation

The groups listed above are involved with one or more aspects of syn-
thetic fuels technology development. The individuals asked to partici-
pate in the interviews at each organization were chosen on the basis of
their position in the organization and the primary activity of their
work. We wanted participants at different points in the hierarchies of
industrial firms because we hypothesized that managers and research-
ers, in particular, might have different views about the usefulness of
external databases. In all cases, we focused on those whose work
would make them the most likely users of the four database gystems.
The DOE/RECON Research in Progress datahase, a compilation of
DOE research contracts, was a key source in identifying both organiza-
tions and people involved with fossil energy R&D. Lists of contacts



from previous RAND energy studies were used to augment the basic
DOE/RECON list. After grouping the organizations by region, phone
books and other similar sources were then used to round out the sam-
ple, making sure that enough trade associations, public interest groups,
and state agencies were included. Appendix B provides a list of the
organizations representing the population or user community. It should
be noted that this list is only a part of the potential “universe” of
potential users.

Since the purpose of the study was to assess the extent to which the
OGSCL databases were known, used, and considered useful, it was
important to capture as many actual users in the interview sample as
possible. Toward this end, the centers were asked to supply lists of
recent users. Three centers were able to provide lists. Inquiry rates
{frequency of use in a specified time period) were not or could not be
obtained for any of the centers. These organizations were the primary
target of the interview.

Appendix B also indicates which organizations participated in the
survey. It Is surprising that a very positive response rate was
achieved—over 80% of those contacted agreed to the interview. Of
those who declined, the dominant reason was schedule conflict, rather
than lack of interest. Again to increase the number of actual users in
the sample, all persons contacted were asked if they knew of any actual
users in the organization.

CHARACTERISTICS OF THE SAMPLE

There are 144 participants in the survey. As implied from the above
discussion, the interview sample is divided into 34 actual and 110
potential users. Actual users have used one or more systems at least
once, while potential users have never used the databases but arve work-
ing in an area in which such use would be possible. Since, maximizing
the number of actual users was a goal in constructing the interview
sample, the small number of actual users identified is the first result of
this study. It is felt that the proportion of actual users in the sample,
24% of the total, overstates the number of current actual users to be
found in the population or universe of potentially interested parties.

In the tables throughout the rest of the report, some of the actual
users are counted more than once. This is because they had used more
than one database, and their comments for each database could be dif-
ferentiated. This double counting brings the total respondents to any
given question sometimes over the 144 mark. Totals less than 144
result because some respondents did not answer all questions.
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Table 2.1 shows the relationship of the survey participants to the
centers. Internal is defined as staff personnel at any one of the
centers. “Other DOE” includes DOE headquarters personnel. Exter-
nal participants include all other categories of respondents. Table 2.1
shows that external respondents relating to METC and PETC dom-
inate the sample, though in general the distribution across centers is
representative of the targeted user community. The zeros for internal
users at PETC and ORNL reflect the fact that the focus of the survey
was on external users. The relationship of any participant to a center
was determined by a careful examination of the survey responses. In
particular, the relationship assignment reflects the respondent’s pri-
mary activity area, training and work experience, the kind of informa-
tion desired, and expressed interest. For actual users, the relationship
is simply which database (or databases) was used.

As previously mentioned, a broad range of organization types was
included in the survey. Table 2.2 shows the distribution of participants
by organization type. R&D and national labs, oil firms, and federal
agencies are the dominant organization types, though the other
categories are well-represented. One reason for the large number of
R&D and national labs is the use of the DOE/RECON Research in
Progress contracts list to identify possible users. The category of
“other” includes one coal firm, one oil shale firm, and two public
interest groups.

One of the in-going hypotheses for the study was that different orga-
nizations would be interested in different centers and would have dif-
ferent needs. Table 2.2 indicates that there are some differences in
interest by organization type (e.g., oil firms and BPO; state and local
regulators and ORNL) but these differences do not appear to be very
strong. Differences in needs are addressed in later sections.

We hypothesized that personnel at different levels in an organiza-
tion would have different data needs. The sample therefore includes

Table 2.1

RELATIONSHIP OF SURVEY PARTICIPANT TO CENTER

Relationship METC PETC BPO ORNL  Total

[nternal 3 0 1 0 4
Other DOE 11 7 3 13 34
External 34 31 26 17 108

Total 48 38 30 30 146
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Table 2.2

TYFPE OF ORGANIZATION

Organization METC PETC BP0 ORNL Total

Ré&D/lab 13 5 5 [ 29
0Oil company 2 4 10 ] 23
State/local 2 3 8 7 18
Federal 6 6 2 16 24
Academic 4 9 4 2 19
A& /consultant 7 5 3 1 16
Trade association [ 6 0 b 14
Other 2 0 0 2 4
Total 49 38 30 30 147

gsome representation from four basic levels: high-level manager (vice
president or division chief), middle-level manager (program heads),
project leaders of specific tasks and studies, and researchers. Table 2.3
shows the distribution across these categories. Researchers are dom-
inant for each center and in total, because they were suspected to be
the more likely users. Other management levels are well-represented in
the sample.

Table 2.4 shows the discipline areas of the survey participants,
determined by academic training and work experience. The table
shows the dominance of engineers in the survey, particularly for
METC and BPO. It is interesting to note that there appears to be
some relationship between discipline and which database was more
applicable. For instance, not many engineers were interested in

Table 2.3
MANAGEMENT LEVEL
Position METC PETC BPO ORNL Total
High-level manager 5 3 2 3 13
Mid-level manager 15 9 11 10 45
Project leader 12 7 4 6 29
Researcher 14 18 13 11 56
Other 2 0 0 0 2

Total 48 37 30 30 145




Table 2.4

DISCIPLINE

Training METC PETC BPO ORNL Total

Engineering 31 18 21 11 81
Economics ] 3 0 1 9
Biological science 1 2 3 9 15
Physical science 7 8 4 3 22
Management. 0 g 0 2 3
Other 2 ] 1 1 4
Total 46 at 29 29 139

ORNL, while respondents with a biological seience background found
the environmental health and safety data in FETEP more applicable
than the data in the other three centers. The only real discrepancy
here is that no economists found BPO particularly applicable. This
can be explained in large part by the fact that most of the BPO users
used the COA database, and there was & general lack of awareness in
the potential user community that BPO contains data useful for EQR
trend projections and investment decisions. The category of “other”
here includes people trained in information science.

One of the determinants of discipline, work experience, is shown in
Table 2.5 as the primary work activity area. These are generalized
categories designating the respondents’ dominant work areas. The
largest category is basic research, reflecting the large number of R&D,

Table 2.6

PRIMARY ACTIVITY AREA

Activity Area METC PETC BP0 ORNL Total
Basic research 20 19 10 4 53
Process design 7 4 2 0 13
Technology assessment 9 1 5 2 17
Policy/planning 6 5 8 7 26
Reonomics 2 4 1 0 T
Environmental assessment 1 3 ¢ 16 20
Other 2 2 4 1 g

Total 47 aR 30 30 145
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labs, academic, and consulting organizations in the sample. Again,
some difference between primary activity and centfer is apparent, as in
the case of few basic researchers but many environmental assessment
people interested in ORNL, This is a good reflection of the fact that
the respondents were interested mainly in the center that has informa-
tion of current usefulness. It is interesting to note that other than in
the technology assessment area, the distribution for METC and PETC
is similar. This reflects the similarity in data for these two centers,

Related to primary activity area is the kind of information sought by
the respondents. Table 2.6 provides this information, Since the data-
bases contain mostly technical information, it is intuitively satisfying
that this is the kind of information most desired. Bibliographic is the
next most desired information type for three of the centers, the excep-
tion being BPO, whose most sought after information would be related
to resource description. This table also shows that very few of the sur-
vey participants desired proprietary information.

In summary, roughly 75 percent of the survey participants were
external to DOE. There was a relatively even distribution of survey
participants with respect to organization type, with slightly more
emphasis on R&D/Labs, o1l company, and federal categories.
Researchers were the dominant management level category, though
there is good distribution across other categories. Engineers and scien-
tists constituted 85 percent of the discipline areas, while 12 percent
were economists and managers. Basic research and policy/planning
were the two dominant activity areas of the survey participants.
Finally, 40 percent of the participants sought information from the
databases that was technical in nature, 21 percent sought bibliographic
information, and 15 percent sought resource characterization informa-
tion.

Table 2.6

TYPE OF INFOEMATION SOUGHT

[nformation Type METC PETC BPO ORNL Total

Technical/chemical 20 14 10 11 56
Proprietary 2 3 0 1 6
Resource description 3 2 13 3 21
Economic 5 2 1 1 9
Bibliographic/general 11 9 2 7 29
Other 3 5 3 7 18

Total 44 35 29 30 138




III. DESIRED DATABASE CHARACTERISTICS

An assessment of usefulness and usability must be based on some
characteristics that are desirable in a databage system. In other words,
it must be possible to compare what potential users of databases desire
in a system and the characteristics encountered by actual users. A first
step in thig direction is to understand what kinds of characteristics
potential users of databases desire and their relative importance. The
next step would be to ask actual users of the OGSCL systems what
characteristics are important to them (to see if they match the more
generic and unapplied potential user characteristics), and how they
rank the OGSCL systems in terms of meeting these desired charae-
teristics.

This section describes the results of such an effort. A later chapter
provides additional detail on some of the factors described helow.

DEFINITION OF FACTORS AFFECTING USEFULNESS

To identify a set of general factors affecting the usefulness of data-
bases, discussions were held with RAND personnel familiar with infor-
mation systems of various kinds; as well, a thorough literature review
on the topic was conducted.! The following set of factors was developed
in this manner. It is important to remember that the set of desirable
characteristics associated with a database will vary with differences in
systern and user goals. The factors briefly described below attempt to
be as general as possible.

Accuracy and Validity. This factor refers to data quality. There is a
desire to know beforehand whether the data are accurate in terms of
comparisons with other sources and valid in terms of reasonable values.
Also included here is the amount of error associated with the data (e.g.,

typing errors on input}. This factor affects user confidence in the
database.

'Examples of the literature consulted include: F. V. Brooks, “Evaluation of the
Impact of an Automated Technical I[nformation System,” ITT Research Institute,
December 1985; F. W. Horton, Jr., Information Resources Manogement: Concept and
Cases, Assoeiation for Systems Management, 197%; J. J. O'Brien, Management Informa-
tion Systems: Concepis, Techniques, and Applications, Litton Educational Publishing,
Ine., 1970; and Analysis of User Reguirements and Strategies for Access/Dissemination of
the PETC LTDB, The Otkand Corporation, TR-83W-051, December 27, 1983; T. K.
Bikson et al., Scientific and Technival Information Transfer: lssues and Options, The
RAND Corporation, N-2131-NSF, March 1954,

14
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Documentation. This factor refers to the source of the data. Data-
base users want to know where the data come from (author, organiza-
tion), how they were generated (methods and procedures), and often
how to get in touch with the person who generated the data (address
and phone number).

Completeness. This factor refers to whether the information on a
given subject is comprehensive. Users want data on any given subject
area in one place and accessible, such that the users feel confident that
most of the relevant issues and data are included in the database.
Data gaps is a related term.

Consistency. This factor refers to whether similar data is in similar
formats with the same units. The desire here is to facilitate compari-
sons of data or be able to manipulate the data without having to nor-
malize.

Content. This factor refers to the general contents of the database
system. Database users want to know what i3 in a database and
whether the information is relevant to the particular task in which
they are involved. Whereas the other factors mentioned here are
important to continued use of the database system, contents more
directly affects initial use and continued interest.

Uniqueness. This factor refers to whether the data are available
elsewhere, A unique database is often more attractive to users as it is
the only source of a particular kind of information.

Access. This refers to the ease of access. Possible access modes
include on-line from remote locations, phone and/or mail inquiries, and
on-gite visits. No matter what the mode, database users desire access
to be relatively simple. Like contents, this factor also affects initial
use of the system.

Manipulation. There are two aspects to this factor. One is ease of
movement within the database system from section to section. The
other refers to the ease with which the data can be analyzed, statisti-
cally or otherwise.

Doligr Cost. This factor refers to the dollar cost of using the system.
This might include access fees, purchase of special hardware or
software to be able to use the system on-line from remote locations, or
charges for publications.

This list, which can bhe considered a “wish list” of general charac-
teristics, can be divided into two broad categories. The first is substan-
tive and refers to the data themselves. The factors in this category
include accuracy and wvalidity, decumentation, completeness, con-
sistency, content, and uniqueness. The other category has to do with
actually using the system and is referred to here as procedural. These
factors include ease of access, ease of manipulation, and dollar cost.



16

Neither the general categories nor the list of nine factors above is
represented as exclusive of other factors or taxonomies.

FACTOR RANKINGS

Ag part of the interview protocol, each survey participant was given
a randomized list of these nine factors and asked to rank them in order
of importance. The results of this part of the survey are presented in
Table 3.1. Because the list is not exelusive of other factors, we asked
the respondents to add to the list if necessary. As no one added addi-
tional factors, the list is considered to be fairly complete.

Tahle 3.1 provides the ranking of the factors for the total survey
group and actual and potential users. Both the number of respondents
and the percentage of the total are given. Because of the scale used
(ranking 1 through 9), a change of one in either direction was not con-
sidered significant. Therefore, the rankings were established by
counting the number of respondents ranking a factor in the top third.
Accuracy and validity was overwhelmingly ranked at the top, with 76
percent of the total survey participants ranking it in the top third.
Ease of access to the data was the next highest ranked factor, with 52
percent ranking it in the top third. I{ is interesting to note that
uniqueness and dollar cost were consistently ranked lowest. There are

Table 3.1

FACTORS RANKINGS

Potential Actual Total
Users Users Participants
(n =107 {n = 30} {n =137

Characteristic No. % No. % No. %

Buhstantive
Accuracy/validity 80 7o 24 80 104 76
Documentation 41 38 10 33 51 37

Completeness 39 36 13 43 52 48

Consistency 17 16 a 17 22 16

Content 51 48 9 30 &0 44

Unigueness 16 15 4 13 20 15
Procedural

Access 37 &3 14 47 71 52

Manipulation 12 1 8 27 20 15

Dellar cost 110 3 10 14 10
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no extreme differences in rankings between actual and potential users,
an interesting result in itself. However, there are some notable minor
differences, For ingtance, potential users ranked content higher than
actual users, reflecting the fact that potential users do not know very
much ahout the OGSCL databases. Similarly, actual users ranked ease
of manipulation higher than potential users, perhaps reflecting the
problems encountered when using the system.

It is also notable that no significant differences in factor ranking hy
interest in center were detected. A later chapter will compare these
desired database characteristics with problems encountered by actual
Users.



IV. ASSESSMENT OF DATABASE USAGE

This section describes the usage and usefulness results of the survey.
The data presented in the following tables represent the core of the
research. For the most part, only actual user respondents were used to
construct the tables, therefore the number of responses in any given
category is not large. However, the low number of actual users partici-
pating in the survey is an important result by itself. As stated pre-
viously, there were 34 actual users (24 percent) out of a total survey
sample of 144 individuals. Of these, several used more than one
OGSCL database, resulting in double counting for some of the tables
below.

HOW MUCH USAGE?

Table 4.1 shows the number of survey participants using an OGSCL
system at least once. METC had the greatest number of users in the
sample, though proportionately METC users accounted for the smallest
percentage out of the total sample most interested in a particular
center. One-third of the METC users were internal staff personnel,
the highest proportion of the centers, reflecting METC’s internal user
focus. BPO users were predominantly external, reflecting use of the
Crude OQil Analysis database, accessible on-line from remote locations.
ORNL’s users in this sample were predominantly DOE personnel
located at headquarters or another center. The PETC users in the

Table 4.1

SURVEY PARTICIPANTS USING DATABASE AT LEAST ONCE

User Relationship to Center

Survey
Center Participants Users Internal Other DOE  External
METC 48 12 3 4 5
PETC 38 1 0 5 8
BPQ 30 10 1 2 7
ORNL 30 10 0 9 1
Total 144 43 4 20 19

18
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sample are split between DOE personnel and external users. It is
interesting that the number of users for each center in the survey sam-
ple are about the same, while the relationship of those users to the
center vary considerably.

In all but one case {ORNL), the number of users using the database
more than once is about half the number of users in the sample. All
ORNL users but one are multitime users, and all of these are DOE per-
sonnel. Tahle 4.2 presents these data.! As in the case of users using
the database at least once, BPO’s multitime users are predominantly
external while ORNL’s are DOF, personnel. PETC and METC multi-
time users are distributed about equally across the three relationship
classes, with the notable exception of no internal users at PETC. This
resulted because we did not interview anyone at PETC, not because no
one at PETC uses the system. In fact, most users of any of the sys-
tems are internal personnel, reflecting the fact that internal users are
the major intended audience for most of the centers. All the multitime
users in the sample had used the database within a year of the inter-
view date, while the one-time users had all used the system more than
a year hefore the interview.

Table 4.2

USERS ACCESSING DATARASE MORE THAN ONCE

User Relationship to Center

Multitime
Center Users Usets Internal Other DOE  External
METC 12 6 2 3 3
PETC 11 b 0 a 3
BFO 10 6 1 1 6
ORNL 10 G 0 ¢ 1

Total 43 26 3 16 13

I'The numbers in Table 4.2 do not add for each center because of differences in the
number of observations for each variable. These differences are attributable to both
variations in response rate and double eounting actual users.
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WHO ARE THE USERS?

Who the users are—what organization, what position in the organi-
zation, and what background they have—is an important consideration
in interpreting the results of the survey. For instance, the proportion
of users with a given characteristic out of the total survey participants
with that same characteristic is an indication of the audience
interested in the OGSCL database systems.

Table 4.3 shows, by type of organization, the total number of survey
participants, the total number of users in each organization type, and
the number of these users who have used one or more systems more
than once. Federal agency personnel dominate the user columns,
reflecting the fact that federal users, particularly DOE staff, are a large
part of the intended audience from the center’s point of view. Except
in the case of trade associations, at least half of the users in each orga-
nization type used the system more than once. This table also reflects
the apparent lack of use of the databases cutside the federal govern-
ment. R&D labs (mostly federally funded) and oil companies, were
expected to vield a higher percentage of actual users than actually
occurred in the survey. However, the table does indicate that federal
government personnel, R&D labs, and trade associations are the higher
user groups in the sample.

A similar pattern emerges when breaking down the users by position
in the organization. Table 4.4 shows that most users and multitime
users can be categorized as researchers—the lower end of the manage-
ment spectrum. In the survey, higher-level managers also showed a

Table 4.3

DATABASE USERS BY TYPE OF ORGANIZATION

Survey Multitime
QOrganization Participanta  Users Users
R&D/laboratory 29 8 5
(il company 23 3 2
State/local 18 2 2
Federal 24 21 12
Academic 13 2 1
A&E/consultant 16 2 1
Trade association 4 5 2
(ther 4 0 0

Total 147 43 25




21

high proportien of users, perhaps reflecting the value of the databases
as a means to track research needs. The two groups with the higher
proportions of users—high-level managers and researchers-—indicate
both an audience and particular uses. Managers are interested in
research needs, researchers are interested in data on a specific subject.
The databases are usable for both these purposes.

Engineering backgrounds were the most commen for the users in the
survey. However, as Table 4.5 indicates, this is probably more a fune-
tion of the sample (dominated by engineers) than anvthing else, Pro-
portionately, economists and biological scientists had higher user rates
than the engineers in the sample. There is some informaticn in each
of the systems appropriate to each discipline. As expected, discipline
partly determines which system a user is more interested in. The biol-
ogists generally were using ORNL, while the engineers and economists

Table 4.4
DATABASE USERS BY MANAGEMENT LEVEL

Survey Multitime
Level Participants Users Users
High-leve! manager 13 5 2
Mid-level manager 45 3 4
Project leader 20 3 2
Researcher 56 26 12
Other 2 0 0
Total 145 42 20
Tahle 4.5

DATABASE USERS BY DISCIPLINE

Survey Multitime
Training Participants Users Usera
Enginsering 81 22 10
Economics 9 4 1
Biolegical acience 15 7 4
Physical science 22 3 2
Management 8 2 1
Other 4 1 1

Total 139 39 19
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generally used METC and BPO. PETC users were more well-
distributed across disciplines. Unfortunately, the sample did not pick
up enough users to test this assertion more carefully.

WHAT TYPE OF DATA WERE SOUGHT?

The pattern of information desired by the OGS3CL database users is
very similar to that of the total survey group. Table 4.8 shows this
gimilarity. Technical or chemical data were the most desired by poten-
tial database users and were the most sought after by actual users of
the systems. Bibliographic types of information (who has done what in
a given subject area} were also highly desired by the potential users in
the survey and were in fact sought after by the system users. It is
interesting to note that no actual users sought proprietary information,
though at least one of the centers, BPO, has this type of data {though
not accessible to the public). Perhaps the most important result, which
does not come through clearly in this table, 1s that the resource
description databases—BPQ’s Crude 0il Analysis and PETC's Coal
Characteristics—were the most used of any of the systems by the users
in the survey. Both of these databases have been around for longer
than the OGSCL systems with which they are associated, and their
contents are fairly well-known. The technical/chemical data seekers
often went to these databases to search for resource description infor-
mation (e.g., the agh content of a coal in a specific deposit). It is also
interesting that no actual users sought economic data, though they are
available at all four centers.

Perhaps more interesting for the purposes of this study is the fre-
quency in which data were sought but not obtained. The difference
between this categorization and the previous one is generality—the

Table 4.6

DATABASE USERS BY TYFE OF DATA SOUGHT

Survey Multitime
Data Sought Participants Users Users
Technical/chemica) 55 16 1
Proprietary 6 0 1]
HResource description 21 5 3
Econoimic 9 0 0
Bibliographic /general 29 6 3
Other i8 12 ]

Total 138 29 19
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data type wanted but not obtained is more specific than the data types
sought. Table 4.7 provides the frequencies of data types sought but not
obtained by the users for each center. The numbers in the table are in
general fairly low, indicating that most of the users found what they
were after. The highest frequency, resource description data from
BPQ, concerned users in a state energy agency who could not find
specific information on several of the oil deposits in the state. This is
not particularly important, as none of the centers can be expected to be
completely comprehensive. Note that the data in Table 4.7 do not
reflect the reasong why data were not obtained. This issue will be
addressed in a later section,

HOW USEFUL?

One of the more important goals of the research was assessing the
usefulness of the datahases. Accordingly, the users in the survey were
asked in several different ways to rate the usefulness of the system{s}
they used. The following tables present this information. The scale
used was a normative 1 to 5 scale, with 5 being the best or highest pos-
sible value.

Table 4.8 helps answer the question: “How helpful was the informa-
tion obtained from the database?” Owverall, BPO was rated most help-
ful, followed by METC. PETC and ORNL were rated approximately
the same, with both receiving a significant proportion of low ratings.
However, none of the centers was rated as completely unhelpful.
Again, the data here do not reflect reasons for the ratings. Feor
instance, the fact that data were sought and not obtained would affect
a user’'s rating of helpfulness. Further, the compositicn of the users
affects this rating. BPO users were mostly oil firms, often small, using

Table 4.7

DATA TYPE WANTED BUT NOT OBETAINED

Data Type METC PETC BPO ORNL Tetal
Bikliographic 2 1 1 2 6
Proprietary 1 2 1 0 4
Technical/chemical 2 1 2 0 5
Resource deseription 0 0 3 0 3
Other 1 2 1 4 8
Total 8 6 B 4 26
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Table 4.8

HOW HELPFUL WAS THE DATABASE?

METC PETC BPO ORNL Total
Level n=8 =7 (n=9 (=8 (n=32

Very helpful 2 1] 4 1] 7
Helpful 2 3 2 2 9
Moderate 0 1 2 2 5
Somewhat 2 0 [ 1 3
Useless 1 3 1 3 8

the COA to supplement in-house assays. The existence of a supple-
ment to in-house data, outside the competition, makes the COA helpful
to a specific user group. Similarly, METC users were internal, and
since the system was designed to support internal use, METC received
a high rating,

The results of a similar question are shown in Table 4.9. In this
case, users were asked if their specific needs were met by use of the
database. The frequency distribution here differs markedly from that
in Table 4.8. PETC is rated here as meeting needs best, while it was
previously rated as being the most unhelpful. The discrepancy may be
attributed to expectations regarding the content of the databasge,
PETC (especially the Coal Characteristics part) is perhaps better
known than the others as a result of several annual industry advisory
meetings conducted by the operators of CLIMS. A similar pattern
occurs for ORNL.

At the end of the survey, users were asked to rate the overall useful-
ness of the system used. Table 4.10 provides these results. This distri-
bution locks very similar to that of the helpfulness rating (Table 4.8).

Table 4.9

NEEDS MET BY INFORMATION

METC PETC BPO ORNL  Total
Level m=10) n=9 m=10) (=9 (n=38)

Very good 3 3 2 2 10
Good 1 4 3 3 11
Adequate 4 1 b 1 11
Poor 0 0 0 2 2
Very poor 2 1 0 1 4
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BPO is rated highest overall, with the other three approximately equal.
Again, none of the systems was rated as completely useless. BPO’s
high rating again may be a result of the use of the COA database—
apparently very useful te small oil producers and refiners that do not
have large datasets of assays in-house. It should be noted that many of
the ORNL and PETC users did not respond to this question.

The result of these various ratings of “usefulness” ig fairly con-
sistent. The QGSCL databases are fairly useful to the particular group
of users in the survey. As these users are dominated by federal (DOE)
and internal center staff, it is not surprising that the systems are con-
sidered fairly useful. Other factors that are important to determining
usefulness are purpose of use and the type of data scught. Hase of
access, being the most important procedural desired database charac-
teristic is algo important.

One last way to assess usefulness is to ask if users would use the
system again. Table 4.11 indicates that none of the one-time users are
planning future use, while most of the multitime users are planning
future use.? This result is consistent with the distinction between one-
time and multitime users: for the most part, one-time users have
already encountered a serious problem with the system or are not
currently working in an applicable area, while multitime users have at
least been partially satisfied and are still working in an area applicable
to one or more of the centers.

Table 4.10

OVERALL USEFULNESS

METC PETC BPO ORNL  Total

Level m=8 n=5 =8 (m=4) {n=25
Very useful 0 0 2 1 3
Usetul 3 2 4 1 10
Inconsequential 2 1 2 0 5
Relatively useless 1 1 0 2 4
Useless 2 1 0 0 3

ZAs in the case of Table 4.2, the numbers for BPQ in Table 4.11 do not add up
becanse of differences in the number of observations for each variable.
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Table 4.11

USERS PLANNING TO USE DATABASE AGAIN

One-Time Users Multitime Users
Users Planning Users Planning
Center 1lsers Future Use Users Future Use
METC 4 0 8 ]
PETC 5 0 5 3
BPO 2 0 6 =3
ORNL 0 0 9 4
Total 1 0 26 21

ACCOUNTING FOR LOW USAGE

Though the OGSCL systems are in fact rated as fairly useful by the
survey participants, one striking result of the survey is the small
number of users encountered, and the low level of use these ugers made
of the systems. The previous section has documented the survey
results in terms of database use and usefulness. Now we will explore
gsome possible reasons for the generally low usage encountered. The
discussion in this section is not meant to be exclusive of other possible
explanations, nor is it meant to be definitive in the explanations given.
Rather, the four explanations for low use discussed here represent a
synthesis of the survey results {particularly qualitative comments of
the respondents), and the literature review. Note that the explanations
reflect the views of the small number of actual user participants. Qual-
itative comments of actual users are summarized in Appendix C.

Four possible explanations are discussed in this section: aversion,
limited demand, lack of awareness, and perceived deficiencies. The
data gathered in the survey cannot address the first two possibilities,
therefore, the focus is on the latter two explanations.

Aversion

One possible explanation for the low number of users encountered,
and the low level of usage, is some form of aversion to database use.

Though an aversion factor is beyond the scope of this study, the suz-
vey did generate some results that support this view, About 20 percent
of the total survey participants do not use external databases. Further,
some of these “nonusers” simply do not use any database, whether in-
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house or not. One of the respondents cited lack of confidence in data
quality ag the reason for not using databases. This is consistent with
the importance given to accuracy and validity of the data as a desired
database characteristic.

Limited Demand

As mentioned at the beginning of this report, the general interest in
alternative fossil fuel technology has declined since the formation of
the OGSCL databases. There are two important aspects to this decline
in interest. First, energy prices, particularly oil, have fallen considera-
bly since the late 1970s when many of the projects generating informa-
tion for the databases were started. This makes the cost of alternative
fossil fuel technologies higher than conventional energy generation
technologies, reducing economic feasibility. Second, as energy prices
have fallen, so have the R&D budgets of federal sponsoring agencies.
This is especially well-illustrated by the dissolution of the Synthetic
Fuels Corporation,

Many of the use and usefulness responses in the survey are affected
by this current limited demand. Some respondents who were working
extensively in applicable areas are no longer working in fossil fuel tech-
nology. Similarly, many of the respondents who are currently working
in applicable areas are at the last stages of studies begun when interest
was higher. The implication here is that if external energy and
economic conditions were different (e.g., similar to the “crisis” situa-
tions in the 1970s) demand for the OGSCL systems would be higher.
Though the qualitative comments of many respondents support this
view, this explanaiion for low usage cannot be addressed gquantitatively
with the data gathered in the survey. However, the survey did indicate
a relatively strong demand for the informaiion, even in the current cli-
mate of abundant oil at relatively low prices.

Lack of Awareness

A lack of awareness of the OGSCL systems iz another possible
explanation of low usage. Table 4.12 provides two indicators of this
lack of awareness. First, the proportion of potential users cut of the
total sample who had heard of the databases was fairly low. (Note that
the table double counts survey participants—a respondent could know
of more than one system.) METC and PETC were the most known by
the potential user group in the sample. The other measure of aware-
ness concerns the actual users. As in the case of potential users, actual
user awareness of the databases was algo fairly low. However, many of
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Table 4.12

AWARENESS OF DATABASES

Potential Actual

Participants Users Users Users
Center No. % No. % No. % No. %
METC 48 33 33 34 23 28 12 28
PETC 38 26 a6 Ay 23 28 11 286
BRPO 30 205 18 19 18 22 10 23

ORNL 205 1 10 18 23 10 23

Total 146 97 83 43

the users of one system knew of one or more other systems. It should
be noted that awareness of the databases’ existence (the gquestion
addressed here) is not equivalent to substantive knowledge of the sys-
tems. Many of the respondents, both actual and potential users, did
not know anything at all in terms of content or access—they knew only
that a database existed at the center.

The lack of awareness illustrated in Table 4.12 can be said to result
from 2 lack of a concerted dissemination effort on the part of the
centers. This is not unexpected given the previous discussion of con-
flicting goals and objectives between OGSCL and the individual
centers, and the fact that there has been no coordinated or focused dis-
semination effort. However, some of the survey respondents were
aware of the databases. It is interesting to ask how they found out
about the systems. Most of the respondents (83 percent) found out
about the system through direct contacts with the center, either with
center personnel or through mailed announcements. Very few of the
survey participants found out about the systems through actual users.
This means of awareness is reasonable considering the composition of
the sample—mostly DOE and center contractors. The implication is
that dissemination makes a big difference in usage. The current dis-
semination technique, news announcements circulated mostly inter-
nally or at DOE headquarters and field offices, is not an effective’
means of notifying the larger potential user community of the data-
bases’ availability,
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Perceived Deficiencies in the Systems

Anocther explanation for the low level of usage in the survey sample
is perceived deficiencies in the systems. The deficiencies are termed
“perceived” because no effort was made to validate the perceptions of
the survey group through discussion with center personnel. Table 4.13
presents the factor rankings of the actual users and indicates whether
the factor was a problem at a particular center. Whether a factor was
a problem or not was determined by the gualitative comments of the

users ohtained during the interview. Examples of these comments are
given in Appendix C. Accuracy and validity was viewed as a problem
at PETC and ORNL, while documentation was perceived as a problem
at all centers except METC. Uniqueness and dollar cost, the lowest
rated factors, were not perceived as problems at any center. ORNL
was the only center with on-line access capability from remote loca-
tions and was the only center that did not have a perceived manipula-
tion problem. It should be noted that the perception of a problem does
not mean that the problem in fact exists at the center. Some of the

Table 4,13

VIEWS EXPRESSED BY ACTUAL USERS

Percentage Viewed as a Problem
Viewing as
Characteristic Important° METC PETC BPQ ORNL

Substantive Factors

Accuracy/validity 20 X8 ). 4
Documentation 33 X X X
Completeness 43 xb X X X
Consistency 17 xX¢
Content 30 X
Uniqueness 13

Procedural Facetors
Access 47 Xd X8 xf )
Manipulation 27 — X X
Dollar cost 10

BPerception of no quality control.
l:'Majcar plants DB.
“Units and format.
Not very cooperative or responsive.
“Whole system on-line.
fExcept COA.
ESystem crash, knocked-off, fail to get a port.
‘From Table 3.1.
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perceptions could have resulted from user error or unjustified expecta-
tions. For instance, the view that METC and BPO have completeness
problems might be due to the user not being able to find data; in the
case of BPQ, it was because the Reservoir database did not have a
deseription of a particular deposit of crude oil. This table will be used
throughout the rest of this chapter as a supplement to the results
presented relating to perceived deficiencies.

One problem with using any database is search failures. A high
rumber of search failures, for whatever reason, is a disincentive to
further use. Table 4,14 shows the number of search failures encoun-
tered by the users in the sample by center. ORNL users encountered
the most gearch failures (failure to obtain the information sought)
perhaps because most ORNL/FETEP users accessed the system on-
line from remote locations. METC and BPO had fewer search failures
because access was for the most part through center personnel {in the
case of METC) or because the COA database (in the case of BP0} is
well-known and fairly easy to use. A factor very important to the suc-
cess of a search is the search strategy.® Successful strategies are often
developed by personnel familiar with a particular system (e.g., internal
staff). The lack of a comprehensive on-line help program in scme
cases also contributes to search failure.

Table 4.15 presents the kind of access problems encountered by
users—another possible disincentive to use. As shown in Table 4.13,
all four centers were perceived as having a problem in this area.
Access problems often correlate well with search failures. For instance,
the ORNL problems mostly concern difficulty to log on or “system
cragh” (the respondents actually mean losing control of the terminal),
both reflecting the on-line capability of FETEP. METC and BPO
again have the least number of access problems, and the problems
encountered at these centers also reflect the access mode. PETC’s

Table 4.14

SEARCH FAILURES

Number METC PETC BPCG ORNL Total

1 ] 3 4 2 14
1-5 3 3 2 3 11
6+ 3 1 1 4 12
Total 11 10 7 9 37

3Brooks, “Automated Technical Information System.”
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Table 4.15

ACCESS PROBLEMS

Problem METC PETC BPO ORNL Total
None a 3 5 W] 13
System crash 3 2 2 2 9
Difficult to log on 0 2 0 5 7
Response too long 0 \] 2 1] 2
Poor cooperation 2 2 0 1 5
Other ) 1 0 0 1
Total 10 10 9 8 B

access problems are more varied than those at the other centers. As in
the case of search failures, such system craghes and log-on difficulties
may result from uger error rather than an actual deficiency in the data-
base system. The data to test user error as a factor do not exist.
Search failures and access prohlems are procedural issues. Substan-
tive issues can be at least as important.* One substantive issue is the
level of detail in which the data are available. A high level of detail is
represented by a table of numbers, whereas a low level of detail is a
summary or abstract of a report. Actual users were asked to rate the
level of detail encountered at each center in terms of the purpose of
use, Table 4.16 provides the results. For the most part, the level of
detail encountered by users at each center was adequate to the users’
needs. METC and ORNL are minor exceptions to this for reasons that
are not clear. It must be remembered, however, that the adequacy of
data detail is in part a function of the purpose of use. Further, many

Table 4.16

LEVEL OF DETAIL

METC PETC BPO ORNL Total
Level n=10 (n=10) (m=100 {(n= 10} (n =40

Too high 4 2 0 3 9
Adequate 6 8 A [} 28
Too low 0 0 2 1 3

8ee Chapter 2, Table 3.1
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of the users would rather encounter too much detail than too liftle, as
leng as the data could be manipulated to the form desired. Data detail
. is a subset of the completeness factor of Table 4.13, ranked fairly high
in importance.

Table 4.17 shows the results of user ratings on the seriousness of
data gaps. This factor is also a subset of the completeness factor of
Tahle 4.13. For this sample of users, all four centers are perceived to
have a problem with varying degrees of severity. The ratings here may
reflect the fact that the systems are still in developmental stages,
therefore all the data that are eventually to be entered are not yet
available. As shown in Table 4.13 previously, METC and BPO are
particularly viewed as having a problem. METC’s problem concerns
the Major Plants Database, while BPO’s problem concerns the Reser-
voir Database.

The adequacy of documentation for the data is considered to be only
moderately important. However, with the exception of METC, all
centers are perceived as having a problem (see also Tahle 4.13). BPO
received the best ratings in this category, while METC, PETC, and
OBRNL are about equal. Table 4.18 shows the distribution of ratings
for this factor. In general, the documentation associated with the data-
bases is perceived as good. It iz not clear why the results shown in
Table 4.18 conflict with those shown earlier in Table 4.13. One expla-
nation, however, might be the difference between some objective
desired capability (reflected in Table 4.13), and a level of documenta-
tion that satisfles needs {(Table 4.18).

Manageahility refers to the ease of data manipulation. From the
data in Table 4.13, only 27 percent of the actual users think this an
important database characteristic. This fits well with the results
shown in Table 4.19. Most users perceived the systems as being easy

Table 4.17

SERIOQUSNESS OF DATA GAPS

METC PETC BPO ORNL Total
Level m=100 {(n=7) (n=8) (n=10) {n=235)

No gaps 1 1 0 0 2
Not serious 2 0 2 0 4
Somewhat 2 1 1 2 6
Moderate 0 2 2 32 6
Serious 2 1 3 3 g
Critical 3 2 0 3 -3
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Table 4.18

ADEQUACY OF DOCUMENTATION

METC PETC BPO ORNL Total
Level (n=11) (n=9 (n=9 (n=T7) (n=238)

Very good 0 1 3 0 4
Good ] 5 4 3 18
Adequate 4 0 2 2 8
Poor 1] 2 0 2 4
Very poor 1 1 0 0 2

to use, though it should be remembered that only BPO’s COA database
and ORNL's FETEP are accessible on-line from remote locations.
Table 4.19 shows that there is not much difference across centers with
respect to the manageability factor. As in the case of search failures
and access problems, manageability problems, in part, may be a func-
tion of user error rather than a deficiency in the system.

The cooperation received by users—the human interface—is a parti-
cularly important procedural factor since the databases are not yet
complete in terms of structure and content. The ratings on this factor,
as Table 4.20 shows, were predominantly good. There were a few prob-
lems in this area at BPO and ORNL. It is interesting that METC,
generally considered as the most independent of the centers, did not
receive a bad rating for this factor. Of course, many METC users were
internal staff.

Table 4.21 shows the user ratings of an interesting factor—the noise
in the data. Noise refers to the amount of irrelevant information

accompanying the desired data. This factor is related to the level of
detail, as shown by the METC rating. The single ORNL user who

Table 4.19
MANAGEABILITY
METC PETC BP0 ORNL Total
Level (n=6) (n=9 (=6 (n=2 (n=30
Very easy 1 )] 1 2 4
Easy 3 4 5 3 15
Adequate 1 2 0 2 4]
Drifficult. 1 2 0 2 5}
Very difficult 0 0 0 0 0
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Table 4,20

HUMAN INTERFACE

METC PETC BPO ORNL Total
Level mn=10) (n=10) {(n=6} (m="1T (n=233)

Very good 4 5 4 2 15

Good 5 4 1 3 13

Fair 0 0 0 o} 0

Poor 1 1 0 1 3

Very poor 0 a 1 1 2
Table 4.21

NOISE IN THE DATA

METC PETC BP0 ORNL Total
Level in=T7 (n=8 (n=8 {(n=6 (n=28)

Very high 3 1 1 1 8
High 1 1 1 2 3
Moderate 1 2 1 o] 4
Low 1 3 2 3 2
Very low 1 1 3 0 5
None 0 0 0 0 0

rated the noise as very high is an interesting case. He is a multitime
user external to DOE and the centers. Though he said that something
like 90 percent of the information he received from his searches was
irrelevant (noise), he did not mind as long as the other 10 percent was
what he was after. This indicates that data noise (in the sense of
irrelevant information, noi statistical noise) is not a particularly impor-
tant factor.®

Summary of Perceived Deficiencies

Because the factors listed in Table 4.13 and Tables 4.14 through
4.21 are not actually the same in all cases, it is difficult to clarify the
real issues and identify real substantive and procedural deficiencies in
the OGSCL databases., However, as the data presented in this section
indicate, there are differences among the centers,

bBrooks, “Automated Technical Information System.”



METC’s problems concern substantive issues for the most part.
This includes data detail, data gaps, documentation, noise, and data
consistency. Of these, documentation is the more important. The lack
of poor ratings on search failures and access problems may reflect the
composition of users-—internal staff.

PETC is perceived 1o have problems in the areas of data gaps, docu-
mentation, and accuracy and validity. Again, these are all substantive
factors. Accuracy and validity is the most important of these perceived
problems,

BPO’s perceived problems are similar to PET(’s. Data gaps and
documentation are included here, as well as human interface. Most of
BPO’s users used the COA where human interface is not a factor. The
fact that this is perceived as a problem suggests that human interac-
tion {e.g., help forming a search strategy) is important to usefulness.

OBRNL appears to have more problems than the other systems.
However, this might be a function of the user group—9 of 10 were
DOE personnel and thus are more likely to be critical. In addition, the
on-line availability of FETEP is reflected here, with search failures and
access problems being at least in part attributable to user error.



V. CONCLUSIONS

Previous sections have presented the results of the survey in ferms
of desired database characteristies and use of the four OGSCL database
gystems. This section assimilates the previous discussions and suggests
possible actions and alternatives to increase use of the database sys-
tems. Based on the explanations for low usage, the first section sug-
gests some possible remedial actions. After a brief summary of the
more important survey results, the section concludes by outlining
several alternatives available to OGSCL to increase use of the data-
bases.

POTENTIAL REMEDIAL ACTIONS

The previous section identified four sets of possible reasons for the
low usage of the OGSCL systems. This section will identify several
alternatives for increasing the usage and improving the usefulness of
the databases. The goal of this section is to identify directions for
further study. It should be remembered at this point that this analysis
has agsumed a public availability geal throughout.

Aversion and Demand

As stated previously, there is probably wvery little that
DOE/FE/OGSCL or the centers can do to affect either an aversion to
databases (external or in-house) or limited demand for alternative fos-
sil fuel data. Aversions to database use are not something that DOE
policy can affect; however, the demand for the systems can change sud-
denly. At a recent meeting of the American Institute for Chemical
Engineers, several high-ranking executives stated that interest in syn-
thetic fuel development, particularly coal conversion, was increasing as
the price of oil increased.! In addition, a recent interagency study led
by DOE cited the growing national security implications of continued
and increasing reliance on imported oil.2 These two factors, external to
OGSCL policy action, may increase the interest in the OGSCL fossil
energy information systems.

Tep Oil Firm Executive Sees Future in Synfuels,” Los Angeles Times, March 31,
1987, Part IV, p. 2.

20il Import Reliance Called Security Threat,” Washington Times, March 18, 1087,
p. 5
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Correcting Perceived Deficiencies

Correcting the deficiencies perceived by the users in the survey is a
possible way to increase use and usefulness, and it is certainly within
the policy jurisdiction and abilities of DOE and the centers. Each
center will be discussed briefly below, based on the information
presented in Sections 3 and 4 and Appendix C.

METC. Tt is perceived by the users that METC has problems in the
areas of access, documentation, completeness, and consistency. Access
is the most important factor to the group of users in this survey. In
the case of METC, access refers to obtaining an on-line from remote
locations capability, as well as increased responsiveness by center per-
gonnel to external data requests. The use of METC would be increased
if the system were made available and responses to requests were more
timely.

METC tended to have a high number of perceived data gaps, either
because of the status of the system (still in development), actual mis-
sing data, or user error. METC also tended to have a large amount of
noise in the data. Ease of use could also be improved by on-line user
guides and help functions. In addition, METC personnel could help
develop search strategies, an option that would reduce perceived data
gaps, search failures, and noise.

PETC. Users in the survey perceived that PETC had problems in
the areas of accuracy and validity, documentation, access, and ease of
manipulation. Accuracy and validity was rated the most important
desired database characteristic. PETC can correct this perceived prob-
lem by initiating a more visible data quality check system, with criteria
in addition to reasonableness. Access, as in the case of METC, can be
corrected by a capability for on-line remote access. Ease of use can be
corrected in a number of ways. Perhaps the most straightforward, in
addition to on-line help and user guides, is to have a consistent user
guide. For instance, the initial user guide received by RAND staff at
the first meeting at PETC was substantially out of date by the second
meeting six months later. The entire first set of menus had heen
changed.

PETC was associated with a large number of search failures, as well
as access problems. Though user error is perhaps an important com-
ponent. of this problem, PETC can take steps to improve search capa-
bility and reduce user error. Up-to-date user guides are one possibility.

BPO. The perceived problems at BPO are very similar to METC.
Users in the survey viewed documentation, completeness, access, and
manipulation as desired characteristics that were not completely satis-
fied at BPQO. Access, however, excludes the COA database as this is
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available on-line from remote locations. Rather, access and manipula-
tion refer to problems encountered in making requeste of the other
databases at BPO. The documentation problem refers to a perception
of uneven treatment of various data in TORIS, Completeness is a
reference to both the Reservoir and COA. The former was missing
what were perceived as critical reservoirs in a specific state; the latter
was missing several key assays.

Access and completeness are the more important problems to the
users in the survey. This implies that any improvement efforts should
be directed at these items. Putting the whole TORIS system on-line
and making it available externally, as well as providing additional
human support are possible correction measures for access. The com-
pleteness issue can be addressed by adding data as the system reaches
maturity.

Some of the users rated BPO's level of data detail as too low. Incor-
porating some form of manipulative tool to aggregate data would
address this issue. BPO rated guite well in the areas of human inter-
face, manageability (of COA), and search failures.

ORNL. In general, ORNL’s problems seem to be greater in number
but perhaps less in severity than the other systems. Only documenta-
tion and access are identified as particularly important problems by the
users. More information on the data (gources, authors, address, phone
number, etc.) would address this issue. Access refers to the large
number of system crashes, difficulties logging on, or getting knocked
off the system. Some of these problems could be due to user error,
though this kind of response was s¢ common that it should not be
discounted {see Appendix C). ORNL maintains several other large
databases, all available on-line, and is not known to have chronic
access problems.

Search failures were also mentioned as a problem hy some of the
users, but not as important as access. However, this could again be
due to user error rather than a problem with FETEP.

Both access and search problems can be improved by including an
easy to use on-line help program, which would teach the new user how
to manipulate the system, as well as help to refine search strategies to
maximize the probability of success.?

3Jee Brooks, “Automated Technical [nformation System.”
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Increase Awareness

Perhaps the most important observation from this research is that
the OGSCL databases are not well-known. When respondents were
aware of the systems at all, they had relatively little information on
contents, access procedures, costs, or the kinds of operations possible
with the systems. Correcting perceived deficiencies in desired database
characteristics will not increase usage (though it would increase useful-
ness) unless the community of potential users has enough information
about the system to know that it might be helpful. However, it should
be noted that dissemination by itself is not likely to increase usage. As
a previous RAND study noted: “Passive access to voluminous stores of
textural and numeric data does little to promote timely, selective
retrieval and application of high-quality R&D results.”*

As discussed previously, most of the survey participants found out
about the databases directly, either from conversations with center per-
sonnel or through a mailing list each center keeps. This news
announcement put out by the centers can be a low cost vehicle to
increased awareness of the systems. Dissemination is the area where
increased investment in the systems will likely have a higher pay-off in
terms of usage. Further, DOE’s Office of Scientific and Technical
Information, a dissemination office, may be of help In increasing
awareness and making some of the information available.

SUMMARY

The one survey result that stands out is the low number of users
found. Though a real attempt was made to contact as many users as
possible, only 34 were actually found. This led to a conclusion that use
of the systems was generally low. In addition, because the sample was
designed to capture actual users, the relative percentage of the total (24
percent} undoubtedly overstates the percentage of actual users in the
“universe” of potential users.

Anocther important result was the low level of awareness of the
potential user community. Though it appears that a large percentage
of the sample was aware of the existence of the databases, very few
knew anything about the status of the systems, the contents, its uses,
or access procedures. This factor no doubt contributes to the generally
low public use of the systems. It also implies, however, that dissemina-
tion of information about the systems would have a high pay-off in
terms of increasing public use.

4T. S. Bikson et al., Svientific and Technical Information Transfer: Issues and Options,
The RAND Corporation, N-2131-NSF, March 1984.
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Because of the small number of actual users in the sample, the per-
ceived deficiency results are less informative and important than the
low usage and awareness results. In general, the survey respondents
felt that aceuracy of the daia, documentation, and access to the system
were the most important characteristics of a useful database. The
results from the user surveys indicate that at least one of these prob-
lems is perceived to be an issue for at least part of the system at each
center.

It is important to acknowledge the success of some of these systems.
When the user interface problems are not overwhelming, many ORNL
users were quite pleased with the system. Apparently the information
contained in the system is not easily available elsewhere.

BP(O's Crude Oil Analysis base should also be rated as a success.
This system has been in existence longer than the other systems, and
consequently there is a greater level of knowledge in the user and
potential user community. It appears to be of great value to small oil
firms, both producers and refiners, who do not maintain or have access
to the very large assays data maintained by the large oil companies.

PET(’s Coal Characteristics database is in many respects similar to
COA. It has been in existence longer than CLIMS and was developed
at Pennsylvania State University under contract to PETC. lts availa-
bility on-line at PETC, and the ability of CLIMS to use the data for
correlations and other operations, makes the Coal Characteristics por-
tion of CLIMS valuable to users.

However, the most important result was the discovery of the large
difference in system objectives between OGSCL and the individual
centers. If OGSCL has a goal of public use for the systems, this goal is
not shared by the centers. Although each of the centers acknowledges
that public use is a possible objective for the systems, this is not a
priority at any of the centera.

The apparent conflict in goals between the centers and OGSCL
leads to an important issue. It was observed by RAND and many of
the survey participants {particularly DOE personnel) that the centers
tend to behave in a proprietary manner with respect to the information
they are collecting. It appears that the centers have no incentive to
make the databases known and available to the public.

The centers themselves provided one possible reason for this.
Center personnel repeatedly stated their belief that if they could adver-
tise their systems to increase public use, they would be inundated with
requests that they would not be able to handle. Because these systems
are not completely on-line and remotely accessible, and since the
centers cannot currently charge an access fee, the costs of responding
to these requests would be more than current budgets allow. Assuming
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this is correct, then it makes sense from the centers’ perspective not to
disseminate. The policy issue suggested by this is how much is DOE
willing to spend to get the data out to the public.

The issue of goals is perhaps the most important. It seems fairly
obvicus that each center has its own objectives for the databases they
house, while OGSCL’s ohjectives may be quite different. Until this
basic conflict is addressed, no amount of effort or funding will correct
the fundamental problems of low usage and awareness. Dissemination
is the key to increasing use.

POLICY OPTICNS

Based on the perception that funding for dissemination and public
use is the key to increasing public use of the databases, there are three
options available to OGSCL:

s make current funding contingent on some specified level of
public use;

¢ add funding specifically earmarked for dissemination and public
use; and

» allow the centers to charge a user fee.

If we assume that current funding for the centers’ database activities
is adequate to support dissemination and public use, then a policy
could be adopted that makes continued OGSCL support contingent on
public use. This option directly addresses the problem of conflicting
goals between OGSCL and the centers. In effect, it aligns the goals by
fiat. There are two important issues here. First, it assumes that the
only limitation to public use iz the conflict in system objectives
between OGSCL and the centers—current funding is assumed ade-
quate. Second, implementation of this policy would entail monitoring
the efforts of the centers to make the databases publicly available and
measuring the effectiveness of these efforts. This option differs from
the others in that no additional funds for dissemination and public use
activities are available.

Adding funding specifically earmarked for dissemination and public
use activities is another option for OGSCL. This option assumes that
current funding levels are inadequate to support these kinds of activi-
ties, regardless of whether OGSCL and the centers agree or disagree on
public use goals, There is some reason to believe that current funding
levels are in fact inadequate to support dissemination and public use
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goals.” However, this option would also entail monitoring of center
activities to ensure that the additional funding is being spent appropri-
ately. Further, monitoring the effectiveness of the efforts would again
become necessary. The amount of additional OGSCL support would
become contingent on the effectiveness of the dissemination and public
use activities.

The last policy option for OGSCL would be to make it possible for
the centers to charge a user fee, in addition to current funding levels.
This option again assumes that current funding is inadequate tc sup-
port dissemination and public use activities. It has the advantage that
it does not increase the funding burden of OGSCL during a period of
tight budgets. An additional advantage is that it allows the centers to
gain something (fees) for making the databases available to the public.
One inference from this analysis was that charging a nominal user fee
may not have a particularly adverse effect on use of the systems,
assuming a level of quality consistent with existing commercial data-
bases. Given this, the centers could estahlish user fees on a “cost plus”
basis. Some portion of the fees could then be recycled into dissemina-
tion and public use activities, including improving the usahility of the
systems. Another advantage of this option is that it minimizes the
necessity of monitoring the centers’ database activities.

A detailed comparison of these policy options is beyond the scope of
the present study. However, a cursory comparison, based on the above
discussion, indicates that allowing the centers to charge a nominal user
fee on a cost plus basis is perhaps the better of the three options. The
user fee option addresses hoth the conflicting goals and disincentive
issues and provides the centers with the flexibility necessary to
increase public use. This alternative has advantages for both OGSCL
and the centers. The detalled comparison of policy options must and
should be conducted in order to resolve the dilemmas raised in this
Report.

DOR, OGSCL, Peer Revieuw.



Appendix A

DATABASE DESCRIPTIONS

The main objective of the databases studied in this research is to
preserve the significant amount of data that has been generated in past
studies of advanced fossil energy technologies and related issues. The
spectrum of data included in these databases is wide; it is perhaps the
single largest repository of data generated under past OGSCL and
related program contracts. Given the continued and long-term interest
in oil, gas, shale, and coal liquids, they represent an important national
information resource in these research areas.

The kind of information contained in each of these databases varies
and will be described below. Each center, when visited during the
course of this study, was in the process of modernizing and changing
their systems. Thus, descriptions of the databases are restricted only
to information contained within each system with some discussion on
database subsystems.

METC DATABASE SYSTEM

Located in Morgantown, West Virginia, the current Morgantown
Energy Technology Center (METC) Database System can trace its
beginnings to the Gasification Technology Data Base project, which
began in 1982." Primarily to serve as a reference for the state of the art
in gasification technology, process information, and source of documen-
tation, the aim of the METC Database System is to preserve data and
those analytic and modeling capabilities developed to study these data
in a system that allows effective and flexible retrievability, all at a
moderate cost.2 The explicit intended users are METC and DOE/FE
personnel. External use has been considered as a secondary goal.?

During this research, changes were planned for the METC database
system; these changes were just entering the implementation stage.
The current METC database system, funded only partially by OGSCL,
grew from three original subsystems that contained information

IMETC Funding Document dated 7/11/84.
DOQE, OGSCL Peer Review.
*Internal DOE correspondence dated April 16, 1986.
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pertaining to physical plants, generated data, and descriptions of
relevant math models. They now are complemented with resource base
information, environmental data, and records management informa-
tion. While the original database contained only data on coal gasifica-
tion, the expanded database will include data on oil shale, tar sands,
heat engines, fuel cells, waste fluid hed combustion, and unconven-
tional gas recovery.*

The original major plants database {MPDB) preserved information
in areas important to the design, construction, and/or operation of
commercial energy process plants. Descriptions and characterizations
of commercial plants, rationale for design and project decisions, various
cost and economic data could be found for many of the projects
directed by the Morgantown center.

Data generated during tests or trials for these projects were orga-
nized in the test data database (TDDB) along with information that
support the raw data values. For instance, data were accompanied with
detailed information on facility descriptions, project history {some cost
estimations, contractor information, etc.), references and correlations.
Also preserved were descriptions of the apparatus configurations, sam-
pling and analysis procedures, and algorithms that were generated dur-
ing the original study.

On-site computer models and datasets are referenced in the
mathematical modeling database (MMDB). These models were
developed to simulate projects and are accompanied with information
that defines each model's application. For instance, descriptions of the
model, some documentation of modifications made, and comments by
users have been preserved. In the past, to use a particular model, users
requested that an archived model be uploaded to the operating com-
puter.

Newer subsystems have been added; these databases include
resource extraction, fuel combustion and emissions, and record
management. Descriptions and data pertaining to the resource bases of
interest to METC are contained in the resource extraction database
(REDB). These resources include western coals, oil shale, tar sands,
coal bed methane, and deep source gas, amoeng others. Emissions data
from coal burning unitg or plants are found in the fuel combustion and
emissions database (FCEDB)}. This informatien includes the use of the
fuel in question, emission inventory, acid deposition, and related emis-
sion factors. And finally, the records management database (RMDB)
assumes the role of an electronic card catalog; it contains references to
documents and to other databases.

‘Internal DOE correspondence dated April 29, 1986.
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The METC System is available on-line to METC personnel, and
external users can gain access only by written or verbal requests.
Feasihility study overview reports and standard reports associated with
the MPDB are available. Extensive efforts have been made to stan-
dardize METC contractor project reporting so that future research can
be more easily preserved by the system. The current intended benefi-
ciaries of the METC database system appear to be METC and
DOE/TE personnel. There has been no concerted effort to advertise
its capabilities to external users, though a target date of 1995 has been
chosen for external use, in anticipation of future needs.

COAL LIQUEFACTION INFORMATION
MANAGEMENT SYSTEM

In Pittsburgh, Pennsylvania, the National Coal Technology Data
Center at the Pittsburgh Energy Technology Center (PETC) is respon-
sible for maintaining the Coal Liquefaction Information Management
System (CLIMS). CLIMS grew out of the earlier Ligquefaction Tech-
nology Data Base (LTDB) effort to collect technical information relat-
ing to coal liquefaction.® CLIMS's primary goal is to archive the data
generated by federal R&D research in coal liquefaction—its secondary
goal is to make this information available to the public in order to
facilitate possible technology transfer® Thus, the coal liquefaction
datahase is to act as a technical support for the identification of
DOE/FE research and development needs and for private sector use.”

The PETC database must marshal considerably more data than
other OGSCL databases described in this research. Although all of
the data received by the PETC center are immediately catalogued into
the system, not all of the data are amenable to electronic database
entry; attempts have heen made to create an electronic inventory of
available information so that data can be easily retrieved in hard copy
form. Thus, the volume of data the coal liquefaction database must
organize contributes to making this system a cross between a hard-
copy library and an electronic database.

The PETC information system is organized on its highest level
according to categories of advanced conversion technology, environ-
mental protection and enhancement, premium fuel, resources, funding,
and support. Flow diagrams and mapping are used wherever possible

5Pukenie, (- W., and W. C. Peters, The Nationai Coal Liguefaction Techrology Data
Buose System, PETC/DOE, n.d.

SInternal DOE correspondence dated May 1, 1986.
TPETC Funding Document dated 7/11/84.
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as a means of condensing information and augmenting communication.
There is interest by the center in offering the user the capability of
accessing other databases, such as those described in this Report, along
with the CLIMS system. However, to achieve this goal, agreements
with other systems must be formalized and technical capability will
need to be established between systems. The intended goal is to pro-
vide the user with access to as many coal liquefaction information
sources as possible from one location.

Three major technologies make up the bulk of the database: H-
Coel, SRC-I, SRC-II, and their associated environmental data. Other
coal liquefaction processes included in CLIMS are Exxon Donor Soi-
vent, Indirect Liquefaction, and Char Oil Energy Development
(COED). There are plans to include integrated two-stage liguefaction,
the Cresap, and the Bergius processes as well.

CLIMS includes process technology, coal characterization, and
environmental aspects of liquefaction techmologies. Data on liquefac-
tion catalysts, plant equipment design, cost, construction, properties of
construction materials, operation and performance are available for the
various levels of technology deveiopment (bench scale, pilot, demon-
stration, commercial scales). Engineering development and technology
assessment studies are also included. The Critical Coal Parameters
database aliows CLIMS to include detailed information on the charac-
teristics of coals used for liquefaction. Nonproprietary plant design
material is also available.

Current capabilities claimed would allow the user to compare direct
liquefaction technologies, manipulate raw coal data, obtain feedstock
data (how much and source), correlate any two variables in terms of
functional relationships, match coals with technologies, and track emis-
sions and deposition from specific coal uses.

The intended future user community consists of federal and state
governments for policy-related uses, universities for basic research,
A/E firms for process and plant design, and potential proeducers of
liquefied coal fuel for investment decisions.? Economic and impact
analyses are also possible uses for all groups in the user community.

CLIMS is still under development, though activities have been de-
emphasized in FY85 and FY86 reflecting budget changes.?

Currently the PETC system can be accessed by the general public by
written or verbal requests, on-site visits, or if properly equipped, on-
line access (real-time demonstrations have been given at DOE head-
quarters facilities). Form of output varies with the data desired. There

®DOE, OGSCL Peer Review.
®Internal DOE correspondence dated May 1, 1986.
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has been no concerted effort to advertise CLIMS capabilities, though
PETC has made an effort to include potential user input throughout
development by holding several public user meetings. There are no
plans to make the system available on-line from remote locations.

TERTIARY OIL RECOVERY INFORMATION SYSTEM

Located in Bartlesville, Oklahoma, at the Bartlesville Project
Office—a center that helps direct DOE petroleum research—is the
petroleum database that includes three subdatabases: Enhanced Oil
Recovery (EOR)} Project, Crude Qil Analysis (COA), and Reservoir.
Together with a formal model of BPO internal research and develop-
ment requirements and DOE policy direction inputs, these three data-
bases constitute the Tertiary Oil Recovery Information System
(TORIS).

TORIS is used to assist DOE with better understanding domestic
residual oil resources and the associated technologies for their produc-
tion. This understanding involves the ability to accurately predict
EOR performance for specific process designs in particular reservoirs.
Although TORIS was not originally designed for public use,'” its
availability to the public is acknowledged as a future possibility.!' It
was designed to be used primarily by in-house users. Only one data-
base, the Crude Qil Assay database, can currently be remotely accessed.

TORIS includes a variety of models, including target, R&D, policy
objectives, and process. The system is to be used for analytic purposes,
in addition to data storage, thus raw numeric data are not the major
output, although they are available. TORIS was constructed to help
policymakers in coordinating industry R&D efforts. To that end, R&D
ohjectives are defined, results of those activities that achieve the objec-
tive are taken and evaluated using discrepancy analysis and then given
priority as new objectives.

The Reservoir database contains information on certain characteris-
tics of the reservoir, such as its location, physical and chemical proper-
ties, and size. Projects for a large number of specific oil reservoirs in
the United States are described. Information from existing reservoir
databases has been consolidated for this database. The system is used
for estimating effects and impacts of R&D on EOR, it preserves infor-
maticn on EOR potential studies, target oil distributions, aids in spe-
cial studies on technology advances, taxes, and incentives, and helps in
determining EOR. process applicability.

Wpnternal DOE correspondence dated April 28, 19886,
UDOE, 0GSCL Peer Review.
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The EOR Project database contains detailed information on specific
projects from the DOE incentive program, contractor files, and DOE
cost-share programs, as well as public data sources. This database was
created to be used for technology assessments, comparative analyses,
marketing studies, and general monitoring of EOR activity.

The purpose of the Crude Oil Analysis database is to develop a file
of erude oil assays for detailed analysis and technology transfer. The
database currently contains about 7000 domestic crude oil assays and
2000 foreign assays. Some detailed information on crude oil refining
characteristics is included. The data consistency from year to year is
reportedly uneven as is the updated information. Initial design began
in 1980 and by 1982 initial data loading was complete.'? The Crude Oil
Assay database has been available for several years. Dissemination
activities are limited, with ocecasional announcements or progress
reports in newsletters.!?

Data sources for the BP0 databases include studies by the National
Petroleum Council and the Interstate Oil Compact Commission (both
are also users), DOE contractors, and published data. TORIS supplies
information to the Reservoir, EOR, and Crude Oil databases for output
in the form of detailed reports and summaries. TORIS can be accessed
on a limited basis by outside users via verbal and written requests.
The COA portion is accessible on-line from remate locations.

FOSSIL ENERGY TECHNOLOGY
ENVIRONMENTAL PROGRAM

The Fossil Energy Technology Environmental Program (FETEP),
located at Qak Ridge National Laboratory in Oak Ridge, Tennessee, is
designed to preserve environmental health and safety (EH&S) informa-
tion for synthetic fuels projects. In many ways, it constitutes a learn-
ing base for policymakers in these project areas and future plant
designers to identify the important environmental, health, and safety
issues and take them into account when planning for advanced fossil
fuel plants.

The database contains a number of major sectiong, including

s the environmental monitoring plans (EMPs) that were required
for Synthetic Fuels Corporation projects and DOE activities
the Great Plains Coal Gasification Project
EH&S lessons learned from prior projects and remaining needs
assessments

YLOE, OGSCL Peer Review.
BDOR, 0GSCE Peer Review.
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e a user's guide through the database
e a list of reference files that can be searched by the database
management system

In the future, it is hoped that the EH&S aspects of the PETC system
can be accessed from FETEP.

For a given project described in its system, the FETEP system tries
to provide as much EH&S related information as is available even at
preliminary stages of the project. This might include data on proposed
monitoring plans, frequency of samplings, substances being measured,
and analytical techniques employed for eventual data collection.

It is common to find only plans for data celleetion on a particular
project beczuse such numeric information can only occur once the
plant is up and operating; any problems that prevent this occurrence,
such as a shift in plant ownership that can disrupt or delay data collec-
tion, have prevented timely input into the system.

The design and histories of monitoring programs for various projects
are included in FETEP, as well as their iterations over time. Other
kinds of data include analyses of control technology efficiencies, state-
of-the-art monitoring technologies, health and safety research results,
characteristics of emissions and effluents, and the transport, fate, and
effects of effluents, emissions, and solid wastes.

Database information includes text, bibliographic references, numer-
ical, and tabular data. Tt is hoped that eventually the system will have
graphics capabilities to facilitate data interpretation. Although descrip-
tive data are available for a variety of projects, actual
environmental/emissions process data are available only for the Cool
Water Gastfication Project at this time. The Great Plains Project may
also be a source of data.

ORNL has the distinction of being the only OGSCL database
described in this study that encourages external use.* It can be
accessed remotely, however, because 1t is still in development, some of
its planned information is not yet available on-line.

Ypnternal DOE correspondence dated April 25, 1986,



Appendix B

SURVEY SAMPLE

This appendix represents a way to compare the survey sample with
the “universe” of potential users. The basic list is representative of
organizations who would have some interest in the information ccn-
tained in the OGSCL databases. Three categories of organizations are
indicated on the list below:

e A “4” indicates names of organizations on user lists supplied by
the centers.
s A “#” indicates survey participants, both actual and potential
users interviewed by the authors.
* An “* indicates the population from which the sample was
drawn.
You may notice that the organizations bear more than one of the sym-
hols indicated above. For example, an organization with a “+” and
“#” indicates a survey participant in an organization identified on the
user list supplied by the centers.

*

Amerada Hess Corporation
American Chemical Society
American Electric Power Company
American Energy Corporation

H# American Petrofina Inc.

F#* American Petroleum Institute

r* Amoco Corporation

ANG Coal Gasification Company
ARCO Petroleum Preducts Company
*+ ARINC Research Corporation

H+ Argonne National Laboratory
Arizona State Energy Office

* ARMCO

+ AEERL

H* Aerospace Corporation

* Air Products and Chemicals, Inc.
* Allied Corporation

* Allis-Chambers Corporation

* AMAX Inc.

=

*

*

*
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Ashland 0il

Barnest & Click

Bartlesville Project Office

Bechtel, Inc.

Bituminous Coal Research

Black, Sivalls and Bryson

Blount Inc.

Boeing Airplane Company

Brown and Root Inc.

Bureau of Mines, Pittsburgh Research Center
Cabot Corporation

California Energy Commission
Carnegie-Mellon University

Center for International Business Study
Chevron Research Company

Church & Dwight (Green River Plant)
CITGO

CITGO Pipeline {subsid. CITGO Petroleum)
Cities Service 0il and Gas Corporation
Cities Services

Citizens Fnergy Management Advisory Council
Clemen Company

Colorado Department. of Natural Resources
Colorade Energy Research Institute
Colorade Mining Association

Colorado School of Mines

Combustion Engineering

Conoco Inc.

Consolidated 01l and Gas Inc. (Denver CO)
Consolidated Resources Inc,

CPC International

Davy McKee

Denver Office of Policy Analysis
Department of Natural Resources (Colorado}
Department of Fuels Engineering, University of Utah
Dow Chemical

Drexel University

Dynamac Corporation

EG&G Synfuels Corporation

EIA

Electric Power Research Institute

Energy Analysts International

Energy Conservation Coalition
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Energy, Economics, and Environment Inst.
Energy Resources Company, Inc.
Energy Technology Engineering Center,
Rockwell International
Energy Systems Group
Energy Tech Consultants (ETC)
Environmental Defense Fund
Environmental Policy Institute
Environmental Protection Agency
Environmental Research and Technology Inc.
Exxon Company, USA
Exxon Research and Engineering
Fluor Corporation
Foster Wheeler Synfuels Corporation
Friends of the Earth
Frumerman Associates, Inc.
Gas Research Institute
General Electric
Geokinetics, Inc.
Getty Oil (Texaco)
Golden West Refining Company
Governor's Energy Council (Pennsylvania)
Gray Energy Corporation
Greenwich 0il Company
Great Plains Coal Gasification Plant:
American Natural Resources
Peoples Energy
Tenneco
Columbia Transmission
Transcontinental Gas Pipeline
Gulf Research and Development Company
Hershey 0il Company
Housten Natural Gas Corporation
Hunt 0il Company
Illinois Institute of Natural Resources
Illinois Institute of Technology
Infinity Oil
Interstate Natural Gas Association of America
Institute of Gas Technology
Island Creek Coal Company
IWG Corporation
Kennecott
Kentucky Department of Energy
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Ketron Inc.

Koppers Company Ine.

Laramie Project Office (LETC)

Lawrence Berkeley Labs

Lawrence Livermore National Laboratory

Los Alamos National Laboratory

Mesa Petroleum

Midesco Energy Systems

MITRE Corporation

Mobil Research and Development

Mobil

Meontana Department of Natural Resources and Conservation

Monsanto Chemical Company

Monsanto Research Corporation

Meorgantewn Energy Technology Center

MW Kellogg

National Coal Association

National Council on Synfuel Production

National Council on Synfuels

National Council on Synthetic Fuels Corporation

National Enzyme

National Institute for Petroleum and Energy Research

Naticnal Library Medicine

National Petroleum Council

Natural Gas Association

Natural Rescurces Defense Council

New Jersey Department of Environmental Protection

New Jersey Energy Department

New Mexico Energy and Minerals Department

New Mexico Institute of Mining and Technology,
Research Lab

NIPER

North Dakota Business and Industrial Development Department

North Dakota Economic Development Commission

North Dakota Natural Resources Council and Office of Energy

Oak Ridge National Lab

Occidental Petroleum Corporation

Office of the Governor, Colorado

Office of Technology Assessment, Energy Program

Ohio Department of Energy

Ohio Department of Natural Resources

Olin Corporation

Owens Illinois
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Pacific Northwest Labs,

Battelle Memorial Institute
Panhandle Eastern Pipeline
Paraho Development Corporation
Pennsylvania State University

Pennzoil Exploration and Production Corperation

Phillips Petreleum Company
Pittsburgh Energy Technology Center (PETC)
Pittsburgh & Midway Coal Mining Company
Plateau Inc.

The Pritchard Corporation

Pyramid Oil Company

Pyro Energy Corporation

Pyros Inc.

Radian Corporation

Richmond Field Station

Rio Blanco Qil Shale Company

Rocketdyne Div., Rockwell International
Rockwell International, Rocketdyne Division
Rocky Mountain Energy

Rohm & Haas

Saber Energy Inc.

Sandia National Laboratories

Sanitech Inc.

Shell Development Center

Sierra Club

Signal Research Center, Inc.

Smith Energy Services

Society of Petroleum Engineers

SCHIO

Southern Illinois University

Scuthland Energy Company

SRC International

SRI International

Standard Cil {Indiana)

Standard (il (Ohio)

Stanford University

Stauffer Chemical Company

Sun Company Ine.

Sun 0Oil

Sunoco

Superior Qil

SFC
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Synthetic Fuels Corporation
Tenneco
Tennessee Energy Institute
Texaco Inc.
Texas Eastern
Texas Natural Resources Advisory Council
Texas Overseas Petroleum
TPL Inc.
TRW Inc.
U.8. Department of Energy (DOE)
Underground Systems
Union Carbide Corporation
Union 0il
Union Qil Energy Mining
University of California, Berkeley
University of Chicago
University of Illinois,
Midwest Universities Energy Consortium
University of Pennsylvania
University of Pittsburgh
University of Southern California
University of Wyoming/Western Research Center
UQP Process Division
Utah Energy Office
Vanguard Oil Services Company, Inc.
Vanguard Technology Corporation
Viking Engineering
West Virginia University
White River Shale Corporation
Wilderness Society



Appendix C

COMMENTS FROM ACTUAL USERS

The following comments were collected during our interviews with
actual users of the databases studied in this Report. These comments
range from general observations to specific suggestions. Some of these
users actually visited the respective database centers, had some contact
with them as internal users or on-site employee users, while others
used the database either through a computer or human link (database
personnel more familiar with the system would retrieve the requested
data and pass it on to the user). The comments described below were
often made in response to our survey questions, either to more fully
explain their response or because the question evoked discussion on a
related, relevant topic. Thus, although these remarks do not lend
themselves to the analytic approach used in the main body of this
Report, they nevertheless contain a richness of past experiences with
these databases. We include them for this reason and for general
interest.

GENERAL REMARKS ON INCREASING
DATABASE WORTH TO THE USER

s A database needs good documentation that helps the user to
know generally what the syatem contains yet does not make the
system unwieldy if it is designed for individual access. Changes
made to the database, such as adding new data, should be done
externally to the system and added as a block accompanied with
updated documentation rather than implemented dynamically.
The date information was last updated should be included.
Packages should include roadmaps to the data information sys-
tem to facilitate requests; this is especially important for on-
line systems.

e Approaches that would make access to information in these
four databases easier—such as common software, data formats
(as well as aids in locating information), and links tc the other
systems—would facilitate overall use for the average user.
Using a common approach eliminates the need for a user to
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learn separate procedures for each database, claimed to be a
deterrent for many users. Given the information these data-
bases contain, it is very likely that users will wish to consult
with more than ome of these databases, hence the increased
importance of commonality.

The usefulness of models contained within these systems is
viewed with reservation by many. A number of pecple feel
uneasy about using a model with which they are unfamiliar,
particularly models that are not well-documented.

Most users indicated a willingness to pay some amount for
access charges—provided these systems approached commercial
database standards. Without those standards, however, the
willingness to pay, and even to access at no charge, falls off
rather quickly.

The value of the information stored within these systems
ranges widely among users. Some choose to go to the database
for ideas, references, particular information, etc. Some think
that without the benefit of peer review of the database informa-
tion the value of the information in these databases diminishes
(or at least suggests a different kind of role for these databases)
compared to data in scientific journals.

General skepticism about how effective the transfer of technol-
ogy or know-how to any database medium was noted from those
who originally generated the data, and some will not consult the
system for such information. Subject areas that lend them-
selves more to a database would be those whose data are less
subject to interpretative errors, e.g., property data, such as coal
characteristics.

Users show a strong preference toward being able to call some-
one who can provide them assistance in finding information.
Moreover, that designated person should be able to understand
routine technical problems, i.e., have some technical expertise
in addition to computer-related expertise.

On-line user guides for each system would be useful.

Data that are more than 30 years old should probably be
archived because the instrumentation changes so much.
Database personnel involved in constructing these systems
recognize the need to “rate” the data or somehow indicate the
accuracy or “soundness” of the data, but because a uniformly
agreeable approach was never identified, this characteristic was
not entered into any of the systems.

On-line capabilities for public access are preferred for all four
systems.
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» A suggested model for data format is the information found in

API data books.

The expertise of potential users of these systems will naturally
be diverse, a problem with which all technical databases cope.
Accordingly, some users regard the interpretation, condensa-
tion, even analysis of reports to be a useful service, making the
database more useful to them. Others prefer original data only
and actively avoid secondary interpretation of the data. To
accommodate this range of potential users, these database
centers may prefer to conduct some secondary analysis of origi-
nal information; however, analyzed data should be clearly
marked as such, just as original data should be indicated as
such.

Because of the complexity of the information contained in these
databases, it is requested that assistance be available at all
times when the centers are open to aid users in search stra-
tegies in accordance to database requirements.

Hard copies of numeric data should be available to users,
Many prefer the output to be transferred to a floppy disk and
transported this way. Both options are desired.

Introductory lessons for new users may be appropriate, given
the complexity of the information contained in these systems.

A problem common to all users of all four systems is the ability
to discern “good” from “bad” data, defined here as accurate
data collected by generally accepted reputable means, e.g.,
state-of-the-art techniques. For average users, time constrainis
prevent them from conducting the necessary analysis that will
provide them this information. Although there is a lack of
universally agreed upon means of conducting this quality con-
trol, the issue remains important and should be considered a
priority problem to resolve for these systems in the future.
Before abandoning and dismantling data whose usefulness is
expected to be of long-term value, such as the demonstration
plants built and operated during the last ten years or so, pic-
tures or videotapes of the plant’s equipment and layout should
be made and preserved.

METC DATABASE SYSTEM

This database system is constructed primarily for internal use, thus,

it is not set up to provide off-site computer access to users. The origi-
nal system was located in various databases at the METC facility; not



all of the information could be accessed on-line. In 1985, efforts were
ongoing to transfer the information to a state-of-the-art database
management system. Most requests for information are made either in
writing or over the phone. In general, there was a consistent plea by
all users of this system to make the information in this database more
readily accessible,

Concerning information on process design and cost of major
plants, the use of the (major plants) database saved one user
hours of searching through (on-site) files for the same data.

The system’s output is perhaps too disaggregated for the typical
user who is not a computer expert. A clearer format with an
index to the generated output, if the volume is large, would
asgsist the user to find more easily the desired information and
could aid in reducing peripheral information. At the time one
engineer used the system, the references of the information was
coded, thus, it is advisable to send along reference codes with
any output routinely.

One user encountered some disappointment in data gaps in the
major plants database; there was no problem with the test data-
base.

Rather than directly using data from the (test data) database,
users have referred to original reports from which information
has been extracted hecause it is believed that data combined
with its original context are more useful. References to the ori-
ginal report by the database is considered valuahle.

Some users have had trouble in understanding where informa-
tion is located.!

Users are not always clear whether the infermation they receive
was generated by the database itself (e.g., correlations, sensi-
tivity curves) or by external sources (papers, reports, etc.).
Although some would prefer for the database center to digest
and analyze the information for them, it would be helpful to
everyone if the information is identified whether it is original or
just based on original sources.

A lack of computing power by the center itself was cited as one
reason the database personnel remain cautious in welcoming
puhblic requests for information.

After one on-site visit, one eventual user judged the system to
be potentially very worthwhile for his purposes as a future
information source. When he made his first request, he was

When these interviews occurred, the METC system was in the process of being
modified; the particular problem mentioned may now be corrected.



B0

required to speak with METC's database top management
before submitting his written formal request. He claimed that
his reason for persevering in his quest was curiosity in the sys-
tem; overall he was pleased with the responses he received to
his specific request.

The average turn-arcund time for METC to respond to the
requests of one DOE decisionmaker is 3-9 months. Another
mentions it takes 2-3 times longer than he would like. The
questions submitted request information regarding trends and
are rather nonsgpecific. In another instance, a DOE user sent
the center a list of questions designed to test the system, DOE
received a letter explaining that the estimated time required to
fulfill the task is three man-months; reportedly, no reply to the
questions was ever received. (According to METC personnel,
such experiences are irregular, additionally, because this
occurred early in the system’s development it was estimated
that its reoccurrence was unlikely.)

Some suggested information to put into the system is the Coal
Conversion Systems Technical Data Book by the Institute of
Gas Technology.

A large number of users or would-he users noticed a general
lack of enthusiasm for fulfilling requests for information.

The graphics were considered to be quite good.

PETC: CLIMS

¢ The link-up time for one remote demonstration of the PETC

system took 30 minutes. During the demonstration, the system
crashed several times.® The users we spoke with were unahle to
ascertain whether the problem originated from the remote site
or fromn the database itself.

Actual use of the system for the average user is difficult; the
system is difficult to manage. (Visitors to the center are gen-
erally offered assistance by PETC personnel who run the sys-
tem entirely or help the user to operate the aystem.) Less

2We have asked our librerians of their experiences in using remote commercial dala-

hase systems to see if this sort of problem is common even in “best cases.” Their rule of

thumb is the following: If the telephone system one is celling from is considered good,

the feilure to link up is usvally due to the remote system that is being accessed. If ane
receives no response, the problem is generally due to a malfunction at the remote data-
base system. If one receives “electromic garbage,” the problem is usually due to the
telecommunications system being used.
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important variables in the Coal Characteristics database are dif-
ficult to delete. It is suggested that the system be made more
robust so that questions can be posed less exactly. For simple
jobs, the computer search time is usually 10-15 minutes.

When the system crashes, it takes between 1-35 minutes to
regain access.

Disappointment by some users has been due to lack of certain
proprietary data, e.g., in calculating material balances for one of
the processes contained in the database, certain key informa-
tion was missing, Other useful information cannot be found in
the database due to its proprietary nature, such as stream flow
data.

A useful service for future users of these systems would be for
each center to indicate the type of information contained within
their system and, wherever possible, what is missing. For
ingtance, some users have been disappointed by the lack of cer-
tain proprietary data, e.g., in calculating material balances for
one of the processes contained in the database, certain key
information was missing. Other useful information cannot be
found in the database due to its proprietary nature, such as
stream flow data.

The coal characteristics database is good, however, it is difficult
to use. The location of certain data can be unclear. One user
suggests that it be made more robust so that the user need not
be burdened by precise querying procedures; he was unable to
find one coal he knew the system contained due to the inability
to ask the question correctly.

Although the results of runs made by the ASPEN model using
certain assumptions are available, the model would be more
useful if one could modify those assumptions. At the time these
discussions took place, this flexibility had not been installed.
For instance, some users would like to use the model for coal
liquids.

Methods of data measurement should be consistently docu-
mented wherever possible and noted if the measurement is
unknown.

In general, most users found PETC personnel to be cooperative
with respect to their requests for information.

Turnaround time for DOE personnel requests have been typi-
cally one week.
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BPO:

TORIS

Documentation of how the data were measured was considered
very uneven. Better system documentation is requested, along
with a new user’s guide. The ability to conduct multiple sorting
or cross-cutting of the data would be useful. For instance, it
would be helpful to be able to determine how many (drilling}
projects were being conducted in a general area for a particular
crude,

In terms of refinement of the type of data contained in the
COA database, the following suggestions were made: (1} include
assay dates, (2) add foreign crude oil information, as available,
{3) archive or otherwise separate older data from more recent
data to facilitate searching, (4) update with newer assay data,
(5) for government projects, include fact sheets, such as the
funding level received and capability statements, (6) write out
references rather than using a code to indicate data source, (7)
add residual data to COA (including viscosity and metals con-
tent).

Users would prefer the petroleum-related technical expertise of
the human assistant to be relatively high.

Areas of particular interest include: up-to-date information on
enhanced oil recovery projects, life-expectancy and flow data for
wells (within certain states), among others.

The level of data detail was considered to be too aggregated; the
ability to further break down data from their current format is
preferred. (If the data will not permit this, perhaps this could
be indicated.) The output, although voluminous, tends to be
terse in its formatting style. Certain information, such as
column headings, if better explained would be very helpful.

If expanded, project descriptions would be more useful.
Simulation capahilities are still at an early developmental stage
and beyond the reach of most users.

Major benefits can be seen by bringing the TORIS system on-
line, for instance, the response time and flexibility of the sys-
tem would be improved. {Rapid response time, ie., within 1-2
days, is a problem.)

Response time for the on-line Crude Oil Assay (COA} database
is also considered slow; the baud rate {300) for remote access to
the COA contributes to slow response. A typical search can
take one hour.

Some crude assay data are incomplete or missing altogether,
such as certain data “cuts,” viscosity and metal content of
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assays for residual oils. The COA would be more valuable if
tmore up-to-date data were included.

e Although the documentation of production figures are hetter
documented after 1976, before this period there is some sketchi-
ness in this information.

ORNL: FETEP

The approach used in the creation of the ORNL system lends itself
to on-line access, which may create greater expectation on the part of
the user for easy access. Whether or not this is an intended geal,
many of its users have had difficulty in remotely accessing information.
Its limitations have not been clearly indicated to the new user; we met
widespread disiliusion among those who had actually used the system
and had run into access problems,

¢ Because many felt that the system wag advertized as being
user-friendly, however, their expectations were fairly high; their
later experiences indicate the claim may have been premature
at the time (some of these problems may have since been
worked out).

s Many users had trouble logging on to the system. One user
who frequently accessed the database (more than three times a
week) over a month’s period of time claimed that between
60-70 percent of the attempts to log on failed. Another user
noted that it took him two days, many phone calls, and 10
attempts before he successfully logged on; the difficulty was
compounded when he claimed he received incorrect information
from an assistant at the center. In a single sitting, the shortest
reported time to log on to the system was 3-4 minutes; the
longest time was over 15 minutes, after which the user gave up.
Clear documentation explaining log-on procedures would appear
to be of great assistance.

The system has been known to disconnect more than one user while
he or she was using the system. One person claimed that to reconnect,
he was required to wait 15-20 minutes hefore he tried to Yog back on.
While using the FETEP system, the user is offered an opportunity to
make suggestions on improvements to the database; ironically, when
cne user tried to use this capability, he was knocked off the system.

¢ Once logged on, scme users have had difficulty in actually find-
ing information. (Part of this difficulty may be that although
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the database itself can be accessed, certain modules of informa-
tion were still under construction and were missing, although
apparently this was not clear to the user).

During part of the period described above, users were told hy
database personnel that many of their problems were due to the
bugs that had been introduced to the system while it was being
upgraded.

The ability to cross-reference specific compounds, analytical
techniques, and samples is desired.

Doubt was expressed whether the system would ever have the
necessary “critical mass” to use for substantial analysis because
of the lack of key technical data. One source of the lack of data
is the fact that projects were not entirely completed, and hence
the data were not generated.

As of 1985, some users considered the system to be data-poor.
The time the computer searches for a single file can take up to
five minutes, which is pushing against the limits for acceptable
computer response time.

Foreign data should be added.

Consistency in database access is required. FETEP is menu-
driven and, as such, asks for letter or number prompts to guide
the user down the hierarchical choices. Some users have
expressed a preference for either of the choices to be offered
(letters or numbers), but not both to avoid confusion.

For on-line systems, a Help option should be available at any
peint along the search, not just at the topmost levels. In addi-
tion, some users find with the menu-driven system that they
forget where they are in the system and are “lost”; a query
mode that would indicate current level being accessed might be
beneficial.

Diagnostic prompts that explain errors in system or search
failure would significantly increase the transparency of the
database; otherwise, further attempts to continue the search
may prove too frustrating and dissuade the user from continued
use.



BIBLIOGRAPHY

Analysis of User Requirements and Strategies for Access/Dissemination
of the PETC LTDB, TR-83W-051, The Orkland Corporation,
December 27, 1983,

Applied Management Sciences, Inc., Comparison of the Technology
Transfer Activities of the Fossil Energy Technology Centers, Draft
Summary Report, July 20, 1983.

Arguden, R. Y., Management of Large Data Sets: A Case Study with
California Oil Wells, The RAND Corporation, P-6802, October
1982,

Benenfeld, A. R., and E. J. Kazlauskas, eds., Communicating Informa-
tion; Proceedings of ihe 43rd ASIS Annual Meeting, Vol. 17,
Knowledge Industry Publications, Inc., 1980.

Bikson, Tora K., Electronic Information Systems and User Contexis:
Emerging Social Science Issues, The RAND Corporation, P-6690,
September 1981.

Bikson, Tora K., Barbara E. Quint, and Leland L. Johnson, Scientific
and Technical Information Transfer: Issues and Options, The
RAND Corporation, N-2131-NSF, March 1984.

Brooks, Frederick V., “Evaluation of the Impact of an Automated
Technical Information Swvstem,” ITT Research Institute,
December 1985.

French, T. R., and R. M. Ray, Bartlesville Energy Technology Center
Enhanced Oil Recovery Project Date Base, DOE/BETC/SP-83/27,
January 1984.

Gallier, P. W., et al., Development of a Reference Data System for the
Liquefaction Technology Duaia Base: Technical Progress Report
Jan-Apr 1983, Aspen Technology, Inc., April 30, 1983.

Gallier, P. W., et al., Development of a Reference Data System for the
Liguefaction Technology Data Base: Technical Progress Report,
Aspen Technology, Inc., DOE/PC/50051-T3, October 15, 1983.

Horton, Jr., ¥. W., Information Resources Managemeni: Concepl and
Cases, Association for Systems Management, 1979,

King, D. W, et al., Value of the Energy Data Base, U.8. Department of
Energy, March 31, 1982.

Krauss, L. I, Computer Based Management Information Systems,
American Management Association, Inc., 1970.

Linville, B., Liquid Fossil Fuel Technology, Quarterly Technical Progress
Report Jon-Mar 1983, DOE/BETC/QTR-83/1, July 1983.

65



66

Laovrich, Jr., N. P., and J. C. Pierce “Knowledge Gap’ Phenomena;
Effect of Situation-Specific and Transsituational Factors,” Com-
munication Research, Vol. 11, No. 3, July 1984,

Myers, Christopher W,, and R. Yilmaz Arguden, Copturing Pionecr
Plant Experience: Implications for Synfuel Projects, The RAND
Corporation, N-2063-8FC, January 1984,

National Science Foundation, Division of Science Information, Federal
Scientific and Technical Communication Activities, 1975 Progress
Report, June 19786.

O’'Brien, J. J., Management Information Systems: Concepts, Tech-
niques, and Applications, Litton Educational Publishing, Inc.,
1970,

Office of Technology Assessment, An Assessment of Information Sys-
tems Capabilities Required to Support U.S. Materials Policy Deci-
sions, December 1976.

“0Oil Import Reliance Called Security Threat,” Washington Times,
March 18, 1985, p. b.

Orkland Corporation, Analysis of User Reguirements and Strategies for
Access/Dissemination of the PETC LTDB, DOE/PC/62255-T1,
December 27, 1983,

Orkland Corporation, Interview Write-ups Supporting the Feasibility
Analysis for Data Base Design, DOE/PC/50033-T6, January 31,
1883.

Pennington, R., “DOE Fossil Energy Multi-Faceted Information
Management System: Current Overview,” DOE/FE, n.d.

Pierce, J. C., and N. P. Lovrich, Jr., “Trust in the Technical Informa-
tion Provided by Interest Groups: The Views of Legislators,
Activists, Experts, and the General Public,” Policy Studies Jour-
naed, Vol. 11, No. 4, 1983, p. 626.

Pierce, J. C., and N. P. Lovrich, Jr., “Knowledge and Politics: The Dis-
tribution of Policy-Relevant Information Among Citizens,
Activists, Legislators, and Experts,” Knowledge: Creation, Diffu-
ston, Utilization, Vol. 3, No. 4, June 1982,

PL 93-577, Federal Non-Nuclear Energy Research and Development Act
of 1974, 88 STAT. 1878.

PL 96-126, Alternative Fuels Production Act of 1979, 93 STAT. 970.

PL98-525, Title XII, Procurement Policy Reform and Other Procure-
ment Matters, 98 STAT, 2588,

PL98-5717, Smali Business and Federal Procurement Competition
Enhancement Act of 1984, 98 STAT. 3066.

Pukanie, G. W., and W. C, Peters, The National Coal Liquefaction
Technology Data Base System, PETC/DOE, n.d.



a7

Rockart, J. F., and A. D. Crescenzi, “Engaging Top Management in

Information Technology,” Slean Management Review, Summer
1984,

Senate Energy Security Act of 1980, Conference report 96-824.
Stamoudis, V. C., et al., Compilution and Preliminary Fualuation of the

Existing Health and Environmenial Data Base for Coal Gusifica-
tion, Argonne National Lab, DOE/MC/49533-1703, December
1984.

“Top 0il Firm Executive Sees Future in Synfuels,” Los Angeles Times,

0.8,

U.s.

U.s.

U8

U.s.

U.8.

U.S.

.S,

U.8.

U.s.

U.8.

u.s.

March 31, 1987, Part IV, p. 2.
Department of Energy, Computer Technology Can Enhance Indus-
trial Energy Efficiency; Technology Transfer, DOE/CS/2123-t1,
1976,

Department. of Energy, Computer Technology: Its Polential for
Industrial Energy Conservation, DOE/CS/2123-T2, 1979,
Department of Energy, DOE Scientific and Technical Information
in the World Arena: A Report of the Panel on International Scien-
tific and Technical Information, March 29, 1982.

Department of Energy, Draft Summary Report: Comparison of the
Technology Transfer Activities of the Fossil Energy Technology
Centers, Applied Management Sciences, Inc., and Systematics
General Corporation, July 20, 1983.

Department of Energy, Gasification Technology Data Base,
DOE/METC/SP-199, December 1983.

Department of Energy, OGSCL Information Muanagement System:
A Peer Review—Final Report, January 28-29, 1985,

Department of Energy, OGSCL Information Management System:
A Peer Review, January 28-29, 1985,

Department of Energy, Professional Audit Review Team, Perfor-
mance Evaluation of the Energy Information Administration: Main
Raport, June 15, 1984,

Department of Energy, Professional Audit Review Team, Perfor-
mance Evaluation of the Energy Information Administration: Sum-
mary, June 15, 1984.
Department of Energy, Quarterly Technical Progress Report for the
Period Ending September 30, 1984, DOE/PETC/QTR-84/4,
February 1985.
Department of Energy/Bartlesville Project Office, User’s Guide for
the Alternative-Fuel Data Bank, DOE/BETC/SP-81/1, February
1982.

Department of Energy/Morgantown Energy Technology Center,
Advanced Gasification Projects, DE84000215, February 1983.



68

Walker, William, “Information Technology and Energy Supply,”
Energy Policy, December 1986, pp. 466-479.

Ware, W. H., Public Policy Aspects for an Information Age, The RAND
Corporation, P-5784, January 1977,

Wilde, D. U, “Maximizing User Benefit from a Technical Information
Center,” presented at the Conference on the Problem of Optimi-
zation of User Benefit in Scientific and Technological Informa-
tion Transfer, at Agard, Paris, March 1976,

Wirt, John G., Arnold J. Lieberman, and Roger E. Levien, R&D
Muanagement: Methods Used by Federal Agencies, The RAND Cor-
poration, R-1156-HEW, January 1974,



RAND/R-3396-DOE





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


