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. EXECUTIVE SUMMARY
¢ + l - t
' > . v
The National Environmental Satellite, Data, and Information Service (NESDIS) of * :?“

the NatronaJ Oceanlc and Atmogpheric Administration is developmg the National Envir-
onmentaJ Data Referral Service (NEDRES) in response to a national need to improve the
awareness of and access to a broad range of environmental data ﬁles. In support of tl'us

_ developmental effort, a series of stodles have been conducted that have included (l) a
survey of.pros;)ective users that confirmed the need for a daga-sharing capability and the
willingness of @serd to pay a fee for such services (MAXIMA; b) and (2) a review of thd
, organizational characteristics of five existing information service networks, (MAXIMA,
a).° The latter study focused on the lessons that could be learned, both. positive and

negative, relative to the conﬁguratlonne-f the network and the means by which partici-
pants might be brought.together in the form of,a voluntary confederatlon. -

 The present report builds on the two previous studies in the direction of tHe evalua-

' tion of orgamzatronaJ features’ and the generation of configurational options that might

be most su1table for the NEDRES network. .

' In add1tlon to "the 1ngred1ents provrded by the\ preceedmg studles, the present
work 1ncludes a review of some selected theoretical concepts from the field 6f eco-
nomics and of some model of orgamzatlonal arrangements that are promlnent in the
information service area. Lessons were also drawel from an analysis of ah early opera-

[y

tlor)al prototype of the NEDRES system.

' " The anaiysis of the reference systefis and the evaluation of the optimal configura-

thl‘lS were structured by attendlig to niné functlonaJ areas, as fellows.

? [y . ' . *
. Z o \Structure and governance procedures ‘ \
0 Commumcatron patterns and methods
- o L Legal agreements ~N . N
) 3 Pohc1es for ﬁnangIaJ st.tpport ¢ « - .

o User charges and cost recovery

‘ ’
.

-

: s . ¥
o Publicity and user education and training




A
o Performance measures ¢ . .
- o L - >
o Benefits of network participation '
o, - . 4 . .t

-~ ’ )

A

.

Some of the key prépositions that c\a/we out of the analysis are:

. ) . . 1
f . . : y . .
o  The National W‘ater Data Exchange (NAWDEX) is the most appropriate model
. -for N‘EDRE.S but the model needs augmentation in the areas of network gov-
- ernance, procedures that will accommodete a wider diversity of user's subject . .
- interests, and ease of use. AN ) o
. Y
o Prospective participants are not averse to undertaking formal obligations to
support such systems and to conform to centrally imposed pro;:edura! guide~
' ’ lines. . . : ‘ ‘ ¥
‘ y * » ‘ '
.o Standardization of practices and procedures is valued by participants, particu- . \’

- larly when such standardization is linked to fairness in the sense of equality of )
treatment. However, the system should also possess the capability to adapt to .
idividual needs. (Users tend /to associate' such a capability with'a provision
for oneson-one or face-to-face transactions.) " , .

. ) o Participants will willingly share valuable assets that’they already own but are o
sensitive to the marginal costs of each transaction; fees must be correlated
with value received. ’ - -
. 1 -
o User training can be costly’and an insidious drain on system capabilities; the
extent of investment should be correlated to trainee level of involvement to
achieve optimization of the return on such investments. .
o A detailed plan for the operational configuration ¢hat"is shared by those ‘navi'ng
developmental and managerial responibiltties,is conducive ta the achievemen
>of ah effective system even when major deviations from the plan are engen- » ,
dered during the developmental process. i .
. ) ' ) ‘ . I “ ) {
When these and other lessons were compiled, it wad possible to _cﬁscern a major
‘ pattern along the general lines of a decefftralized vs, a centralized netyork. The config- 4
urational optigns were labeled Option A and Option B where A might utilize as many as
16Q local service outlets while B wche provide direct services to all users from a single
location. , \ ‘ . . r
) Lo -
In a, direct competition between the two options, the decentralized arrangement
was ‘judged to be marginally superior. However, it was also possible to see that an )
integrated or hybrid arrangement might not only yield most of the advantages from both
options, but would also support the solution of some residual deficiencies inherent#n -~ -

either option by itself. Specifically, it is recommended that the local service outle;c
. ' / e .
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arrangement be {Sprsued with emphasis on the assignme'nf of user t:_'a;ining and the forma-
tion of local user groups to such outlet organizations. Thus, for example, if training
resources are allocated to users with the most intensive and consistent needs for environ-
mental data, "'éraduates" would be given tHe option of conducting their own online
searches of the NE_Di{ES file and their own negotiation.s with holders -of environmental’

data resources. : : .
’ -~

4

. The crucial features of the hybrid arrangment can be summarized as follows: ’

: N 1 e ) ] -
o Participant -influence on policies and practices would ¢ome primarily via a’
constituent assembly of representatives of the local service ‘outlet organiza-
tions. An executive committee mechanism could be used to enhance the

efficiency of the advisory function. - : .

o Communication responsibilities would be shared between those responsible for
‘the overall administration of NEDRES and the local service outlets. For

~ example, newsletter material of broad interest would be provided by the
central agency; but local variations in style, format, and event coverage would

" be encouraged. . .

o . Legal agreements would be made bitween NEDRES administrators and local
service outlet organizations, but the details of mutual commitment between
such local service outlets and their constituencies of users and data holders
would be a matter for local determination. Major users and data holders
working .directly with NEDRES administrators, however, would be encouraged

' - to formalize that relationship by a memorandum of understanding in a maaner
similar to that used by NAWDEX. .

o Financial sup;;orf wou_ld:be shared between NEDRES Central, the local service
outlet organizations and users.

o User charges would be levied on a per-transaction basis. Heavy users working
directly with the NEDRES gile would be eligible for discount rates as would the
organizations holding data that made such data accessable.

t- ' .

o Operational support to users for both the search and the physical access func-

tions would be available at either the local service outlet or via a NEDRES

Central office (or both) at the discretion of the user. ’

' . t
o User training would be delegated to the local service outlet organization. .

o A cost-effectiveness—impact analysis mode of evaluation would be pursued
that ‘would include both objective performance and subjective acceptance
criteria. ' : o

\)

Major savings in user Access costs plus some potential cross fertili%ation
among users and between users and data holders should accrue from an
arrangement that broadly distributes the operationdl burden.

' :

~
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access to the communal data resources only occas1onally, and so will have little incentive
to invest in learmng search skills or in negonatmg with holders. The local serwce outlets
will be-a boon to such users. Meanwhile, a smaller set of users (who often will be major
holders of data) will have consistent and extensive needs. Such users will benefit by .

The hybrid concept is one which explicitly recognizes that some users will need -
_ adopting a lower cost, more independent mode of operatiorn available to them under the

hybx‘fd ari‘an’gement. . — .

™
-
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1.0 INTRODUCTION ' ,

The purpose of the present report is to assemble several s'ets of information that
can bear on the advanced planmng of th& National E.nvuonmental Data Referral Service
(NEDRES). The specific objectiye is to delineate the optlons avallable to planners with
respect to the organizational features of a voluntary network for the participants in
NEDRES operations. The conceptual framework adopted for the qonsideration of organi-

zational options is based on nine factors, as follows:

-

-

o Structure and governance procedures
o Communications patterns and methods
o Legal agreements
o Policies for financial support . .
o User'charges and cost récovery
o Operating'procedures
‘-o . Publicity and user education and tr'aining
o Performance measures

o Benefits'of participation in the confederation

The major source of substantive fnformation to fill-out these categories came from a
prior study (MAXIMA, 1982a) of \comparable ¢ organizations in the data referral service
area. Other sources 1nclude reports on newly formed user groups related to online biblio-
graphic-services and the applications of micro-computers. Conceptual material from the

f

theory of voluntary organizations was also employed. . .

1.1 Backgrounci

k4 «

~

» It has been apparent for several years (K/lurdock, 1978), that access to agta is a
significant problem for workers in the fields of environmental science and related tech-
nologies. The problem can be illustrated by a,h@heﬁc;l case wherein a municipality
has engaged an architectural and engineering firm to design a pyrgslysis plant for solid




=N ' T
waste disposal. The specific desigh of the plant and 'its location could hinge on a set of
environmental factors: the geomorphology of prospective sites, drainige patterns,
macro- and micro-climatological factors, etc. It is unlikely that the full array of such
necessary data could be found if one place. More likely, some of the data would be held
by local government agencres, some by state agencies, some by regional academic [insti-
_tutions, some by federal agencies, and some by commercial firms. Discovering who holds
what can be-not merely burdensome, it could be virtualiy unfeasible within reaso/hable
time and cost constraints. Mpreover, arranging for access to such data_ once the holder
has been identified can be an additional burden—one that _ceuld make the data cost more

than they would be worth.

’

" The above example focuses on the specific case of engineering application. The
same problem, lack of access, obstructs the work of research scientists as well as engi-’
neers and, in fact, it ‘can be more severe for scientists because of limited funds and the
absence of an adequate supporting organization. The one advantage that scientists do

yhave is their links to informal networks and the general high value assigned to collegial

.

cooperatlon in the academic sector. < - -

.

In any case, neither the planner, engineer/entrepreneur nor the research scientist is
satisfied with present data access capabllmes. In a recent symposium paper (Clark,
1982), the mounting volume and partlcularly the diversity of data resources are seen as
_barrlers to efficient access. The end user simply cannot cope with the complexity. Both
“national and international data exchange programs are called for. However, it is also
_recognized that it is not complexity alone that prevents adequate access. Burk (1982a,
1982b) makes the point strongly that it is managerial factors that are the most difficult
to surmount. He identifies 46 publicly "accessible referral resources on geoscience topic
areas in his article but points out that 37 of the 46 really deal exclusively ‘with the report
literature and not with numerical data ﬁle's. The nine that do deal with data, as such,
are either narrowly nationalistic or restricted in subject coveragg, or both.

1.2 NEDRES Objectives
. ) M

NEDRES is conceived to be a tool to cut through these barriers. Its main resource

will be a comprehenswe, descriptive mventory of _data holdmgs that will include the

identity of holders and specification of access procedure;j A small staff at the Assess-

ment and Information Services Center (AISC) will not on)y build th; inventory and see to

—




its dissemination, but will keep it current and, most significantly, will serve as facilita-
tors of access arrangements between potential users of environmental data and the

holders of such data.

o

The net societal benefit thgf°can be expected from such a se&ice has at least two
componénts. First, the service should reduce the aggregate cast of data acquisitiont
while at the same time enhancing the effectiveness of projects and operations ‘Ehat can
influence orfﬁe influenced by environmental conditions. Second, it offers the prospect of
a broader ‘amortization of the costs of data collection. Consequently, those organiza-
tions or institutions that routinely conduct empirical observations and compile such data
may be e}mcouraged to expand their commitment with respect to coverage, or the sophis-
tication of their instrumentation, or both. Thus, a spreading-out of the cost burden could

lead to more data, better quality data, or both.

The process of realizing such social benefits, however, will be complicated. Devel-
op;nenial challenges exist in areas that range from designing the ideal format for the
répresentation of data holdings to the methodology for achieving an exhaustive census of
holders. For meeting this latter challenge and others related to it, a major innovation
has been proposed as part of the basic NEDRES plan. The idea involves the creation of a
voluntary. network or confederation of the participants—both data holders and users.

Such a confederation would serve a variety of purposes including providing a reliable base
for communication with the total community of environmental scientists and technolo-

gists. .
The concept of such a confederation is not unprecedented. Students of political

’
science have long recognized that each agency of government relates to a coherent

constituency of its own. In some cases, such a constituency is organized in a formal

manner. A prominent example is the National Security Industrial Association, an organi-

zation that provides a legitimatized meeting ground for defense suppliers and their’

governmental customers.

While the constituencies of government agencies can be conceived of as coherent

bodies and can be‘organized at any level of formal structuring, it is rare that the agency

in question takes the initiative in providing the structural framework. To do so generates.

a set of obligations-for the sponsoring agency as well as some prospective benefits. In a
sense, such an initiative puts a double pirden on the sponsor. The agency must not only

develop an effective service in the technical sense, bu}t must also conﬁguré the frame-

work for the confederation with the same level of care.




It could be asserted that the mechanisms of service delivery and the quality of the
service output‘ are entirely independent of any colleciive organization of partitipants;
that, in effect, such a voluntary confederation would be something superimposed upon
the more basic structure of the apparatus for service delivery. However, related exper-
iences suggest that even though a structured constituency orgamzatlon might not be an
essential component of the total service delivery system, once such an organization i§
established, its viability will feed back into and influence the v1ab111ty of the more basic

service apparatus. In other words, the constituency organization can provide an adaptive

capacity within the total system.

It is that concern for the built-in, adaptive feedback that provideé the primary
impetus for the present project. The goal is to Be able to build a participant confedera-~
tion that will work to enhance the performance of NEDRES. The more immediate
objective is to provide the best conceptual base p0581b1e for the detailed planning and

configuration of the confederation so that it will support the achlevement of the goal

from its earliest inception.

While achieving adaptive feedback is a primary impetus to the creation of a parti-
cipant confederation, another source of inﬁpétus of nearly equal status comes fro“m the
&dvantages of sharing. It should be recalled that the core function of NEDRES is the
sharmg of data resources.. The addition of the confederation to the service dehverﬂ' :
apparatus will permit ‘the sharing of burdens as well as resources. Such burdens 1nclude
the costs of identifying holders, Q.f negotlatmg access arrangements, and educating users.
"Ideally, some portion of these burdens can be distributed throughout the confederation so

that the core functions do not get bogged down.

2.0 STUDY PROCEDURE

~ 4

2.1 General Background

The develoﬁment of a new information service and the configuration of its organi-’
zational components can be perceived to be a subset within the broader ‘problem domain
of advanced system design. The logic and procedures by which systems are designed are
in a state of continuing evolution. For exarple, in the 1950s and 1960s, the preemineﬁt

strategy in system design was a "de novo" or !'start-from-scratch" a roach. In a sense,
gy y 8 PP

the presumption was that there were no truly relevant predecessor systems and that, in

)




.

I
v dny case, the influence of precedents would tend to constrict the 1maginations of thé

designers. The best concrete instances are found in the space program where, 1ndeed it

r

woL'le be a hard stretch to find valic‘precedents, /

More recently, the emphaSis u}( advanced system deSign has shifted toward a more -

conservative approach with the emphasis on cost control, rmstake avoidance, and incre-
mental change. A much more detailed logic has been created for anﬁcipating the conse-
quences of each design choice (Ostrofsky, 1977). This logic is tightly linked to the
process_ of extrapolation from present experience with similar systems. The present
effort toward the development of the NEDRES reflects this contemporary logic.

) P ‘ . . \,
2.2 Data Collection and Analysis Procedures

The key procedure element has been comparative analysis and the building blocks
of the methodology are actual operating systéms with which comparisons can be made.
Ideally,* three classes of cbmparisgn systems can be identified: the so-called base-case or

predecessor system, a primary reference system, and a set of secondary reference

systems.

-

There are three action elements in the methodology. First, the comparison systems
are scrutimzed for operational deficiencies with particular emphasis on the base-case.
.The obvious intent is to avoid the perpetuation of any past mistakes. Second, a trial
configuration of the new System is assembled in the form of a symbolic model. Third,
the model is "exercised" in the sense that scenario is followed that Is "intended to repre-
sent the system in action.. For example, it is known in advance that’ one of the functions
of the system is to identify data resource holders. The question the developer asks iss

How will the configuration,support or carry-out this function‘? Each step of the process

of conducting a holder census is symbolically “rehearsed" Wlthlnxthe trial configuration. :

Such a rehearsal establishes whether the configuration contains the full set of compo—-
nents to carry out the function and whether there are potential barriers or bottlenecks in-
the activity flow. If problems are found,.the comparison systems can be re-examined as

3

‘a potential source.of solutions.

The steps are recursive in.that solutions to problems constitute changes in the

initial trial conﬁguration which can, in turn, effect other functions. Thus, the configura- " -

tion must be exercised and modified until it is certain that all the principle functions can

be performed in an.efficient way. . .

-




. / ' ’ ‘ .
~ - In the present instance, there®vas a predecessor system called ENDEX that could
be used as the base-case. However, it should be noted that while components Stlll exist
and can probably be adopted fer use iny NEDRES, the ENDEX service has been shut down

for over a year so that current operat1ona1 assessments are not available. E
' |

A much richer - experiential’ base exists W1th respect to the reference system .
‘ ‘ requirement. As a first step in the present pro;ect over ten mformatmn service net- '
works were examined to find features that might serve as prototypes for NEDRES. Five |
of these.networks were selected as the most relevant in the sense of provu:hng features “ ;
that could help guide the planning of the NEDRES participant c_onfederatmnt The de- . ‘
tailed descriptions of these predecessor networks are presented in the project report
entitled, Descriptive Analysis of Selected Data Referral Networks (MAXIMA, op. cit.).

From these several systems examples, a anber of lessons can be drawn-—both
positive and negative—pertaining to a range of concerns from foverall governance
arrangements to the techniques most widely used for interparticipant communication.
However, only one candldate for the role of comprehensive prqtotype emerges from the ‘
set of five: the NAWDEX (National Water Data Exchange) system established by the j
United States Geological Survey in 1976. While centrally administered by a federal i
' gency, those in charge have managed to minimize the distinctions between ''service
provider" and "customer." All participants have been induced to assume a high degree of )
responsibility for the viability of the service in the sensggﬁl‘ its economlc sustenance, 1ts -
*  coverage of water data resources, simplification of access procedures, and quality con-
trol. As a program, it has accomplished a level of participant involvement in one data
topic area (i.e., water resources) that NEDRES is intended to accomplish for a more

varied topical set.

2.3 Conceptual Analyses N

L

In:addition to the empirical analyses based on actual operating systems, two lines
%t copceptual analysis'were also pursued. One such conceptual route was to examine
process and economic transaction models from disciplines other than information ser-
v;ces development for possible relevant contribution to the resolution of design choices
for NEDRES. The second conceptual route was to consider organizational models that

have been historically linked with the provision of information services.
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* 3,0 SUMMARY OF FINDINGS ° c LT
3.1 Conceptual » § (" .« . o
3,14 Transaction Models ' . ;- P
- . . / p

~

- In the classic model of a free market transaction, theg trad&iona.l focus is on supply,

- demand, [and price. .Analysjs_based’ on such models and extrapola?mh from them to’the‘
planning of systen;s\ such as NEDRES is tigh‘tly constrained, however, by Fhe fact that
-t\ng'ﬁtional models assume that the product acquired by the buyer in the transaction is a

tangible one. -

Another (usually unstated) assumffion in classical transaction models is that the -
relationship between buyer and seller is transitbr;l or, at best, episodic. That is, in the
-basic. model, there is no inherent justification to extend the relationship once the Euy'er
has his/her goods and the seller has his/her money. However, such an assumption is not
en{irely valid now even when the exchange medium'is tangible. For example, either
implicit and explicit warranties are now the rule rather than the exception in most
tangible-éoods transactions and any such warranty commits the seller to a lengthy rela-
tionship with the buyer even if the relationship is tacit and never effectuated by any

\

further direct communication. . , -

When the goods involved in the trgnsaction are intangible (i.e., services), it can be
hypotheéized that there develops on th}éart of both thehproviders and’ the consumer a
set of "shared in?erests" that relate to the transaction-proper. The outcome can be a
form of sustained collabpraﬁon between provider and consumer. Such a relationship is
manifest in the continuity that exists in the relationhip between a physicfan and a
-patient or between an attorney and a client. The shared intgrest appears to derive, in-
part, from the costs involved in building mutual understanding and confidence .

-

Such observations can be conceptualized in the form o{ an hypothesis to the effect
" that the more transactions involve iritangible goods, the greater the degree of provider -

! C
customer (user) collaboration..

" Exhibit 3-A illustrates the proposition in graphic form. The shift from competitive » -
-. bargaining to collaborative negotiation "is (hypothetically) a consequence of the )
movement toward a service economy and the increasing dominance of intangible "goods"

in the exchange process.

~ ‘ .
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* Measured by duration of transaction episode and the level of investment by all

participants in the preexchange, exchange, and postexchange relationships.
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-Still another factor that could be relevant to the planning of the NEDRES confed-

eration is that represented by the concept of a public or, collective good. A collective

good is one that accrues to all the members of a group by an intrinsic diffusion mechan-

" ism. For example, reducmg the pollunon in a lake would be a collective good in the

sense that all lakeshore property owners would automatically benefit. If the lake were
accessable to the general public for recreational purposes, the poﬁlon reduction would ’

N

be a public good.: 4

Olson theorxzes (Olson, M., 1971) that collaboration among group members to * !
achieve collective goods is a negatwe function of the size and spread of the group..
However, this negative effect can be overcome if selective incentives are'added to the

pot—so to speak—to specifically compensate those members of the group who absorb the

_costs of coordination.
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If these gpotheses are valid, the summary implications are that some form of
NEDRES user group (or groups) would come into bf:ing spontaneously whether authorized . 5
or sponsored by AISC or not, The relationship of such groups to NEDRES as the service
provider or to one another could be varied and changeable unless consisteqcy is

established by some structuring of the arrangements.

3.1.2 Organizational}Models S‘/\ - g -

3. 1\./2.1 The Association Model : ‘ \
. T - ?
Workers in scientific and techmca.l flelds have a strong tradition of voluntary '
confederatlon and .the mutual sharing of resources The structures can be completely N
informal as represented by thﬁ so-called invisible college, or have complicated structures
‘...‘.':‘ . sth as the American Chemical Society with its subject-orierited sectidns and its regional
p.._ 3chapters. The NEDRES plan could incorporate a number of features, from such associa-
Ve “tions. It particular, the efféctiveness of suéh organizations in providing both profes-
sional and substantive information to members (i.e., the communication area) and in
providing for.continuing education (i.e., the user training area) constitutes a set of stan-
dards toward which NEDRES possibly should be aimed. ' s A

v

With respect to governance, there are also some useful features for considertaion
Specifically, association governance tends to be dualistic. Qn one side, there is usually
some form of constituent assembly with an elected board and a president at the top. The
board can and usually does function as a steering committee, and is empowered to pursue -

projects through both permanent committees and ad hoc sxgro‘ups‘.

On the other side, there is usually some fgrmp’f central secretariate hqued by an
executive who is explicitly an employee of the association. This secretariat nominally
considers the routine, day-to-day business of the association including the production of
journals and the provision of other information services. )

Certain tensions with respect to authority are often generated by this dualistic
arrangement. The president and the board have prerogatives b'ased' on the support of the
mem&rship while the executive officer has the greater intensity of involvement in

association affairs and, usually, a higher level of managerial skills. ' -

. - | - ) ]
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[f the voluntary confederatlon of part1c1pants in NEDRES is formally orgamzed

with elected officjals, while }he central operations are E:onducted by salarred profes-

)

sionals, similar kinds of tensions could a,rzse
t

S Another functional areg, of concern is that of financial support. The key ingredient’

in the association rodel is some version of membership dues: Such’dues are often

¥

augmentedSby funds from subscription fees and Jrevepues from annual conventions that

come frorh exhibitors fees and attendance charges. Some associations have such profit-
able journals that dues can be kept minimal. " However, recént general trends in dues

" increases have been hriked to declines or zero—growth of a;soelatlon membershlps. pne .

problem. appears to be related to the fact that there is, httle perceptual correlation at
the level of the‘individual member between the amount- of the dues lévy and the amount
or quality of the services provided. The survey of potent1al DRES" users (MAXIMA,
1982 b) reveals that such & lack of relatlonshrp between the cost to the user and the

'magn;tude of serv1ce is.a sensitive issue for the sc1ent15ts and technologxsts in the envir-

he- avoidance "of Situations where the correlation is not clearly
other aspect of the Olsen hypothesrs (op. cit.) regardmg collec-

onmerital studies arear
positive als also could be
tive goods and speci#l ificentives.

?mally, some consideration should be gwen to the factor “of membersmp coheslon

. Association fnembers 4re bound together 'by common mterests lmked to their 1nvolve-
‘ment in a single scientific or professlonal tﬂsmphne ’I'he participantsgn NEDRES will be

qulte heterogeneous with respect to d1sc1phne sé that the binding f must come from
some other source. In this regard, among others, the association model cannot provide a
comprehensive blueprint for the NEDRES confederation. " .
¢ ‘ ’ . . ' »
/ = :
3.1.2.2 The Consortium Model Y
4 -

Consortia?\a‘re the established vehicle, for interorganizational cooperation among
libraries and other types of 1nformatlon service orgamzatlons. As in the association
model, there exists a r’lch tradmon of successes. Information s;rvrce consortia generally
manifest a ﬁeﬁiree of generosity on the part of participants—san apparent willingness

tot

to contribut
surface, consortia appear to represent some refutatlon 3f the Olson hypothesis. Careful

examination reveals, howe:} that those consortia that survive their formative stage do
provide special incentives as revealed in our case study of the Regronal Medical Library

-10-
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collectwe good with little or no special compensation. Thus, on the -
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Network (MAXIMA, op. cit.). Specifically, the ten regionaJ libraries that constitute the
core of the cons'értium are reimbursed, in princfpl or’ every inter-library loan
transactlon that exceeds the h1stor1c frequency of sach ansacnons. 4n other words, the
‘source of the collectrve good is rewarded for fulﬁlhng thgt role. \ ‘_ .
The main lessons to be learned from consortia, however, came from’ the junction

.

* « between Stucture and governance, on one hand, and legal agreements on t)e other hand. .

X3

Possibly because of the good-will aspect mentloned above, consortia have been
launched from time-to-time without much planmng. In partrcular, gavernance arrdnge-
ments have been ad, hoc and cqmmlttments..oé a contractual natyre have often\.been ’
lacking. When the arrangements are so casual, the degree of actual cooperation tends to
decay. /A recent incident tiat evolved from a consortium of ten academic hbrarles in
sc‘th-centra.l M1nnesota reveals that when centralized management and formal agree-
ments were introdyced after a period of decﬁhe and decay, the ne ,gagye trends were -

reversed. ' . ' .

4 N '

In the ar of financial support, library consortia tend to be dependent on thejr

parent insti and where voluntary cooperation prevails, very little money changes

: N .hands.. _Therefore, even though NEDRES will be an informatipn sérvice and any par-
ticipants are likely to ha've information services as part of their own operations softhat it
might appear that‘ the consortium model might be entirely approprlate, the economic
factor constitutes an 1n<)ompat1b1hty because the actuaJ costs of NEDRES operations

8
d. o O
must be at least bartra.lly recovered. T h % -

d" ¢

PR

3.1.2.3 The Consumer Group Model

¥
- . . . .

. As suggested in the discussion of economic models, many essentially commercial
information transactions involve enduring relationships between pMvider/supplier and

customer/consumer. Doctor-patient, lawyer-client, and teacher-student are among the

.

-

classic examples, but the same characterlzatlon €an be made with respect sto the rela-
tionship between a pubhsher of a periodical and subscriber. In¥8ther words, it is a

- general characteristic of commercial information service relationships to be sustained

over time. . o
”~ . L_- N
*The assertions are based on personal observation and verbal accoun from E. Johnson
who was, at the nme, Hedad Librarian at Hamline University, St. Paul, sota.

‘s

-11- ' .
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This characteristic Has, in a sense, washed back into areas of transaction that
1nvolve tanglble products. In fact, its most prohounced mamiestatron is in the purchase
of computers, parti¢ularly p sonal computers. In this case, the characterxstrc has been
institutionalized in the form of permanent "user groups." These groups apparently
reflect a sense/of muE\Qla-l
historical precedents. The mutuality is conf1rmed ﬁzy the fact that th Lellers now typi-
cally take an active role in the initial formatron of the grQ'Ups and thQ&ovrde a subsidy
in such forms as secretarial services, newsletter production, defrayment of costs of
meetlngs, provision of trarmng, and 1_nvestment in the development of new products such

as specialized software packaées. o

+

Jddly, in a%ajor area ,of- service transactions—anline bibliographic services—
similar user groups have formed, but without the part1c1patron of the sellers or vendors.
In /Q,Lher words, paradoxlcally” where the permanence of the relatronshlp is vrrtually
imposed by the form of. the .tgansaction (i.e., subscription), the potentral utility of
mutuality, between seller and buyer 1} mainly d1sregarded by the sellers (1 e., the-vendors

¢ I%

of online servrces).

’I'he posmve experrence-cooper( tion rather than confrontation-—r'egistered by the

computer user groups §Jggests that it is better for ti seller/provider to become 1nvolved ‘

in the, a§sembly and sustenance of buyer/user coliectivities, rather than to have such

groups emerge spontaneously in response to putative grievances. The next logical step 1s
to suggest that if one were in the process of developing a new information_service,
part1cularly one that would operate in a commercial or quasr-commerclal mode, one
\would be well advised to incorporate planning for such a user collective in with the
ptanning for the technicdl and the organizational features of the new servrce The poten-
tial relevance of such concepts and the actual experience in their 1mplementat10n is

being consrdered in the planning of the part1c1pant confederation for WEDRES, as
reflected by the present teport. , R K3
3.2 Summary of Empirical Findings

[

3.2.1 Brief Review of the User Survey

*

1..

’I'he survey (MAXIMA, l982b) conflrmed a high level of potengnal demand for the

kinds of services that NEDRES could .and should provide. ®: also revealed that holders

L
+

"

obligation between seller and buyer, that transcerids mast’

-

e
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are indeed prepared to share their data resources. Howéver, the critical finding for

present purposes was the diversity of the users. Their subject orientations vary, their

organizational affiliations vary, their ;econom1c circumstances vary, and their specific' -

" data needs vary not only from person to person but over. time for the same person. This
condition puts a burden on the developers and managers of NEDRES to provide the capa-
bility to match these varied and charging needs.

\ C

§‘2;2 The Bée—Case:’ Evaluat\mriT
~ . /

1 4

ENDEX, the NEDRES prectecessor system, ceased operation in 1980. As suggested
above, little operat1onal documentatlon exists., Consequently, there is some risk that the
few elements about whuch there is tangible data, will receive more attention then they
warrant. To counteract-t Js trend it is appropriate to begin with a listing of all the
factors that may have contrlbu,ted tolthe demise of ENDEX. These are as foﬂows'

>

ni. » '
. R . <

-« "o Lack of awareness of the service on the part of potential users and sufficient

S reSOtlrceS to promote awareness . ' -

v

"o Lack of proximity to service access sites due to the low number and particular
geographic’ dlStl‘lbuthl’\ of such sites “

o Lack of user control or. drrﬁt involvement in the f1le search process

' a‘}" I
o Lackof cornprehenswe coverage of data resources

o Lack of fallow-up capabilities to aid users in achieving physical access to the
data resources ’

o Lack of special mcentwes for data resource holders to compensate them for
i ) the1r efforts gwolved in making the data available to others

”

o iack of adequate computer capac1ty-—lead1ng to transaction delays

/]
ack of familiarity by users with 1nfor£fmat1on rétr1eval software used

_As, will seen in the subsequent discussion, detailed critique is provided where
du °
concrete eviddnce is available and, more generally, s specific provisions are recommended

so that the NEDRES can avold the listed pitfalls.

13-




A :
3.2.3 Refergnce System Analyses o , -
. ‘ ¢ | ' | )
" To review, five reference sygtems were'studied in detail:
} ’ ! - ’ , o/
o The National Water Data Exchangg¢ (NAWDEX) ‘
.o The Regional Medical Library (RML) Network .

o0 The Social Science Data Archives (SSDA) Network

i

o The Online Computer Library Center,}nc. (OCLC)
. o - The Canadian National Database for Geological Information (GEOSCAN)

» - ’ .
Of the five, two are private sector operations (OCLC & SSDA Network) and three

are run by natlonal government agencxes.

't

/
NAWDEX, the RML Network, and OCLC are all hlghly successful systems. These
systems have each served as models or prototypes for later developments on, the scale of

a global diffussion of innovations. ) . k\ ‘

It is still too early to tell whether GEOSCAN will be viable or whether it will have

a similar 1mpact Bh mformatmn systems work.

The SSDA Network has been dissolved. While the precise reasons for its dissolution
are not known, the conditions that were associated with its termination have been docu-

mented and some useful Inferential'lessons can be drawn.

All of the reference systems that were covered were at{least national in scope
(NAWDEX, RML Network) with GEOSCAN being national in scope for Canada and the
Social Scie Data Archives Network and OCLC having international links. All of these
\ systems we:a&ﬂstructed on a base of emstmg institutions and to a con31derable degree,
| the network linkages were already in place and needed only to be formalized and solidi-
fied in order to become components of the larger organizational structure. For example,
some traffic in document exchange betwegn participating libraries was already taking
place before the formation of the RML Net’work. The creation of a more formal struc-
ture by the National Library of Medicine permitted the Regional Medical Libraries to
‘1ncrease the volume of such trafﬁc and to ré@ch out to additional institutions that' had
not yet been involved in such transactions, but the main framework of ,the network was
already in place. This circumstance is probably most important for international- level /

™
[}
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- arrangements. It seems likely that insofar as international reach is an objective in the
NED‘RES plan, the steps taken to achieve this objective should be oriented toward nego-
tiations with existing organizations that already have strong constituency relationships
with other bodies which contain both users dnd holders of environmental data files.

A related feature of the reference systéms in the study set has to do with the
degree of government agency involvement. While both NAWDEX and the RML Network
are government administrated systems, the level of involvement is strikingly different.
The government takes a dommant admlmstratwe—managenal role at the day-to-day
operational level for NAWDEX but not for’ the RML Network. It is often forgotten that
the RML Network was originally funded under grant arrangements rather than by con-
tract. This initial arrangement reflects the fact that the NLM officials both desired and
expected the Network to be self-governing. It was only after a growing collective per-
ception that the arrangement lacked leadership initiatives that the funding arrangements
were changed, and even then, a rather laissez faire management procedure was followed.

It 'appears that the precedent of a high degree of autonomy on the ﬁart of the
Regional Medical Libraries was too strong to be shifted by the change in funding ’
arrangements. The relative success of the RML Network in achieving its functional
objectives suggésts the conclusion that strong central managerial control is not essential
to effective operations. It is also widely recognized that there is concern about the

question of ezonomic efficiency on the part of those involved in Network operations.

Ironically, both a highly successful and an unsuccessful system have had the least
administrative influence from federal agencies (OCLC and the Social Science Data
Archives Network). Both were partly subsidized by federal agencies during their forma-
tive stages, but were clearly aiming for a self-sustaining mode of operation in the long
run. OCLC had the initial advantage of getting both money and instrumental resources
(i.e., funds from the then U.S. Office of Education and the MARC-II tapes from the
Library of Congress) from the government and additional funds from private philanthropy
(i.e., the Ford Foundation's Council on Library Resources). The Social Science group was
more dependent on dues from part1c1pants It can only be speculative, but it seems
possible that the member components of the Social Science Data Archives Network could
confront the possible dissolution of the larger confederation with equanimity for two
reasons: (1) each had succeeded in achieving near-peak levels of regional effectiveness
prior to the formation of the national confederation, and (2) each could make an indepen-
dent objective appraisal of the value-received for their dues contributions. In other

7 .
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words, there was a quasi-commetcial relationship between the member organizations and
the confederation managers that could lead the members to terminate the rekationship as
. soon as they perceived that the benefit-cost ratio was unfavorable. In a sense, OCLC:is -
gven more commerciauy oriented, but it is avowedly so with few re}naining pretentions ’
to academic collegiality as a binding force. I;ydeec_i, some participants have withdrawn

from OCLC; but most "customers" appear to perceive that their own benefit-cost ratios

. are positive. 1
N - A
The inference that cah be drawn from the analysis of the mode of funding and locus
of managerial control is one that leans sli.ghtly in favor of some form of sustained man-

agerial involvement on the part of the federal agency concerned and away from quasi-

-

commercial arx"angements. ﬁ R
e

The third general feature that needs to be Mentioned is the matter of participant
responsibility for the quality of the product. In this regard, it is the RML Network and
the Social Science Data Archives Network that stand at opposite ends of the continuum.
In RML Network transactions, there is not even the question of disavowal of responsibil-
ity. No participant would have the slightest expgctation that there was any form of

endorsement implicit in the fact that a document is delivered by an "agent" of an author- .

itative government institution. The mode is now and always has been caveat emptor in .

the exchange of documentary materials. , .

The Social Science Data Archives Network, on the other hand, had as one of its
original and primary objectives the enhancement of the quality of the data provided to
users and the protection of such users from "dirty" data. It seems probable that this
focus was engendered by the fact that social science data is inherently more ambiguous

than data from other disciplines. Possibly ;ven cleser to the point is that the purpose of
commercial—not scientific, while the secon-

»

the initial data collector was often purely’c
dary users were avowedly scientific. Thus, the original collectors were not under canons
of rigor. In any case, the Network group was at some pains to push standards for collec- -
tion methods, coding procedures, etc., and the various member organizations, such as the
Roper Center at Yale, continue to act to purge "bad" data and to educate the1r users on

|
methods to extract only the good parts from files having mixed quality. }

Since neither AISC nor NEDRES will be data file holders, the NEDRES staff will
be, in a sense, parties to data exchange transactions in which they, the NEDRES staff,
will never see or handle the actual materials. Under t,hesé circumstances, it would




!

appear to be a most reasonable policy for NEDRES to publicly disavow any respor;silﬁilit){
for data quality. This is perhaps a minor point if the data are inherently of higher quality

as they should be given the subject matter, the nature of the organizatioiﬁs doir:g the data
control

collection (i.e., preponderantly government organizations), and built-in quali
mechanisms.* However, no data system can be completely'error free é.nd (as re
the preceding volume) the Laboratory Animal Data Base, which was once provided' the
NLM via MEDLINE, foundered and was abandoned because of criticisms of data qu§ﬂy
To an outside observer, there was some possibility that an otherwise excellent se'rvice
was cancelled because of some minor flaws that would have been correctable by low-cost
adjustments. The point is that it is possible to break your neck by stumbling over a

pebble, and in the case of NEDRES there is no reason for the pebble to be there.

yarted in

¥

These are not the only lessons that can be drawn from the description of the refer-

ence systems. Others come out in the discussion of the functional areas that follows.

3.2.3.1 Structure and Governance . s

All of the Network organizations designated as reference Nsystems share the same
basic organizational structure which is a form of a multi-ring star pattern. The main
structural variants are in the number of rings in the star, the,.spar"n of numbers of com[;o-
nent organizations in each ring, and whether or not the central rings or the central node

is in a hierarchical relationship to the outer rings.

 The archetypical arrangement is illustrated in Exhibit 3-B. The arm marked with
the numeral I is characteristic of the RML Network. The céntral box rei)resents the
NLM; the next ring is composed of the Regional Libraries (10 at present); the next is
composed of the so-called Resource Libraries; the next is the Service Units; arid the final
ring is composed of users, Of course, each ring element in the RML Network has its own
set of users that are not shown on the diagram. Likewise, there are collateral connec-
tions both within and across rings so that, for example, a Service 'Unit can go to other
Service Units or to Resource Libraries other than the primary one. These links are not

shown in order to avoid clutter.

~
\

*It is a matter of negative feedback. For example, even a commercial firm--say one
doing seismic soundings for petroleum exploration--could not survive long if their data
were faulty. In such a case, one could probably say truthfully--if its good enough for a
large oil company its good enough for a university geologist. .

| -17- . 2 5
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While the NAWDEX structure is also a star, it has only a core and two rings: the
first ring is composed of the 60 Assistance Centers and the outer ring is made up of

users. -

-

The Social Science Data Archives Network had a core and two rings also. The first '

ring was composed of twenty major archival centers, the next of users.

OCLC also has twenty regional centers in the first ring and 2,000 users in its outer
ring. GEOSCAN is basically’a smaller network having a first ring composed of ten cen-
.ters and these centers work directly with users. However, GEOSCAN differentiates
between professional users and lay users. The lay users are restricted to searching for
data via one center, the Library of the Geological Survey of Canada. Therefore, all, udiits
in the first ring are not functionally equal; the LG§C has a special role. ‘

The degree of hierarchy is the factor that Connecﬁ structure to governance
considerations. In this matter, it is clear that all of the organizations in the case s;:udies
were intended to be governed in a democratic, representational manner. However, there
turns out to be many in{pairments to the realization of such a goal. Fundamentally, for
example, the group or body that arranges for an organization to be brought into being is
generally assigned prerogatives in the formulation of policy and the articulation of
operational procedures. Ordinarily, such a leadership role assignment would be expected
to be amphﬁed when the founding body is a governmental agency because such agencies
are umversally h1erarch1ca1 with: deczslon-makmg respons1b1hty and authority explicitly
determined by rank. Consequently, it is highly 1ron1q that the orgamzatmn that appears.'
to have achieved the greatdst degree of authority delegation and participant influence on
poiici&s and practices. is NAWDEX,. the most "governmental" of the five cases. (Note:
GEOSCAN, the Canadian. Government's system, does not count for much in this topic
area becauSe its governance procedures are still evolving, Howeveér, its developmentai
history reveals that it too has been set up in such a way as to permit maximal 1nﬂuence
on the part of prospectwe parucxpants. Every attempt was made frorwhe outset to
achieve the idealistic goal of aSSembhng a user-designed system (Batteke, et al,, 1974)
However, it remains to be seen whether or not the same level of idealism can be followed

in practice once the system reaches full operanonal status.) oL




Exhibit 3-B
Archetypical Star-Type Network Structure

\ ) ' - ? ’ . 'w 1‘

. - |
First Ring ‘

|

Second Ring -

e

) Indeed, the case studies can be read to suggest that the less oureaucratic and more

' "casual" the founding body, the more authoritarian the final conﬁguratlon. The SSDA
Network for example, was founded by an ad hoc committee of a professronal society in
‘the context of an annual convention. Its final configuration was described by one com-
mentator (Rose, [974) as "elitist." OCLC was also founded by an ad hoc committee: one
made yp=of academic librarians who constxtuted a component group of the Ohio College
Association, a voluntary membership consortium that had no legal status before 1956,
and no central secretariat until 1966. Yet OCLC has had the most controversial govern- )
ance arrangements. It provided-few fnechanisms for participant influence on polfcies_ and
practices whilé it functioned as a collective between 1967 and 1981, and now, as & not- o
for-profit but quasi-commercial organ‘ization, its board of directors is dominated by its™

-

ex—ofﬁcm members.

The problems wrth the governance of the RML network have been alluded to prevr-
ously. The 1n1t1al concept of a self-governing arrangement has eroded even though the' ®
founding group has never had either the 1nchnatlon or the capability to exert authorxtar-

ian influence.

>
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In summary, if the goal is to achieve an arrangement whereby all participants have
the opportunity (if not the inclination) to influence the polie;'es‘a‘nd practices of the
organization .as a whole, the ‘best reference model is NAWDEX, How.ever, for reasons
that will emerge later in the discussion, the planning principle for NEDRES probably
should be to use NAWDEX as a baseline case and strive to take the distribution of

.
governance authorityone or two steps further. ,
.
3.2.3.2 Communication Patterns and Methods

The networks that have been examined are not distinguishable from other relatively -
large organizations in terms of the availability of communication modes and channels.
Almost al|_conceivable options are available and almost all are used to some extent. At
what might® be called the ef\gineering level, the number of optional modes is large.
However/ the whole universe of such options can be characterized in synoptic form as in
Exhibit 3-C. This paradigm can be useful to ‘us both for recapitulating the communica-
tions practices followed by the reference networks and for_exploring, later on, possible

innovations for NEDRES. d

Exhibit 3-C
OPTIO}IAL INTRA-NETWORK COMMUNICATIONS MODES "

Y

Patterns . -+« Methods

Face-to-face . . Mediated
o Real-Time . Stored Mixed

L e P

Bilateral or : . ) :
Restricted ~ -|  (Private Conversation) | - (Telephone) (Letter) (Telefax)

'Multilateral C ) L
. | or Open . (Committee Meeting) (Teleconference) (Newsletter) | (Computer-
: Conference)

-~ ~ -

.o

F] ) ‘ .
*  The paradigm conveys directly the extent to which organization communications
" can and should be concentrated in the multilateral or open category urider Patterns.
. Within each of the cells of the matrix, a common #xample is provided in parenthesis. We
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find the newsletter mode as an example of communications that are multuateral or open
in pattern and medlated, using a stored message, as methof. Thls locus is, important
because, looking across the five cases studied, the standard mode of communication
appears to be the newsletter. ’I'h'e adopiion of this mode appears to have taken place
once the number of partlcnpants reaches the three-digit level. During the formative
-stages, participant communication is generally ad hoc, ad lib, and mformal, punctuated

by semiformal conclaves.

Even' the newsletter mode, however, is susceptable to some variation. For
example, 1n the NAWDEX case, the origination and dissemination of the newsletter is
arranged centrally. In the RML Network case, each Regional Library prepares its own

version for-its own regional constituency.

Broadly speaking, the, most notable feature of the communication activities of the
five organizations is their mundane quality. This functional area does not seem to be a
source of problems either to managers or rank-and-file participants and this may be the
reason that little, if any, innovative enterprise is shown by any of the five organizations.

Consequently, it seems reasonable to assert that this area is unhkely to engender
serious difficulties for those developing NEDRES. While it is not a matter thatwul "take
care of itself," it does seem that some variations on the newsletter mode plus some form ’

of periodic assembly is reasonably effective and not obtrusively costly.

" Participant assemblies should probably take two forms. For'a nation-wide or
international scope of operations, the periodic assemblies might best be held bimonthly
on a local or regional basis and annually for the whole of the participant membership. In
the NEDRES case, coscheduling the lar meetxng with some discipline-oriented national
,_professmnai soc1ety meetu@g might not i leal because of the heterogeneous discipline
ES part1c1pants. Such arrangements, in other
to other criteria such as convemence of tlme and

representatlon among pﬁéspectlve
words, should probably be subordi
place for the participant group as a whole. ~

3.2.3.3 Legal or Operating Agreements ' :
It is somewhat strange that for CO?CUVGS that are nominally democratic and that
are avowedly voluntary in nature, the be§t success appears to be associated with the use

-

of rather firm, legalistic forms of membership agreements. N
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Some form of "contractual" committmest on the i)art of participants is charaiiter-
istic of all the drganizations studied with the exception of GEOSCAN, which has not yet
reached the level of development where such an instrument would be appropriate. How-
ever, in the cases of the RML Network and the SSDA Network, such agreements do not
(or did not) extend to the level of the end user. In the case of the SSDA Netylork, the

contractual obligation was one between the regional centers and, in effect, the central

secretariat function was a resuit of th1$ agreement. The actual procedures for delivery
of data services to individual clients of the local or regional level were not perceived to
be a matter that should be standardized by a formal agreemer(rt

Likewise, in the case of the RML Networks, formal agreements exLSt between the
.. federal agency (The National Library of Medicine) and the Regional Libraries, and can
exist between the Reglonal Libraries and the Resource Libraries but any form of binding
committment below that level (i.e., between Resource Libraries and Service Units or
between Service Uni:cs and. end users) is completely-optional and not a matter of apparent
concern to the sponsors. The great number of participants and the variability of circum-
stances at the service unit/ end-user level would grobably make it unrealistic to even

pt to bind the whole constituency together by legalistic means.

In the case of OCLC, the end users are institutions, not individuals. _Consequently,
it has been possible to establish a contractual framework throughout the network. The
basic and standardized legal committment is the one between OCLC, Inc. and its twenty
regional clients. Strong guidance is provided by OCLC on how the regional centers
should arrange the legal committment on the part of their 1nst1tut1ona1 subclients in the
form of a stgndardized Partlczpatron Agreement. In summary, the end user (a particular
library) enters into a service contract with a regional organ\1zat1on and the. r?glonal

organization is party to its own contract w1th OCLC, Inc.

NAWDEX dlsplays a pattern all its own. While it has its own regional centers, the
crucial contractual arrangement' bypasses these centers in the sense that each end-user
organization makes its committment directly with the NAWDEX Program Office at’the
United States Geological Survey (USGS). Not only'is the committment direct, it is also
two-tiered. The first tier is a Memorandum of Understanding that defines the basic
.obligatr'ons of the parties to one another with particular emphasis on the mémber's obli-
gatlon to provide access to their data holdings in response ta other members' queries.
The second tier is called the' Memorandum of Agreement. It is somewhat redundant with
the Memorandum of Understandrng, but the focus is more on the procedures for online
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utilization of the Directory and Index files of NAWDEX and the WATSTORE file. The
particular precision reflected by this second instrument appears to be a consequence of
the fatt that online access involves the Computer Cyenter Division of USGS as host and so
the NAWDEX Program Office is at pains to ensure that its constituency follows the
utilization pro®edures imposed by the Computer Center Division.

_ The summary mf___ery\ces that can be drawn from observations of these reference
systems are somewhat surprising. That is, there is apparently fio serious reluctance on
the part of voluntary participants to enter into rather firm legal committments as a
condition of membership. Also, the effectiveness of the system appears to be correlated
with the degree to which the obligational committment is extended to the end-user level.

The incongruity resides in the observation that the service transaction appeare to
. work best when it is decentralized, but the legal committment works best when it is
centralized. In summary, a form of duplex structure might bé optimal with the central
facility having direct bilateral dealings with end-user level participants in such
functional areas  as communications and contractual obligations, but us1ng reggonal
centers and thus an indirect mode for the prov1s1on of referral and support serv1ces.

3.2.3.4 Policies and Methods of Financial Support

It is useful at this point to distinguish between development and start-up costs as a
distinct set compared to day-to-day operating costs. The means for meeting the latter

costs will be covered in the next section; for the present, the focus is on the former.
/ .

All of the networks covered by the study had some support from federal sources
during their formative stage. Likewise, all had some support from nonfederal sources—

even those such as NAWDEX and the RML Network that could be called feéieral systems.

The two federal systems are more relevant to NEDRES in this regard, so the others
will be noted only for contrast purposes. The key factor in the development of NAWDEX
and the RML Network was the a(railability of an infrastructure of organizations that
already manifested some level of service provision of the sort to be provided by the new
system. So much has already been noted. What was not stressed above is the fact that
the components of the infrastructure already had also a very 51gn1f1cant resource analog-
ous to capital goods., Specifically, in the case of the RML Network, the Regional Liljrar-
ies and the Resource Libraries were selected for their roles in the new system on the
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_ basis 9; their eSdsting document ‘{wolding's—particularly their collection of biomedical‘
journals. The dollar value of such journal holdings at the typical Regional Library can be
estimated as greater than $l,'000,000 wi."ch annual increments in the neighborhood of
$100,000. ’I'r}'e system's aggregate holdings of documentory materials, upon which sesyice
provision depends, is certainly in excess of $100 million. In gffect, the government could
"ease" this. resource and pay for its exploitation as a service ingredient for about |

.

+

$3 million per year. i
“ The point to be drawn, is that while 'the government contribution d_’f“capital funds ‘
(and in the case of 'OCLC, éapital goods) is essential to the establishment of new or : }
greatly expanded services, the nongovernment participants do not come to the collective |
enterprise empty handed. The implication for NEDRES development is that start-up
investment costs can be held to a minimum if a portion (the largef the better) of the

resource provisioning responsibility can be Helegated to key, nongovernmental partici-

pants. If, for example, the final NEDRES plan réqdires the involvement of some number

of regional or local service centers, the organizatfi‘pns upon which such service centers

will be based should be chosen in part because of their status as holders of pumerical |
data resources, hot because they are potential users or’ because they happen to be gov- ‘ ;
ernmental organizations. It might be pushing the point too far, but-it also might be“ |
beneficial if such key participants were also chosen on the basis of their ownership of J
cdomputer resources. |

* 3.2.3.5 User Charges gnd Cost Recovery’

The practice of charging a fee for the use of a service is usually associated with
the operations of a commercial enterprise. However, such practices are not the exclu-
sive prerogative of the business community. There is also a broad range of transactions

that are not strictly commercial where fees are imposed. The examples of the physician,

the private lawyer, and the teacher as service providers have already been mentioned. It

-is also true that all level§ of government engage in what might be called quasi-‘» .
[ commercial practices. The parking meter fee is a mundane instance.

At the level of the federal government, such a;rangements are often moré complex

and can have contradictory political overtones. Consequently, in 1959, an effort was

" undertaken to impose a consistent and simplified logic on federal practices. This effort
resulted in OMB. circular No. A-25, which continues to be the principal guide for federal

*
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practices., It specifies that when "a service . . . provides specual benefits . .). beyond
those that accrue to the public at large, a charge should be imposed to recover the full
cost . .« ‘of rendering that service." Another .key stipulation is that "fair market value
should be obtained for the sale or lease of government owned prepoerty." Reasonable
provisions are included for exeluding nonprofit institutions from fee liability ard for
avoiding situations where the cost of fee collection would be disproportionately high.

.

While there rémain some political and ideological issues not completely resolved,
there now ex1sts a reasonable consensus for acceptmg the concept of cost recovery for
" information ser\uces provideg, by federal agencies. Indeed the current administration

places con51derable emphasis on user charges.

" The main stresses surrounding the process at-the op@t’ional level are linked to the
timing of the imposition of charé’és E}nd the use of charges to accomplish ends other than
cost recovery. In regard to the latter practite, the intent is usually to discourage what
have been called "frivolous" requests. For example, GEOSCAN imposes a'$10 fee per
request. This nominal charge is not linked to cost. Current plans call for a comprehen-
sive review of the fee question when GEOSCAN reaches full-scale operations. .

The timing factor comes into play because of) the goal of the advocates of a gwen

service to have that service achieve a high degree of user acceptance as quickly as

possible. A free service is perceived by suc;h advogates as having a better chance of
capturing all its prospective users quickly, compared to a service for which a fee is
charged. Most such advocates (given circular A-25 as a “constraint) are willing to’ con-
‘template the gradual impositions of fees after thé initial "user capture" is completed
How comphcated this can become is illustrated by the evolution of the fee process in the

RM etwork case,

In the beginning, service to end users was free. However, the Network was, in a
sense, victimized by its own success.- Demand expanded far more rapfdly then the sup-
port budget. Growing marginal costs were being carrie*d by the Regional and' Resource
Libraries who had been led to expect to Qreak even. To remam economically viable,
there Was no option but to ask the end user (or the end user' s employer orgamzatmn) to

pay for each item delivered. The whole process is somewhat ironic because the initial

intent had beep to provide documents delivery services for those least able to arrange

access such as students and workers in the allied health care fields.
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. In contrast, the private sector systems such as OCLC an%he SSDA Networks: gﬁere
hxghly dependent on user fees from their begmnmgs. In fact, this leads to the considera-

tion-of the second subpattern. Both private sector systems had'no capltal base-~no form
of cdpital reserves. Consequently, both adopted a form of prepaymer)t in the guise of

membership dues. Also, 1t should be noted, the "members" were not individual end users

but the organizations within which the end users worked. In the case of the SSDA Net-

.work, the "initiation" fee was relatwely high and this might have been a factor in the
. ultimate demise of the SSDA Network In any case, no governrﬁenuoperated system used

this technique for cost reCovery. !

. The: noteable exclusion from both patterns is NAWDEX. NAWDEX has no mmltlon
fee but has had a cost-linked fee'\er- transaction from the outset. In fact, ﬂ’;’ most
distinctive feature of the NAWDEX in this matter is the fine-grained differentiations
made in the Cost-fee conhections. These differentiations are intended to engender
fairness- in the price to end users, making it not only proportlonate to the cost to,the
prov1der but also commensurate with the benefits obtamed. (NAWDE.X also features a
m1n1mum charge in recognition of the fact that the expens‘es of collection should not

* exceed the afgount collected.)

The only systerh in the reference group to achieve full cost recovery from user fees
is OCL.C It is constrained to do so because no other significant source of révenue is
gvailable. The SSDA Network could not recover its full costs and when supplemental
fundmg from federal sources declined, it was no longer viable. The government operated
systems are all subs1dlze&\ to some degree but the exact amount or proportion of cost

" recovery is not known (and-is probably not knowable). The partial subsidy of end users by ’.
the government.ls justified on the basis of the public good achieved by information -

dissemination in areas of public interest such as health care and water resource manage-
ment. However, based on the experience of the RML Network, there is a visible trend

toward.-a proportionate reduction in the subsidy. Igferehnally, the current rule appears

to be that the greater the proportion of cost reécoverable from end users the better.
-
|

-

3.2.3.6 Operating Procedures
In order to provide an integrated picture of operating procedures across the five

‘reference systems, it is useful to adopt the end users' perspective on the sequence. From
that perspective, the pretransaction condition is the recognition on the part of the end
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user that a gap exists in his/her information resources and that filling the gap is essential

if an immediate work goal is to be achieVed. . -~y

The next step is a search for the sPecmc 1nformat10n resources that will fill the
gapy For all but one of the reference systems, the search step Is a system function: the
exception is the RML Network. Searcl'rserwces are not offered by the RML Network,
such, but are usually available through some other arrangements with the host organiza-

tion (e.g., access to print indexes or guch online search servcxes ?s MEDLINE).

Among the remaining reference systems, another drstxnctlon comes into play. that
is the degree to which the provider serves as agent or_interlocutor in the search actmty.
For example, OCLC requires the end user to function enliely in a do-it-yourself mode.
The SSDA Network approach was oné in which the needed resource was identified by a
manual search of inventory files by an employee of the service--sometimes with the end
user@a direct participant and other times with the end user as a passive onlooker,

GEOSCAN provides mainly mediated machine search services. Aga.m, howevyer,
NAWDEX provides the most relevant prece'aent by offering an option to the end user.
Computerized searches of the inventory file can either be conducted independently ’by
the end user or in a collaborative mode or in a mediated mode whereby a service center

operative conducts the search on the basis of a structured request.

The next step is the actual delivery of the information resource. At this stage, the
nature of the material delivered and the manner of delivery are inextricably intermix'ed.
For example, what is delivered by OCLC is a non-numerical record (i.e., a complete
catalog entry) and de}fvery is pade via the same computer terminal by which the search
was initiated. In contrast, the RML Network delivers é:onventional printed documents—

- piecemeal or in sets—-in"full text form after a delay of hours or days.

The product from the SSDA Network, GEOSCAN; and NAWDEX can be most simply
envisaged as a reel of magnetic tape containing numerical data. In the SSDA Network
case, these data recordings were drawn from the Network's own holdings. In GEOSCAN
and particularly in NAWDEX, thé: files are mamly held "outside" the system and a>
second level of mediation can come into play in that an employee of thHe service can act
to med1ate the delivery transaction by endorsing the legltlmacy of the user's work or by
providing other reassurances to the holder. However, the end users can also ask for him/
herself if they understand the delivery procedures which may be unique to the holder in -

question.
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The implications from these referential experiences for. NEDRES seem clear:
variability in end-user needs and capabilities make it a positive virtue to be able to
provide a_wide range of possible degrees of participation in both the search and the

!

delivery stages of the operational procedure.

3.2.3.7 Publicity, Promotion, and User Training

. Most of the reference, systems are not effectively advertised. For some, specifi-
cally the RML Network, very rapid growth in demand level is seen as possibly having
more negative than positive consequences. Indeed, the demand growth already exper-
ienced in the absence of systematic promotion efforts has carried some negative conse-
quences in the sense of enlarging costs more rapidly than revenues. However, the signal
dangen is usually perceived to be the possibility of severe overload on capacity and it has

. been that threat that apparently has kept promotion at a low-key level for all the refer-

ence systems.

Low-key promotion is also widely seen as being commensurate with the value
system of academia--the institutional environment of several of the systems. Even

' OCLC, which is now thoroughly commerical and which has been upgrading its promo-

tional effort, grew into a successful system on the basis, mainly, of word-of-mouth
promotion within the relatively tightly knit community of academic librarianship.

_ The possible exception to this general characterization is NAWDEX which was
much more actively promoted but still to a degreé far below what would be undertaken in

a true commenical enter%rise.

NEDRES i} in a position that appears to require at least a level of promotional
effort comparable to that undertaken by the NAWDEX staff because the NEDRES consti-
tuency is more diversified both in topical interest and in institutional form than either
the NAWDEX constituency or any of the constituencies of the other systems. Such
diversity undermines the word-of-mouth promotion that takes place in homogeneous

groups.
Among the reference systems, the one that has made the heaviest investment in
user training is the SSDA Network. Part of that committment probably derives from the

fact that the SSDA Network managers were all practicing teachers and another part
probably derives from the relative difficulty in wor§ing with the social science data. In
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other words, users had to be trained to some degree in order to have any secondary use of -

the data at all.

At the other extreme, the RML Network has spent virtually nothing on end-user
training—understandably because use requires little in the way, of special skill. Howeve}-,
training was not and is not absent from the RML Network agenda. The training effort
expended has, howe;/er, been aimed at the service providers at the periphery of the
network. Special instructional materials and some "hands-on" teaching were and are pro-

'

vided to operative personnel at the service unit level.

The other reference systems rely mainly on mstructmna.l materials that are in-
tended to support user self-training. NAWDEX augments such materials with some
workshop-style conferences where they can reach sizeable groups of users with a few
presentations, but still get the persunal interaction that is lacking in a programr that

depends exclusively on pginted instructions.

Orie of the conclusions that emerges from an across-systems look is that user
training can be a very costly enterprise. If the conjecture that most NEDRES users will
be on-again/off-again clients, a heavy investment in end-user training .does not seem to
be justifiable, Probably users should be made aware c(f the elementary contact proce-
dures and be given materials to support self-instruction but the best skill repository is

probably the in-system providers of service. .

Commercial advertising agency people have convinced themselves that their func-
tion is partly, if not mostly, educational. While self-servmg in context, the concept is
adoptable. In short, the posture adopted by NEDRES could be to combine promotion and
training. “All contacts, whether via printed matena.ls such as brochures or face-to-face
at conferences, should probably convey the two messages: (a) NEDRES can do this for
you, and (b) here is what you can do to effectuate the senclce.

3.2.3.8 Performance Measures

Few of the reference systems have mstxtuted formal, . structural performance
assessment programs. Growth in user-demand levels is usually taken as the key indica-
tor; even by the RML Nepwork where demand growth is perceived as a mixed blessing.
One reason for the general disregard for peformance assessment is the cost of doing it
well, and another is the high degree of subjectivé judgment that is associated with avail-

able performance criteria.

~ i

-29- 37

v
W,



In one sense, the poor status of performance assessment sets up an opportunity for
the NEDRES managers to break some new ground. One approach would be to track the
ultimate outcome of a data acquisition transaction in the user's work output for a sample
of users. Some objective index of impact might be created if users were encouraged to
. cite the data sources in their written products. In any case, some uncommon effort
toward detecting user dissatisfactions and collating these reports in some structured way

seems needed. )
3.2.3.9 Benefit$ for Network Participants

This is another area that is apparently taken for granted by the managers of the
five reference systems. In the MEDRES 4case, one could also argue that access to other
people's data is what the users (in concert) say they want and that is just what NEDRES
provides. However, the argument with respect to benefits can and should be made o a
more analytical basis. If benefit-cost comparisons are taken as the analytic framework,
the benefit factor is, indeed, inherent in the value of the data obtained. While a dollar
‘ f1gure cannot be assigned to such a benefit factor, the relat1onsh1p is susceptable to a

form of quantitative analysis because the value is a constant. That is, the value of the
data will be the same regardless of the means by which it is obtained. Thus, the net
benefit (or improvement in the overall benefit-cost ratio) can come only by a relative

reduction in the cost factor,

That sueh a reduction is projectable is easy to demonstrate, The first phase in such
a demonstration is the recognition that data acquisition is at least a two-step process.
Step one is the identification of the data file and the tentative assessment of the rele-
vance of the contents thereof. Without NEDRES, such a step could be very costly with

respect to the user's time.

The second step is taking physical possession of a copy of the data file. While any
cost figure would be pure speculation, the crucial parameter is that the holdér would
have complete control over the transaction; the user could exercise no cost control short
of foregoing acquisition of the data file. NEDRES would provide some balance in any
negotiations between user and holder by the very fact that both parties would share

membership in the confederation, and by other mechanisms as well (e.g., a form of

-

s

witnessing any attempt to exploit the situation).
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Beyond the specific cost reduction factor for the user, some of the byproducts of -

the transactions migi:nt be, or become, very significant. For example, users will be prone
to explain to holders what appiications' they hope to make of the holder's data. In some
instances, that may be a réquirement for access. In any case, such a transaction should
be educational for the holder:-providing riews of local technical developments if nothing

else.

s

Similarly, contacts are likely between users who will sometimes represent widely
variant disciplines. This could lead to some cross-discipline idea generation of benefit to

all concerned including the public at large.

These suggestions lead, in turn, to the prospect that the NEDRES managers should

consider devising some means to elicit reports of constructive incidents of this kind and

for collating such reports so that in combination they would constitute a meaningful body

of evidence on the benefit issue.

4,0 INTEGRATED ALTERNATIVES

+

One of the possible inferences to be drawn from the ENDEX operational experience

is that user access is really not greatly facilitated if the number of service portals is left
very low, if the geographic distribution of such.servicé points is not very well correlated

to the distribution of the total potential user population, and if the service is only -

narrowly pubkcized. "The latter point is a particularly delicate one because the full
implications. accentuate the value -ambiguities between activities ‘that are linked to
"pure" research and activities that are semicommercial in nature. For many scientists,
promotional activities and scientific values are antithetical: i.e., one cannot promote
something and remain objective at the same time. It can be argued, however, that a
distinction needs to be made between support services for science and technology and the
substance of research and development. The support‘a"vices will not be fully utilized'
unless the prospective beneficiaries are’aware that the services exist. Moreover, promo-

tion is just one component in a wide array of activities that are crucial to the survival of

support service operations. The.main point is that if the NEDRES is to generate the

level of utilization -needed to justify its existance, and if;it is to generate the level of
revenue needed to defray a significant fraction of its operational costs, & must be
managed in a wa/y’th/ajc’in_éiﬁaes adaptations of practices ,"‘chat have been prdyen in com-
mercial applications. Designing it as a quasi-academic subsidy to pure resdarch is not

-
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only hypocritical but is iikely to generate a kind of schizophrenia in the forrr-lulation of
policy.and procedures.

If the commitment can be made to a coherent approach based on commercial
values and practices, the configurational options for the voluntary confederation become
much less ambiguous. -One basic precedent for the confederation is that of the so-called
user group. In a very real sense, the confederation can be planned to incorporate the

attributes of a consumers cooperative that have shown themselves to contribute to

effpc”tive operation of commercial bibliographic search services ¥nd the sustenance of |

customer loyalty in the personal computer market.

This emphasis on the consumer group model as a major source of conceptual guid-
ance does not mean, however, that the other models are devoid of constructive concepts
that are transferable to the NEDRES development effort. Indeed, the reference systems
that we have examined at such length are all concrete instances of one of the other
conceptual models. Specifically, the organi;a'tion of the SSDA Network incorporated
many of the features of a discipline-based 'a;"ssociatipn while the other four‘reference

systems either arose from consortia (i.e., OCLC and the RML Netwgrk) or adopted

significant features from such a model (GEOSCAN and NAWDEX).

Based on the relative successes of the reference s'ystems, one might infer that the
association model should be disregarded. It is true that some practices of associations,
such as a dependance on dues, are probably not appropriate for a system such as
NEDRES. However, it is possible to be selettive. For example, associations are probably
most effective in carrying out the communication function: most operative associations
were founded to perform just that function. This suggests that selective emulation in the
communication area would be constructive. Furthermore, it suggests that regardless of
how NEDRES is configured internally, it should seek external links with associations in
the relevant disciplines as a means of augmenting its own internal communications
activities. Specifically, it would serve all well if the appropriate associations were to
publicize NEDRES as part of their normal procedures for the dissemination of riew's to

‘ their members.

The cbnsc;rtium model provides an even richer reservoir of adoptive practices.
Several of these will be emphasized in the discussion that follows. However, the point
can be illustrated by just reiterating the propositioh that the bedrock of consortium
operation is the process of resource sharing in ways intended to minimize costs to the

* -
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organizational participants. This basic feature is, of course, central also to the justifica-
tion for NEDRES. \ -

P

_ In summary, we can draw selectively from all three conceptual models. However,
none of the models provides a complete configurational option. Moregw}er, our target has

“been to contrast just two such options. - Fortunately, the residual ambiguities can be
localized into two alternatives, the crucial delineator for which is tthe‘de?'i*nitipn of
membef'ship. Succincj:ly, one option requires the differentiation of leyels of"membership
and the other option does not. To minimize unintended connotation, the two alternatives
will be labeled simply as Option A and Option B. L o

4.1 Structure and Gc\wernance'
* " :
Option A, the multilevel option, would have the structure of a two-ring star. The
first ring would consist of up to 160 local service centers. . These centers would be based
in institutioné that have a strong environmental research capabﬂity and where much of ‘ .
the research funding support comes from the federal government through a variety of
agencies (not exclusively NOAA).* These various research institutes are predominantly
affiliated with, colleges andl universities and consequently have some level of built-in
responsibility to aid research and environmentally related projects in their vicinity.
= These institutions also are likely to be both holders and intensive users of environmental

data and to have at least minimal computer capabilities.

- The second ring would consist of all other local users and holders. It problably
should be rioted at this point that the user survey results (MAXIMA, 1982b) provide a
strong indication that rr'lany prospective users are of the intermittant type; tr:at is, they
need access to very specific numerical files every month or so, but not on a continuous
basis. Similarly, the findings suggest that sljch users would prefer that any fees be levied ‘
on a per-use basis rather than a flat rate basis--probably in part because they are always .
uncertain abth what their own future needs Will be. Thus, the nature of this second’ring .

L

~

)

*Usihg Gale's Research Center Directory (7th Edition) and the 1982 Supplement, it was
d€termined that there are at least 160 active research institutes doing work in meteorol-
ogy, oceanography, and other fields to,be covered by NEDRES that have a permanent
staff of five or more full-time research professionals. These centers are well distributed
throughout the United States including Alaska, Hawaii, and Puerto Rico, with some
heavier but not surprising concentrations in California and Florida.
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always would be somewhat nebulous in the sense that some end users might generate a
high fate of transaction for a brief period and then have no needs for a time while other

end users picked up the pace. ,
The relationship with data holders could be similar, in the sense that some holders

might have extensive, current and valuable files while others might have only minor data
resources. Likewise, some holders are likely to be readily amenable to rather open

distribution of their data whlle others will have restrictions and legitimate covenants for

access control. In some cases,.the service centers might be willing to ac:t as depos1tory
facilities and make a regular practice of accepting magnetic tape coples of data files
rom those holders having a policy of unrestricted access. .

Option B, the single-level option, would look*more akin to the Association model; |
‘all participants would be "members." The central NE.D'RE.S staff would transact with

these members on an individual basis much as the central secretariat of American
Geophysical Union works with the Union members. Both the pros and the cons can be
confidently anticipated based on the experiences of such natlonal (or international)
associations. On the pro side, for example, there is no "mlddle-man" who might fail to
relate. effectively with the end users or who might garble commumques from the central
secretariat to such end users. On the con side, there is the chronic problem of keepmg

contact with a large, mobile and heterogeneous group of individuals., While "membershlp" '

implies equality of status, the leve] of enthusiasm is certain to' vary from member to

member and from time to time for each individual.

'governance arrangements. In Option A, the numbey of "rngmb_ers" would be relatively
small and made up of institutions rather than individuals. Probably the simplest and most

The structural distinction between Option ,:an/dﬁ leads directly to distinction in

effective governance arrangement would be to establish some form of Advisory Panel of

institutional representatives. The composition of such a Panel could be determ1ned by a

form of plebiscite that would provide an aura of democracy. However, it is doubtful that
the membership would actually fulfill the criterion of being an “informed electorate."

Consequently, a more efficient and in the long run the more equitable arrangement might’ )
be to have the composition of the Panel determined by a rotation procedure where\

regional and subject-area interesg® could be kept in balance. The Panel ‘would be "advi-
sory" in the sense that the main functions of the Panel would be to provide’ corrective

. feedback on the quality of the resource base and service arrangements plus providing a

politically potent channel to the NOAA and Commerce Department policy-making levels.
-3 T y
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_ (A good model from the functional pomt of view is the Board of Regents of the National
Library of Medicine.) * - - %

The ‘governance pattern for Optlon B would be more complicated. Given the larger
number of members, the appropriate governance arrangement might be more like ‘a
constituent assembly which, itself, might number more than ]00 members. The format
for selecting such representatives should probably be based on'subject-area interests.
Again, t iation model is informative. Individual members could be required to '
align them in Sections in the mode of the AAAS. Then representatives of each
Section could be selected by direct ballot in a number proportional to Section size. The
Constituent Assembly could then structure itself by way of stdnding committees, task -
groups, etc., as the situation required. An Executive Committee of the Assembly could
serve the same functions as the Advisory Panel in Option. A.

It should probably be noted as a caveat at this point that any governance arrange-)/
" ment carries certa:\aqerent risks. Instigating the governance procedures can be inter-
preted as implying that some power is delegated to the governance apparatus. The
question of what happens in the case of a disagreement between the constituency of
members and the federal sponsor, should probably be confronted in advance. If the power
delegation is not valid and is discerned as such by the constituency, a negative backlash
is conceivable that could undermine the whole system. On the surface, Option B appears
\‘to be more susceptable to this threat than does Option A.

4,2 Communications Procedures:

The two basic options also generate somewhat different’ patterns for providing
commumcatlon back and forth between NEDRES and its users. In Option A, the process
would fall naturally 1nto a relatively decentralized mode. For example, each of the local
service centers would produce its own newsletter-mtermrxmg local coverage with
national-level material fed in from the NEDRES central office staff. This arrangement
would follow the pattern of the newsletter procedures used. by the Regxonal Medical

Library Network. ., ,) ,

A major feature of Option A, however, is the favorable precondxtlons for the
1mplementatlon of frequent local gathermgs of end users. Such face-to-face, informal

. conclaves are allegedly the main source of participant cohesron in the usér groups for’
commercial online services and the customer groups put together by the microcomputer
_35-. . ‘ % ’ v
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vendors that were mentioned previously.. In Option A, each of the 160 or so local service
centers coyld function as conveener (but, once having fulfilled that function should
probably stand aside and let the end users organize themse]ves). A possible problem that
grows from such an arréngement would be the mixed composition of such local groups in
regard to their subjéct area interests and their institutional backgrounds. Such hetero-
“geneity might be divisive, but it might also be a source of cross-fertmzatxon.

At the national level, the emphasis would be put on the periodic meeting of the
Advisory Panel. ft is conceivable that a plenary session of representatives from all 160
member organizations could be useful-—particularly during the formative stage—but
economic considerations- would surely discourage any extended involvement in national
meetings by members, much less end users. The possibility of bringing sizeable bodies of
end users together by means of adjunctive meetings tied to national conventions of
various scientific and engineering societies might be a useful device, but would be even

more appropriate for Option B.

The basic element in Optioh B communications procedu'res,, however, would proba-
bly be a national newsletter. It is reasonable to assume that the total membership made
up of end users under Option B would number in the 3-4,000 range. This figure would
permit good economies of scale in the production of the newsletter and would be easuy

handled by a modest computerized addréss file. 1

'I'}le main form of conclave would be an annual or- semiannual meeting of the Con- ,
stituent Assembly which could either take the form of an independent meeting or be held -
in conjunction with other organization's conventions as suggested above.

4.3 Legal Agreements ' - /

Under Option A, member status would be virtdally a contractual obligation and
probably should be formalized as such. It should be recognized explicitly at this point

1

that under Option A there would exist a form of mild coercion ‘on the established (and
federally subsidized) research institutions to become NEDRES service centers. No’
explicit contingency relationship between participation and federal support could be
. drawn and, in any case, such ,lnstltutxons would have at least a nominal press toward such

forms of commumty service as part of their intrinsic value system.

-36-

44

-~




»

To be entirely candid, the local service Qéhterg would function as marketing
instruments as well as providers of NEDRES services. The real responsibilities of this
dual role should be spelled out in an unambiguous way by a form of letter-of-agreement
if not by a more elaborate legal contract.

. > AN
Under Opnon A, the precise nature ‘of the legal relationship between thet: local
service provider and the end user could be left to be more ad lib once ‘the primary link
was formalized. In fact, because of the anticipated fluidity and unpredictability of
service needs on the part of most end users, the secondary lin}< should probably not be
formaliged at all in most cases. Some end users who might generate relatively heavy
traffic might also wish to lock in a favorable status such as a volume discount but these

details should be decided on a local level. 2

Under Option B, the precedent es|tablished by the NAWDEX arrangements pfovides
_ an admirable model—a proven success. Thus, each member would be asked to affirm his
or her (individual or corporate) commitment to collaborate in the development/
refinement/expansion of the service. Whether one or (as in NAWDEX) two :mstruments
of agreement would be optimal does not, appear to be a crucialquestion. However, for
those parties who would function as both holder-prowders and users, a special instrument
might be required to recognize their more burdensome role as source of actual data and’
to formally recognize whatever proprietary righté they might wish*to impose. (Notice of
. any such restrictions should probably be incorporated in the corresponding entr§l in the
NEDRES holdings file) - . v

o

4.4 Means of Financial Suppori; User Chargés and Cost Recovery

L

There are four possible general mechanismsuf6t revenue generation that involve

payments by users. These mgchanismé can be characterized as follows: -

- - 6 Purd'rase charges for print-mn-papér versioasof the data-file inventory -

0 Connect-tlme fees or prmt-out fees for an on-hne seach of the somputerlzed‘
inventory

™ o Membership dues
o Broker-fee shares from resgl&:‘e/holders

- 45
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There are many variations within each of the means. For example, the print-on-
paper version of the inventory could be marketed on a direct-mail basis so that NEDRES
could acqmre all revenue so generated that was abové the costs of physrcal productlon.
To make the example concrete, it is not inconceivable that 3, 000 copies of such an
inventory could be sold at a gross return per copy in the $20 range which could generate
a revenue of $60,000.. Actual costs of production and distribution would probably be in
the range of $10 per copy so a net return in 30,000 ranhge i$ a reasonable projection.
(it should also he noted, however, that significant investment costs are hidden in such
flgu@:,‘SpeCﬁIQUY, the costs of Constructing the inventory from a survey of source file
holders should be represented on a pro-rata basis if a comprehensive accounting effort

were to be required.) .
‘Similarly, the inventory would need to be brought up to date periodicaﬂy~probably

annually-—and a charge gould be levied for such products. Consequently, regular annual

revenues on the order of 518 000 to $20,000 would be attainable.

Special editions of the inventory could also be arketed. For example; the mam
ifdex could be subd1v1ded by topic and, in effect, sold in sections. Likewise, some users
will be interested only in data from a particular geographic area so special edxtlons could
. be assembled that were organized on an area basis. The point is that once a comprehen-
sive inventory is available in computer readable form, variant editions can be prdduced

even for relatively small-sized markets, because production costs are low,

The revenue flow from connect-time fees or print-out fees are contingent on the/

cond;tlon that the computer-readable version of the 1nventory file will be made available
through a commerclal vendor. The typical arrangement by file producers with such
+ vendors is a royalty provision. Takmg into account typical connect-time charges (e. gy
$50 to $100 per connect-hour), average search durations and the total size of the user
market, royalty revenues could be in the domain of from $50,000 to $150,000 per year.

The variations could come in utilization of discount arrangements. For example, holders -
of‘gluable source files who made such fﬂes—readﬂy?va&ab!et&ethee usersmxghLbLfV .

rewarded for such practices by being g1ven substantlal discounts or even gratls connect-

time privileges.

The variation of charging users only for the print-out file entries would haVe the
advantage of apparent fairness to-users. For 'example, if a search failed to uncover a

relevant data resource, no charge would be made. . A’ good middle ground might be to -
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impose a very. low connect-time charge and rely mainly on such a print-out fee for the
bulk of search service revenue. '

' Ti\e use of dues as a source of rever.xue is more problematic. While several of the
reference systems employed a dues arrangement, namely OCLC and SSDA, such dues
were implicit substitutes for fegs for services. In other words, the "members" paid dues
either as a means of capital investment in the establishment of the service, or as a
means of compensation on a prosrata basis for a share of the services provided. Prgsu?n-
ably, it is more genteel to pay dues as opposed to paying a~fe,e. In any case, none of the
government-managed services among the reference systems used this device for revenue
generation. If it were adopted by NEDRES, however, it is possible that dues could serve
two purpases: (a) as a form of prepayment that would guarantee the subsegdent pRyvision

~

of services at a discount and (b) as a constraint on frivolous of e system. Opera-
tional dues could be the direct equivalent of a one-time charge for the access code to the
computer-readable inventory file. - ) ’

Finally, there will be some instances in which holders of ;/aluable source data files
will require‘ monetary compensgtfon for making such files available to "outsjde" users. In
such cases, it could be feasible for the holder to share a part of such a fee with NEDRES ;
inasmuch as the whole basis for' the transactign would be provided by NEDRES. In short,
QEDRES would act as a "broker" for such transactions and would qualify for a broker's
fee. There were no useful precedents provxded by the study of reference systems and
there is no empirical basis for estimating the frequency or dollar value of such transac- °,

. tions.  However, the results of the user survey provide some grounds for suggesting tr.lat
the gross-dollar amount of such revenue would probaBly be relatively minor compared to
the othér sources such as online search royalties. On a guess-work basis, perhaps $2,000 o
to $3,000 per. annuxr:night' be achieved by this means if it were implemented, \

In summary; thelmost promising sour;:és of revex;ue for NEDRES a'phpear to bé the "
equwalent of royalty income from either or both the sale of the prmt-on-paper Versxon of
the inventcry file and connect-time charges for access to the computerized versmn of
that ﬁle. The. Qombmed revenue fron"n‘ both sources could be in the area of from $100 000
. ta more than $200,000 per year. i

The actual am,o&ht that would come into the-AISC account would vary, ho(vever,
dependjng on the configuration of the confederation of participants. Under Option A, for

example, the total market for the print-on-paper version of the inventory might be

-’ .
‘
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constricted. Potential end users would know that the local service center would have the
inventory and thus, the end users wouid be able to trade-off the cost of owning their own
copy against the inconvenience of using the copy held at the local service center. Under
. Option B, end users would have to make some rather cumbersome sharing arrangement to

avoid the need to own their own copy of the jnventory. ;

With respect to online searching, the same effect would be amplified. That is,
under Option A, most searches would be mediated by the local service center. The
service center would be billedfor connect-time by the onliné vendor and they would pass
such costs on to end users; perhaps adding a service fee on top of the connect-time "
costs. Under Option B, end users would be conducting their own searches and so would
pay only connect-time costs. If it were the policy of NEDRES to minimize'charges to
end users, in the interests of encouraging high use rates, Option A would pose the choice
of “either adding to the user's costs or sacrificing a portion of the royalty from the
commercial vendor as a way of keeping the connect-time charge as low as possible.

* To summarize, the Option A arrangement creates a classic "middle-man" situation‘

and consequently generates a dram on the revenue that otherwise would come from end

. users direct to NEDRES The 1mposmon of dues, or a’broker fee arrangement, or both,
,would nét ameliorate this revenue diversmn but would only add more comphcations.

-~ . -
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4.5 Publicity ‘
L&ck of adequate pubhcxty is hkely to haVe been a factor in the relatively low level

of demand for services than was characteristic of ENDEX, the NEDRES predecessor
. system. If so, there is some jUStiflcatlon for giving particular attention to this activity

- = in the advanced planning for the new system.

~ Many oi the features of a more adequate publicity program would apply equally to
either Option A or Optiom B (or any other configuration). Consequently, it seems appro-
priate to begin this section with a broad overview before proceeding to those aspects of a
program that would be assoc1ated with one of the options but not the other. ' .

" At the broad level, there are at least three possible formal modes of dehvery and

>

one 1nformai mode. -0




The formal modes are as follows:

. o Brochures
o Printed advertis—i?xg

o _ Demonstrations

The informal mode is simply word-of-mouth.

" The brochure mode was apparently the main mode used to publicize ENDEX. It is
not known how widely or by what procedures. the ENDEX brochures were 'distributed so

* . there are no compelling lessons to be learned from that experience. However, close

examination of the ENDEX brochure, itself, can identify some possible weaknesses that
are correctable. For example, the ENDEX brochure (NOAA/PA 74014, 1976-Rev.) des-
cribes both ENDEX and a bibliographic search service called OASIS in such a way as to

Create some ambiguity about whether there are two systems or some form of mixed or '
hybrid system. Likewise, the brochure does not give more than a very general descrip-
tion of the serwce-product outcome that could be expected by a user. The intellegibility
of the discourse is good in the sense that the narrative is clear. However, it is not made
very explicit about what a "data file" might contain or how‘one would actually access
such a file once it was 1dent1f1ed by an ENDEX search. The half-tone photos presented
seem to show a user arranging to conduct a search. These photos are very ambiguous and
do not even convey any particular human interest because the tentative user's face is not
shown. 'l'he space (and cost) might better have been employed to show a sample of a
typical data prmt-out or what a "detailed inventory of a large, commonly used file"

might look like. o , .

-

_In short, it seems possible that a brochure could be devised for NEDRES that would
be a somewhat better mformatmn vehlcle for prospective users than the one for ENDEX

The next question is how should such an improved brochure would be dlStl‘lbUted
Professional promoters recognize that direct mall distribution 1s not very efficient in the
sense of the low proportion of recxplents by whom the Substantwe message is actually

_perceived. Even so, direct mail can be cost-effective because the cost per contact is

also low. Moreover, cost-effectiveness can be enhanced by some selectivity in the
choice of target audiences. In the case of NEDRES, the membership lists of the appro-

.priate scientific and professional associations wcyﬂd be a useful base. Some such lists
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provide supplementary information. such as research specializations that could be used to
refine the target set. A particularly important target set would be individuals identi-
fiable as information "gate keepers" who would be in a position to retransmit the’ sub- |
stance of the brochure to a large secondary audience. College and university faculty ‘
members in relevant departments and libragans in academic and research libraries would 41
|
|
|

meet this criterion.

Printed” advertising should also be targeted. The -obvious vehicles would be the
professional perlodicals in each of the speciafty fields that make up evironmental science
and technology. P ‘.

4.6 Operating Procedures and Training Functions

The operating procedures for the utilization of the computerizéd NEDRES catalog
-under both Options A and B can be succinctly described. Under Option A, the password
or access code to the NEDRES holding file wouid be exclusively in the hands of the local
service center while funder Option B, all "members" would have their own (self-

identifying) access code.

Under Option A, the members in the form of the local service centers would pro-
vide the computer terminal equipment that would permlt online cali-up of the NEDRES
file for end users. Undef® Optlon B, the end users would be required to provide or obtain
their own terminal facilities but this is probably a minor problem givén the proliferation

of such equipment now throughout the "sci-tech" commumty.

However, there will be more to NEDRES operatlons than just searching the ﬁle. To
get a more complete picture of operating procedures, we need to look at the complete
scenario of end-user activities and we ‘must examme also the operatxonal activities of the
other participants. T hus, in a sense, NEDRES as a whole is composed of a set of opera- “
tional functions whioh are divided among classes of participants. The overall set will not
vary much across the two strategic-alternatives, but the allocation of responsibility will

SO vary.
L 4

This overall set of operational functions can be summarized as follows:

1. Holder identification

2. Holder descrjiptio'n (e.g., nature of organization) | .
|

|

|
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3. Source (data) file identification
4  Source (data) file description (i.e., countent parameters)
5. Characterization of (holder-imposed) access procedures
6. File description agérégétion-—preparation of a composite inventory
. 7. Preparation of an index to the inventory
8. Identification of potential end users 0
9. Provision of end-user access to inventory files
10. Provision of end-user access to source (data) file(s)
11. Facilitation of data utilization by end user
v 12. Transaction outcome evaluation (i'ncIudi'ng cost)
13. Initiate cost reduction/control adaptations
14. Initiate prorduct/service quality enhancements

To carry out these basic operational functions, there are three or four kinds of
participants depending on the conﬁgux:ation. Under Option A, there are four consisting
of .source file holders,.source; file end users, system administrators, and transactidn
facilitators. Under Option B the transaction 'facilitator, as a separate type of partici-

pant, drops out of the configuration.

The system administrator would have the primary responsibility for oper?tlonal

-functions #1-7, particularly during the early stages of system operation. However, as the

system begins to gather some momentum, such operatmnal functions, such as holder
identification, should become more distributed. For éxample, holders of numerical data
files who are not initially iden:cified will hear about the system once it is providing
services and many of tln'ese holders will probably step forward to identify themselves.
Likewise, formulating the description of the data file and access procedures, will be
more delegated to holders as the system matures.

.

A somewhat similar evolution will take place w1th respect to end-user identifica-

. t1on access to file and data utilization.” With growing experience, users will take more

cally, for example, the operational function of identifying holders could be quickly dele-
gated to the local center as could end-user identification. ‘

’

L
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Certain operational! functions, such as file description aggregation (which would
include updating once the #€rvice was underway) and indexing, are probably more eco-
nomically accomplished in a centralized arrangemen'g-i.e., by the system administrators.
However, aside from these "resource maintenance" functions, economy would come from
a wider distribution of responsibility; Under Option B, the delegation would be in one
step from the central administrator to holders and users. Under Option A, the delegation
wc'mld be in two steps; first ﬁrom central to local, “and then from local to the holders and

end users.

The training issue comes strongly’ into the picture at this point because for some
operatignal functions, training would be needed before delegétion could be'i(nplemgnted.
The pfime example is represented, by operational function #9, provision of end-user
access to the inventory file. ‘l:his is the classic online search mode if the inventory file is
computerized—as will be the case for NEDRES. It is true that online search skills are
now jwidely available, and that some prospective end users could go directly t0 a com-
plet lywautonomous mode. However, it is also true that some end users would be virtu-

ally helpless unless provided with an expert intermediary to actively perform the search.

k]

Under Option A, it is conceivable that the local service center staff in their roles
as transaction facilitators would not only provide the intermediary serivce if so
requested but could also offer the particular course of instruction that could permit end
users to conduct their own searches. Simil? training could also be provided under Option
B by the central administrators but the benéfit to cost factor would be different.

Operational functions #10 and #11 also generate similar problems. That is, some
end users will have difficulties in negotiating access to the resource files on their own
and some, strange as it may seem, will have difficulties in making optimum use of the
data in the source files once they are acquired. In part, these difficulties derive from
the fact that end users are pften intermittant participants: it does not pay them to lear'n‘
all the skills for so few transactions. With repsect to data utilization, it is also often the
case that the original data coding or format are not entirely compatable with the user's
system and_that transformations of some kind are required. Again, the 1cal service
center under Option A would be in a position to either fill the expertise gap in a consul-’

tative mode or to provide a relatively intensive form of training.

To summarize, in part, there are appreximately fourteen basic functions to be
performed in the operation of NEDRES. The distribution of these functions among
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participants tends to evolve over time such that all tend to be centralized early in the
evolution of the system, but the peripheral participants gradually take on more and more

responsibility as the system matures.

»

Option A appears to offer a p0551ble advantage over Option B in this partlcular area
because of the medxatlonal capacity of the local service centers.

4.7 Peri>>rmance Measures
. . : . .

From the viewpoint of the system's managers, the fundamental indicator of per-

for_mance.will be the level of demand as measured by the frequency of requests for

service. This indicator cuts across the conﬁguratiénal alternatives. In fact, this condi-
tion remains true for all measures of effectiveness. The criteria are the same because
the objectives are the same regardless of what configuration is adopted to meet the
objectives.

However, this commonality of criteria does not mean that the options cannot be
differentiated. As might be expected, planners and managers will be confronted by
conflict between criteria. The trade-off that results from the attempt to resolve such

conflicts varies between the two configurational alternatives.

Before considering the trade-off distinctions, we need first to explore the criterion

domain a bit more extensively. The framework for such an expl_orétion is'a rough approx-

imation of benefit-cost analyéis. &

Our exploration can begin with an elaboration of the demand factor. One question

that arises is "what is the suﬁiciency level?" That is, is there a quantitative target that

can be asserted on rational grounds that would justify the investment in NEDRES?
Likewise, is there an optimum? Put another way, are there demand levels that are so

- high that the conseciuence is negative to the survival of the system? (It should be

recalled that the RML Network experienced just such a problem. Moreover, it is a
common concern among’ information service prdfesSmnals that the casual sequence:
intense promotion, high demand, overloaded capacity, low quality serv1ce, dlsaffected

-

user, lost user, is vahd.)

Another related complication relatqs to the rate of growth of demand. Here a
trade-off appears. A high initial growth rate will verify the community need and could
generate a useful flow of revenue. However, such growth spurts are hard to control and
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could lead to capabﬁity swamp-outs, misaligned, resources, and rapid fluctuations after

the peak demand levels were reached.

Typical of information service operations in general, it is unlikely that the NEDRES
-will be able to successfully consumate all requests.for service. In other words, some’
searches will yield nothing and some holdings identified by a search will not be as suit-
able to the user as hoped or will not be accessble to a particular user .a'; all. Thus, the
demand criterion needs to be te;mperéd by some analytic indicator such asthe proportion
of successful utilizations.. As just implied, several sub-versions of a "success-ratio" are
conceivable—relative to when the acquisition sequence is terminated. Early terminations
would be "good" in the sense of lower costs while later terminations would indicate that

the search component of the system was working well. -

-

This leads us to cost as a criterion. For present purposés, cost analysis can be
restricted to system costs. At the simplest level, the criterion is to m1rum1ze system
cosits; but again, such a criterion is probably too simple. Cost to the system per transac-
ttq:a mxght be more meaningful and cost per successful transaction might be even more

. The prospect that there is a trade-off between cost to the system and cost to the
user will be covered in the next section.

.As we are beginning to see, demand rate and cost criteria can become fairly comp-~
licated—but both have the virtue of being measurable in relatively objective, quantita-
tive ways. A related criterion-is both deeper and less rigorous. It is connoted by the

term “resilient."

The point is that experience suggests that systems such as NEDRE.S"often do not
function in a particularly stable environment. Political, technological, and economic
factors can change quickly. Any indicator of resiliency would need to be a time-based
measure. Actually, none exist that are entirely satisfactory but in the NEDRES case, a
good“approximation' might be the rate at which the cost per successful transaction stabil-
ized or returned to a "normal" level after some external perturbation.

Given this brief tour of the domain of performance criteria, we can turn noWw to the

differentiations related to the configurational options. For immediate purposes, we can’
best express potential diifer"\tiations by a series of questionsa.tied back to the criteria

just elucidated; to wit: ,
-
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o  Which Option is likely to generate the most demand traffic?

o Which Option will produce the best growth pattern?

o Whigh Option will yield the best success ratio (completed transaction/
requests)" .

0 \Vhich Option will generate the least cost per transaction?

0 Wthh Option will be more "resihent?"

s
The trade-off factors show up clearly in response to the la@stiom In this /

regard, it seems reasonable to suggest that Option A would provide more diversity of
component forms, each of which would be relatively autonomous. Thus, it WOuid be
reasonable that even if calamity struck one portion of the system, the remainder would

_have a good chance of survival and renewel. (For example, a local service center might

be forced to close down for reasons completely unrelated to their NEDRES\wole. iven
the potential geographic density, as many as 160 such local centers in the u.S., the
ad]acent outlets should be able to absorb the shift.in demand without much disruption.)
On the other hand, Option B would permit more direct control over user transactions. In
an emergency, the system as a whole could be quickly reconﬁgured "for the duration" and

just as qmckiy returned to i its-pre-emergency form. : -, ¢
' L2 . I : ’ B

2}

4.8 Benefits of Participation in the Network _ . o ’ ?

‘L =

Under. this category, the perspective adopted is that of the user—in other words, we

.are now _concerned with the intended beneficiaries of the services to be prov1ded by

NEDRES. , &3 . -

" As in the preceding analysis, the basic output, access to environmental data
resources, will not’ vary across configurationai options. To attempt to distmg@sh
between options, another set of questions must /be/‘ked. The first is "do end users need

something: other than data access from NEDRES?" i

‘ .

Some answers come readily to mind. For example, the reduction of access costs to
the user is a v1rtual certainty for most prospective users as demonstrated by the analysis
of finding and physical acquisition costs described in Section 3.2.3.9. Any reduction in
such costs improves the user's cost-benefit situation because the benefit “factor is a

»

constant. - T e

¢
%

&
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include connotations of mlmmaL bureaucratlc procedures and an implicit recogmtlon of

(23

]

Speed and convenience of 'access “will also be irﬁproved for most data seeking
epxsodes for most users. Moreover, convenience can be cor\strued in this instance to

. the end user as 2unique ;ndmdual.

»

If these criteria are appropriate, the next question becomes "is one of the options
more likely to generate these benefits than-the other?" o

In this matter, Optioﬁ A appears to have a clear potential advantage because the
service provider will be geographically closer to the ‘end user—to the degree that face-
to-face transactions should not only be possible, but should predominé.te in frequency.

It is conceivable that individualized attention could be given to end users un=dér
Option B if the central NEDRES staff were large enough. It is also conceivable tbat the
local service center personneb-could handle their transactions with end users in a hxghly
bureaucratic maru‘[er, Howev:r,&tlﬁ‘ﬁcé-to—face situation is likely to inhibit the latter
mode of performance, but the ctitical factor is that under Option A, end users will have
a back-up channel of appeal and complaint. That is, ‘end’users can appeal to the NEDRES
center if they do not get good service at the local level. Again, such an appeal proviso
could be incorporated in Option B, but it would not be as well linked to other end-user
practices, experlences, and concepts, as it would Pe ‘under Option A. Under Option B D
something like an ombudsman would be needed at NEDRES Central. Such a "remote

-

control" arrangement is unlikely to be highly effective.

&
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[y

4.9 Summary Review

below.

< Areas of
Comparison

Structure & Governance

Communications

Legal Arrangements

Financial Support

’

User Charge's

¢

" sion (inel,

TABLE 1

Configurations

A]

The overall comparxson between Optwn A and Option B is prov1ded in synoptic form

Major Operational Characteristics.of the Opnonal -

Modes of Implementatior;

Option A

Decentralized, two-ring star
structure: ‘advise and consent on

‘policy and procedures via. panel
composed of representatives of

local service outlets; feedback

- provided by local user groups

attached to each outlet.

Emphasis on face-to face inter-
actions; user viz provider and
user to' user: locally edited
newsletter augmented by mate-
r/ials from NEDRES. Central.

Explicit contractual commit-
ment between NEDRES Central
and local service outlets: form
of ~ obligational arrangement
between local outlet and local
user -constituency on ad hoc
basis.

Both the costs of sérwce provi-
user training - and
computer hardware) and most
revenues (i.e., user fees) would

be shared between NEDRES
[Central and local service
outlets. '

User fees would be levied and
collected at the time and place
of the service transaction.

Option B

]

Centralized, one-ring star struc-

ture: advise and consent on
policy and procedures via repre-

sentative constituent asemb[y‘

and (mainly) its executive com-
mittee; feedback also by direct,
ad’lib channels—-user to NEDRES
central.

Mainly written plus  telephonic

interactions: newsletter edited
at NEDRES Central and pro-
duced on mass production basis.

Explicit contractual agreement

between each individual user and

data holder and NEDRES
Central. )
All operational (service and

product fabrication) costs would
be born by NEDRES Central but
all revenues would also flow into
NEDRES Central. .

. Users would pay on-line search

charges to’ on-line wvendor who
would remit a

payment to NEDRES Central

royalty-type .
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.6.

7.

9..

Areas of Comparison

Operating Procedures‘—

Promotion & Training

-

Benefits  of
Participation

Performance Measures

Network

mediat

- v

¥ Table 1 (continued)
Option A »
Searches would be hediated—

using expert searchers; user-
searcher  side-by-side * mode

would be feasable: transactions
with iders would also- be
at user's discretion.

Emphasis on mformal, word-of-

mouth  promotion: hands-on
training in small group setting.

Provides means for direct expe-
riential evaluation in the area of”
user problerns/user satisfaction-
dissatisfaction

Reduced access cost pfus colle~

gial  information. exchange
beyond data file sharing.

-

4

Option B

&
User would function in do-it-
yourself mode or with ad hoc
support from user's own organi-

zation (e.g:., the company or-’

un1vers1ty hbrary staff). i
Enipl:xasis on'forn;al modes of
promotion (e.g., direct mail

, brochures):  training primarily
using .-
centrally produced 1nstructxonal ]

self-instruction -. mode -

aids.

Would probably *reqmre perlodlc .

user surveys but enhancés meas-
urement © standardization and

‘continuity for trend assessment.:

Reduced access costs only

-




5.0 COMBINING THE OPTIONS: A HYBRID MODEL

e, -

Having exarnined two contrasting organizatioﬁal arrangements for a ;/oluntary g
confederation of NEDRES participants and ha\‘ling seen that each provides some’ singular
.'advantages, it becomes appropr1ate “to consider the possibility of some form of reinte-
gration or hybndlzatmn between the main options. Such a possibility can be affirmed if -

a dlfferenuatlon between sub-classes of users is acceptable.‘\

There .is a rough rule-of-thumb in the operation of an information service that 80%

of the demand traffic will come from 20% of the users. The NEDRES user survey
-(MAXIMA, b) findings reveal the prospect of a similar pattern specxﬁcally for NEDRES.
Many information service operations, part1cu1arly large-scale, centrahzed systems, have
:yproblems with this demand pattern because of their_ need to achxeve economies of scale
by standardmng transacuons. In the present oase, this lops1ded demand pattern can be

tumed into.a net advantage.

‘I'he resultant hybrid concept is illustrated in Figure 3. Asis apparent transactions
are perm1tted on both a local, medlated basis and by a more direct, do-it-yourself mode.
*Some hlghly soph1st1cated users will be able to operate directly on the database and such
‘users and most holders will be able to “interact directly with NEDRES Central from the
outset. Others may start in the more dependant mode of working through the local ser-
vige outlet until they build their own search skills or their transaction rate increases or

both, whereupon they can "graduate" to the direct mode.

-

\In the. meantime, the user group sponsorsh1p responsibility will remain with the '
local service outlet organization and all types of users and holders will be encouraged to

be active memberts.

A possible line of.criticism of the hybrid concept is that it makes distinctions
among users that might be 1nterpreted as invidious and that could lead to inequities in
the level or quality of service to the various sub-sets of uSers. The basic re)omder to
such a criticism is that it is entirely speculative and that there are strong, built-in safe-
guards against inequitous arrangement in any. such service that is under the overall

' administrative control of a federal agency. , Lo
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While this rejoinder might be enough, it is useful to take a more positive stance in’

.support of the hybrid concept. Ata general level, it can be asserted that user differen~

tiation is essential for the operation of any service that sets individualization as an

\obje;ctive. In effect, sub-set differentiation can be perceived as a way-station or as

partial fulfillment of this objective.

bn a more detailed level, the evidence accumulates that within the total user
populanon there exist such profound differences in estabhshed modes of use of informa-
tion of all kinds that if a system failed to adjust to these differences, it would exclude a
major portion of its prospective clientele. This assertion is supported by the NEDRES,
user stuy (MAXIMA, op.cit.) and by a very recent study of the use of information

. resources by engineeré in industrial and commercial settings (Shuchman, 1981). This

latter study reveals that most access by such engineers to technical information in any
form by any mode is mediated in some way. When the information is accessable via a

’ relatively advanced mode such as a computer terminal, the level of mediation approaches

100%. While this finding has its ironies, it suggests strongly that unless mediational
support is. provided,. NEDRES services ‘will not be truly accessible to many of the
enginei?rs and technologists in the private, nonacademic sector of the total potential user

populdtion.
In any case, the overall picture of the hybrid version can be summarized, as was

done before for Options A and B, in Table 2,

What can and should be stressed beyond the specific assertions contained in Table
2, is the aggregate- economic advantage that the hybrid arrangement could yield. The
overall picture shows not only a broad distribution of the burdens involved in providing
the referral services but a distribution that comes very close to matching proportionate
costs to proportionate” benefits for all participants. The possibility of achieving
efficiency, adaptive flexibility and a high quality of service is provided by the hybrid
arrangement and we recommend that its implementation be pursued.
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FIGURE 3
PARTIAL REPRESENTATION OF HYBRID NETWORK STRUCTURE
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3.

4

3

T“

e " Functional

Areas

Structure & Governance

Communications

Légal Arrangements

Financial Support

User Charges

- ™~

TABLE 2

Modes of
Implementation

System-wide governance would
be a central function supported
by an advisory panel of local
service outlet representativess
Each local user group would be
self-governing.

In addition to local face-to-face
communications, each service
outlet would assemble a local
newsletter augmented by mater-
ial provided from the NEDRES
central office.

Two lines of formal obligation
would be implemented: those
between the NEDRES central
office and each local service
outlet, and' those between the
NEDRES central office and prin-
cipal data holders and those
major users who will conduct
their own file searches and
access negotiations.

Local service outlets would
share the costs and revenues of
the provision of mediating
services but NEDRES Central
would receive all revenues from
the heavier traffic from the
independent users. '

Levied by local service outlet on
per-transaction basis for medi-
ated services and by on-line
vendor for nonmediated access.

B

" Higher

Summary Features of a Hybrid Arrangement

Potential Advantages

Dgnamic accommodation to

variation and changes in user/

holder needs and capabilities.

g([ B

Local/parochial interests would
be paramount.

-

Intense users and key ‘holders
would be closely bound with the
broader
central office. .

More flexibility in making ar-

rangements such as in-kind com-

- pensation for important holders.

-

proportional
total revenue allocated to
NEDRES central office with no
proportional increase in cost
burden. -

P

interests of NEDRES

share of

y
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9.

/

Furictional
Areas

Operating Procedures

Promotion & Training

Performance measures

Benefits of Network
Participation
A

TABLE 2 (cont.)

Summary Features of a Hybrid Arrange

¢

Modes of
Implementation

4

Local service outlet staff would
serve as intermediaries for
infrequent users or users having
limited capabilities for both file
search and access negotiation

" activities, Large scale users will

have direct online access to the
NEDRES file. All data holders
will need to work with the cen-
tral office staff to define access
arrangements.

Individualized ©on  as-needed

Both spontaneous and rigorously

* structured modes can be imple-

mented.

Benefits are proportional to
utilization rates.
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Potential Advantages:

Minimal  prospective failure
rates; faster, cheaper service for .
heavier users.

- ’

High level of local sharing of
burden but with outlay focused
on high-need cases.

Yields more complete picture of
all aspects of system- perform-
ance. -

The greater the need; the bigger
the benefits. -




, 6.0 SUMMARY.

-
L]

éuilding on the findings of a survey of potential users and a descriptive review of
five existing information networks, the present study represeﬁts an attempt to charac-
terize some of the options for a volunta}y confed‘eration of participants in the operation
of the National Enyjronmental Data Referral Service (NEDRES) being developed by the
Assessment and Infofmation Services Center of NOAA. Concepts from economic th
and general Is of information service network configurations were used to help
define and eﬁgte the major trade-off factors. Some of the general proposmons that
emerged from the exam1nat1_on of the five reference systems include the following:

o The National Water Data Exchange (NAWDEX) is a system that can and should be
emulated by NEDRES under the proviso that NEDRES must serve a more diversi-
fied clientele.

o {

o Prospective participants will commit themselves to the sustenance of such

networks by the execution of formal agreements.

o Users desire both equality of treatment and individualized service. A major
challenge to network managers is the reconciliation of these two objectives
where they diverge. - J

o Prospective participants wﬂl willingly share assets they already own but are very

sensitive to the marginal costs of each transaction.

o Start-up investments such as those associated with promdtion and user training
should be focused initially on those users who will generate high transaction

rates.

-

o Clear articulation of intended configuration is essential for effective communi-
cation to prospective participants—even when it is recognized’that the concept

will be changed before it is realized as an operational system,

L—”
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1

" TheSe propositions and others were fed in the comparison of a decentralized
(Option A) and a centralized (Option B) arrahgement. It was discerned that each option
had its own unique advantages with a net effect only slightly favoring the decentralized
approach, However, by re-emphasizing the pattern of an asymmetrical distribution of
needs and capabilities on the part of the potential users, it was possible to show that a
hybrid arrangement would not only be favorable but could be more cost-effectwe than
either of the primary options alone. The hybrid arrangement would permit users with
intermittant needs and limited capabilities to get support from local service outlets
whiléhusers with more. consistent and intensive needs céuld be encouraged to mobilize
their capabilities t_ow'a.rd a more independent and more economical mode of finding and
accessing the environmental data stores of value to them. The hybrid configuration was

recommended as the best means of achieving an enthusiastic involvement by users and

.data holders in the long-term sustenance of the NEDRES network.

s/
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MEMORANDUM OF Asxzznzur‘

" AND THE .
UNITED STATES GEOLOGICAL:SURVEY
RELATING TO THE USE OF THE GEOLOGICAL SURVEY'S DATA FACTLITIES

o
.

OF THE
NATIONAL WATER DATA EXCHBANGE
R «+AND THE )
+ RATIONAL WATER STORAGE AND RETRIEVAL SYSTEM
This Agreement with the ’ relates

to the use of the data facilities of the National Water Data Exchange ‘
(NAWDEX) and the National Water Data Storage and Retrieval System (WATSTORE)
managed by the United States Geological Survey (USGS), Water Resources
Division (WRD). This Agreement will continue in effect until terminated -
by mutusl agreement or by either organization providing 60 days written
notice to the other organizatio-.

*

. Definitions:

. v A
For the initjal purposes of this Agreement, the National Water Data Exchange
(NAWDEX) dita facilities comsist of a Water Data Sources Directory and .
. & Master Water Data Index. ~The Water Data Sources Directory is a computerized
data base which identifies organizations that are a source of water data.
The Mastér Water Data Index is a computerized data base which identifies
individual sites for which'water data are available, the location of -
these sites, and the types and frequencies of measurement of available
water data. This agreement also applies to the use of dany additional .
. NAWDEX data facilities made available in the future.

For the initial purposes of this Agreement, the MNational Water Data Storage

and Retrieval System (WATSTORE) consists of a Station Header File and N

a Daily Values File.’ The Station Header File is an automated index of .
all sites for which data are stored in WATSTORE. It contains information
pertinent to the identification, location, and geographic description

of each site. The Daily Values File contains water-data parameters measured

or observéd on either a daily schedule or on a continuous basis and numericall
reduced to daily values. This Agreement also applies -to the use of any
additional files and data facilities of WATSTORE-made available in the

future. . - X

Both the NAWDEX data facilities and the WATSTORE gystem are operated . .

and maintained by, the Geological Survey on its ceatral computer facilities - =™

located at the National Center in Reston, Virginia. These computer facilities

are under the management and control of the Computer Center Divisiom,

USGS. Therefore, neither NAWPEX nor WATST@RE have administrative responsibilities

related to the operation of the computer facilities or the scheduling.

of computer related services. Also, future additional access to the

U§GS cqmputer is dependent upon the number of computer terminals -that
. can be physically supported.by the computer systems.

Vv




Responsibilities:

Rckated to this Agreement,, the Water Resources Division will:

4
= = = Allow access to the Header and Daily Values Files of the WATSTORE
system, the Water Data Sources Directory and Master Water Data Index
Tiles of the NAWDEX system, and application software associated with
these files. Th{ will include any additional files and software. systems
in NAWDEX—and WATSTORE that may be rade available in the future. .

, = = = Provide documentation necessary to access and use the NAWDEX and

L)

<

WATSTORE files.

- = - Provide user assistance services as required in the use of the
NAWDEX and WATSTORE files and software systems.

- « = Serve as ‘liaison between the
¢nd the Computer Center Division in matters related to NAWDEX and WAISTORE.

- -\e/;rovide tra the. use of NAWDEX and WATSTORE to the extent
poeeible within budgetary and manpower capabilities.

Ralated to this Agreement, )  will:

- = « Acquire “all computer-terminal kardware aﬁd\related peripheral hardware
necessary for access to the USGS computer faq}litiea.

= = = Assume full reeponsibility for all costa ‘agsociated with the

¢

use of the NAWDEX and WAISTORE data files and reiiﬁurse .

‘= = = Ail data entered -into WATSTORE by .
will, unless password protected, be indexed in the Master Water Data . - -

the USGS for all costs Jincurred.

~ = = Not use the USGS computer facilities for any purpose other than
those related to the use of the NAWDEX and WAISTORE files unless prior
agreement has been arranged with the1ySGS for additional computer usage.

- = = Be identified as a source of water data by the National Water Data
2xchange (NAWDEX) and permit all déta entered into NAWDEX data files -
by the i to be disseminated to other
users upon request. N

AN
-

!

Index maintained by NAWDEX and will be disseminated to other users upon
request, ; ‘o ‘ ~

-

Designated Representatives: S —

-
-
-~

The - L wi;l designate a principal
and ‘one or more alternate representativés at each remote job site to

. serve as contacts fox all NAWDEX and "WATSTORE matters.

J 2 "
A < 1
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The Water Resources D:g:‘vision deaigmtes as its WATSTORE répreséntative:

" Mr. C. R-n Showen
. Chief, Autoratic .Data Section -

Water Resources Division -
U. Sy Geological Survey )
437 onal Center : e
12201 "Sunrise Valley Drive ’
Reston, Virginia 22092

(703) 860-6871 s

Télephone:
. FIS 928-6871

The National Water Data Exchange designg.tes as ic; re‘presentnti've:

Coggerat:ilcn ;..

Tel'e’phone s

Mr. Melvin D. Edwards

Program Manager .

National Water Data Exchange - , -
U. S, Geological Survey T .
421 National Center ’

12201 Sunrise Valley Drive

Reston, Virginia 22092
. [} .

(703) 860-6031
FTS 928-6031 _

A 1Y

¥

‘ In order to successfully devélop and maintain ﬁhe concepts of this Agreement,
! an open excha.nge of infotmation 'relative to NAWDEX and NATSTORE, t:heir
functions ana operations, will be establishked between the "

andtheUSGSWRD . -

o

.. Signature, Title -
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MEMORANDUM OF UNDERSTANDING

.

v AND THE
- UNITED STATES GEOLOGICAL SURVEY .
PERTAINING TO THE NAIIONAL'WAIER DATA EXCHANGE

The National Water Data Exnhange (NAWDEX) is comprised of water-oriented
*  organizations working together .to provide couvenient access to water
. data.- The NAWDEX migssion is to identify sources of water data, to index
! data holdings of water—oriented organizations, and to provide the linkage
between those who.acquire and those who use water data.

This memorandum recognizes ' - ) as a
participating member of the National Water Data Exchange (NAWDEX).

This membership will continue in effect until terminated by mutual agreement”
or by eithers agency providing 60 days written notice to .the other agency. -

The U. S. Geological Survey (USGS) through ita NAWDEX Program Office,
will provide the central management of NAWDEX, and will serve as a coordinating
facility for all NAWDEX facilities.

The NAWDEX Program 0ffice will be responsible“for:

- -, - Egtablishing response and referral mechanisms for handling requests
for water data in the fileeiof NAWDEX members. .

--- Eatablishing and maintaining a Master€Water Data Index of data
holdings of the NAWDEX members and waking the index available to all.

/)' - | = = = Establishing and maintaining a Water Data Sources Directory and
making this directory available. to all.

- = - Bgtablishing a nationwide network of NAWDEX Asgistance Centers
.-~ that will provide data search assistance to requesters and aid them
An gaining access to water data held by NAWDEX members.

e
t

) g ; : ’ will be responsible for:

-

--- Taking an active role in the formulation of NAWDEX policies, procedures,
and standards and implementing them within its organiZation to the extent
practicable. .

- = = Participating in the development of standard techniques and methndologies
for handling of water data and using them within its organization to , .
the extént practicable.




Ptoviding informtion on internally held water data.for inclusion
in e Master Water Ddta Index and, as requested, providing current
inférmation to update the Master Wat:er Data Index to reflect additiona,

clunges, and corrections to the.index. . _ \-J.’

~ = « Providing data from its internal holdings either in respomse to
a referral from the NAWDEX Program Office. or a NAWDEX.Assistance Center,
or in rupﬁme—em direct request: for water data. . :

-t- - Designat:ing a representative of it:s organization to functidn as
the primary contact for all NAWDEX matters.

] -4 ) -
It is mutually understood that membership in NAWDEX is voluntary and
that all members will participate on an equal basis, and consent to
be listed as a source of water data in the Water Data Sources Directory.
There will be an open exchange of information among NAWDEX members and
every effort will be made to provide water data to the user community
in a timely and equitable manner. .o

Signature, Title

Signature, Title

Date - - Date




[:R\f:xed by governmental and corporate policy. Federal agencies are required to '755

Aruitoxt provided by Eic:

NAWDEX Program Guideline Na. 82.01

. GUIDELINES FOR USER CHARGES WETHIN THE
' NATIONAL WATER DATA EXCHANGE .

INTRODUCTION ' X

Assistance Centers are operated in 45 States and Puerto Rico as a part of
the program of the National Water Data Exchange (NAWDEX) for assisting users
of water data in idéntifying, locating, and acquiring needed data. In additiom,
many NAWDEX member organizatioms provide water data and related services in ~
response to public requests and referrals from the Assistance Centers. "Because
of the wide diversity in the types of organxzatxona (Federal, State, interstate,
loca]l governmental, &cademic, and private) providing thése data and services,
there- are significant differences in the policies and procedures concerning
user charges. These differences create a need for guidelines to be used by the

membership for applying user charges in a more wniform and equitable manner \
throughout the program. . R ' , ¢
~ THE GUIDELINES A -

»

The following are general guxdelxnes for the determination and application
of user charges within NAWDEX:

- Providing data and information is a proper "service function" of govern-
ment and research institutions, and water data and related services should be
made available at the lowest cost possible to the user. '

- User charges assessed by NaﬁpEx.mepbers should cover ‘only those costs
directly incurred by responding to the’r§Quests for data.

-

- As a ‘general rule, user’ charges should not anlude personnel time of-
permanent staff overhead costs, equipment amortizatiom, or other flxed costs
_for services and products made unxformly available to all NAWDEX users.

- Special attentiom should be given to assessxng charges for government, -
anonprofit and academic user’s as~discussed below under "Suspension of Charges.”

- Billing procedures for data and services should be simple and low-cost
so as no§ to increase ‘user charges. . M//’/”L,/,//”’”
. sy R
N =
These guxdelxnes do not mandate specific procedures for use, rather, they
are presented as objectives to be consxdered by members in developxng user
charges.

oo ] »nzrzmmnou‘or CHARGES . - . /\

-
-

o To a large extent, the factors controllxng the determlnatxon of charges is

.

adhere to the directives of Circular Number A-25 as Lsaued by the O0ffice df
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prlvxlege) provxdes special benefits to an ldentlfxable reclplent above and
beyond those which accrue to the’ publxc at large, a charge should be ngosed to

' - ‘ 1

" recover the full cost to the Federal Government of rendering that service." It

further defines that "a special benefit will be considered to accrue that a :
charge should be imposed when a Government-rendered service:~--is' performed at
the request of the recipient and is above and beyond the services regularly . .
received by other ﬁmmbers of the same industry or group, or of the general ' %
publlc. All Federal members of NAWDEX should carefully review their proce- -
dures for determining and dssessing charges to assure that they comply with o J
Circualar A=25. All other members should ‘also review their organlzatlonal '
policies related to these matters to assure legal compliance. Also, all govern-
mental members should verify that proper enabling authorities exist for the '
collection of funds for services rendered to. the public:

The items digcussed below are considered to be ‘the types of valid charges
which may be used in determlnlng costs associated with a request of response
transaction: . -

Personnel: . In general, charges should be considered only for personnel

directly involved ip responding to a specific reque fq; data or serviced. P

Personnel charges should not bé considered for products and services made
wmiformly available to all NAWDEX users. Personnel charges may include direct
salaries and the cost of employee beneflts proportienate to the time spent
responding to a request. o .

L

¢

Material Provided: Charges may be considered for the actual cost of materials

which must be provided in response to a request. Examples of such materials
would be magnetic tapes, notebook binders, special containers, punch cards,

and other items which must be purchased by the responding organxzacxon in order
to satisfy a request. ‘ :

Duplication Costs: The cost of duplication of printed material may be com-

puted at the actual cost of dupllcatlon per page or other unit. This includes
the cost of photocopy, of fset printing, and reproduction from microfilm or
microfiche. The duplication of data in machine-readable form may be"

covered as computer costs, which are discussed later, unless the duplication is
performed on peripheral hardware that is not included in an organization's .
standard computer charges and reimbursements must be made for its use. This
includes punch=card duplicators, offline plotters, and printers.

~

Computer Related Costs: Charges may be considered for all computer costs

associated with the retrieval, processing, and analysis of data or information
associated with a request. This includes costs associated with use of the
central p-ocessing unit, input/output transactions, core (memory) charges,
connect time, ‘and the use of peripheral equipment such as plotters, card

punches, and microform equipment. If computer costs are computed on a variable
scale based upon the prlorlty of use of the computer, the requestor should be

made aware of this in order to assure that the required product or service is
provided at the minimum cost. - . .

. Telecommunication Charges: Charges may be considered for.telecommunication

Q
R
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:osts dlnectly associated w1th respondlng to a request. This includés line

- K] -5 .
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(telephone) charges resultxng from the remote use of computers and che

tnansmxsdxon of dara by .facsimile or other types of transmission equipment.

Cost Incurred from Other Sources: ’ Charges may be applled for costs assessed

to the responding organization by other sources in the*course of tespondlng to,

a request. This includes computer costs charged by other sources, service fees'

paid to another organlzatlon, the cost of publications acquired from: other v
. sources, and any other action that results in a direct assessmient to the .

4 - ©

responding organlzaCLon s

. - - s
Mailing Costs: Mailing costs other than normal postage may be considered.
This includes air frexght, special-handling feés, and courier services.

The determlnatxon of user charges can be a dlfflculc, complex process. .
However, each organization should take care to assure that the determination.
of chargés is done in a manner that offers minimum cost and fairness to all
requestors regardless of the size.or complexity of a request.

No effort has been made to establish prices in these guidelines. Because
of the wide variability of cost between organizations, the establishment of
charges must remain the responsibility of each responding organization. Each
otg;nization should, however, make its fee schedules freely known and available
and should be prepared at all times Lo provide realistic estimates of the costs
of its generated products)and services. ’

SUSPENSION OF CHARGES

There are several situations where the suspension of user charges may be
considered by a responding organization. Some of these, as outlined by the
Office of Management and Budget, Circular A-25, include:

- The cost of recovery of charges is greater that the amoun{ £o be
assessed. For example, many organizations establish an amount, such as $15,
below which it has been determined that the. adanLSCratlve costs of processing
a bill of collection and the processing of’tecelpcs is greater than the

receipts received. ?
’ /

.- The furnishing of the service without charge is a appropriate courtesy
to a foreign country or international organizationm.
- Thé recipien® is engaged in a nonprofit activity designed for the public
safety, health dr welfare. '
- Payment of the full fee by a State, local government, or nonprofit
“ group would not be .in the interest of the (providing) program.

Others, not defined by Circular A-25, include:

« b4

- Recxprocal arrangements exist “between organxzatxons for the mutual
exchange of dataﬁvinformatlon or services. :

ERIC | e

-




.

~ Provision of the product or service is determined to be of direct
benefit to. the providing organization.

. Fi - N
- Formal.agreements exist between the two parties which prohibit the
assessment of fees. . - . :

CONCLUSION

The assessment of user charges is a process that is often mandated by
controlling laws, rules, and regulations. User charges should, therefore,
be developed with close attention to all such requirements. As pfeviously
stated, NAWDEX has no authority to mandate policy or procedure relating to
user charges, nor does it have the authority to.ne te or supercede any
existing law or regulation. The guidelines presenWed in this paper can,
howevef, be used for the application of user charges within NAWDEX in a
consistent and equitable manner. h




