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ABSTRACT

In this paper the latest advances in
developing digital libraries and hybrid
libraries - those which combine traditional
and digital services - will be considered
from a cross-European viewpoint. Acade-
mic libraries are undertaking new roles
as 'gateways' to the world's networked
information resources, and they must re-
organise themselves to fulfil these new
roles. Of particular importance is the deve-
lopment of close cooperation between
librarians and educators, since the use
of new technology in teaching and in
research requires integrated information
services. Digital academic libraries will
thus form part of new, integrated,
technology-rich ‘learning environments'.

The presenter is a former university libra-
rian who now directs a research and de-
velopment centre in a university, and has
extensive experience of directing cross-
European library research projects. Thus
both practical and theoretical approaches
will be included.
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Introduction

The topic of ‘digital libraries’ is receiving
enormous attention around the world. However,
although there have been attempts at
definitions’, there is little consensus as to what
we really mean by this term. Some see it as
the natural progression for long-established
libraries to take, others would argue that it is
an entirely new concept - traditional libraries,
with their long-established collections of
bocks and journals, will be replaced. Peter
Cochrane, Head of Research at British Tele-
communications, recently made the following
observation:

"Five years ago, the library at my
laboratory used to occupy several large
rooms and employ 30 peopile. It has been
replaced by a digital library that is now
ten times bigger - and growing fast. This
digital library is staffed by only 12 of the
original librarians who are now amongst
the best html programmers in the com-
pany. This digital library has become an
essential part of our lives and the work
output has gone up tenfold in 10 years'"
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The terminology itself is not always helpful:
for most purposes the terms ‘digital library’
and ‘electronic library’ can be used interchan-
geably. Virtual library’ is used to emphasise
the non-physical nature of the ‘collection’
although it may also refer to access mecha-
nisms where the user does not need to be
physically present. However, since most libra-
ries now deliver at least some services
beyond the limitations of their walls - only
Jast month we held the third European

‘Libraries without Walls’ conference in Myti-

lene - even that distinction may not be par-
ticularly meaningful. The terms ‘complex li-
brary® and ‘hybrid library’ are important in
this context, suggesting a need for a mana-
ged mix of traditional and electronic servi-
ces. Rusbridge has defined the latter con-
cept in the following way:

a range of technologies from different
sources together in the context of a wor-
king library, and also to begin to explore
integrated systems and services in both
the electronic and print environments.
The hybrid library should integrate ac-
cess to all ... kinds of resources ... using



Prof. Dr. Peter Brophy

DIRECTOR, CENTRE FOR RESEARCH IN LIBRARY & INFORMATION MANAGEMENT,

different technologies from the digital
library world, and across different media." ¢

This and other definitions, and the various
programmes of digital library research being
undertaken around the world, have been
egxamined in some detail in a recent report
by CERLIM °.

In this paper | want to suggest that the future
of libraries must be seen within the broader
_context in which they operate, and that be-
cause of this some of the similarities we now
see across sectors may start to disappear.
National libraries will no doubt remain as
vital internationally-important repositories of
the knowledge and artefacts of mankind,
and some academic libraries will play a
similar role. But corporate libraries may be
merged into dynamic ‘knowledge reposito-
ries’, especially in the many businesses which
are themselves knowledge-based: Cochra-
ne’s remark suggests this kind of scenario,
with librarians taking on entirely new roles.
Public libraries, at least in some countries,
may become community information and
advisory centres, and maybe their functions
will merge into those of citizens' advice bu-
‘reau and government information centres, or
perhaps they will be outreach centres for
adult education — and maybe they will be all
of these things. For most academic libraries,
however, the situation is not at all clear. They
continue to experience heavy demand from
their users for traditional services, at the
same time as trying to espouse the electro-
nic future. And they operate in a climate of
change, for higher education itself is facing
new challenges. Some would argue that the
University of Phoenix in the USA® is showing
the way forward, with its 100% reliance on
distance education through evening and
independent study, employing as tutors only
part-time faculty, delivering education across
the USA. This new-style university offers a
‘digital library’ to its students and faculty’,
though as with so many distance education
institutions it urges its students to use tradi-
tional libraries as well.
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But there is an opposing view of the future of
higher education, for there is little sign in
Europe of a diminution in demand for tradi-
tional university courses, requiring 3, 4, 5 or
more years attendance on-campus. What
are we to make of this situation? How can
academic libraries assist their institutions to
thrive and prosper in this new, complex, part-
networked, part-traditional but increasingly
digital world?

Research Perspectives

To answer that question we need to revisit
the concept of the library itself. Why do we
need libraries? What role do they play? As a
starting point | am still attracted to Ranga-
nathan’s ‘Laws of Library Science’, formula-
ted over 50 years ago in India:

Books are for use

Every reader his book

Every book its reader

Save the time of the reader

A library is a growing organism?®

- L] . L] L]

even if the last of these is now rather que-
stionable and the term ‘book’ needs redefini-
tion.

One of the reasons that | cite Ranganathan
is that he helps us to focus on two key
aspects of library service: first, that libraries
are about what he called ‘books’ but which
today we might broaden out to include all
kinds of information and works of creative
imagination — ‘information objects’ as they
are now called. Second, and perhaps even
more importantly, Ranganathan reminds us
that libraries are about people: readers,
users, patrons — that it is the use of these
information objects that is central.

The role of the library may be analysed from
a number of perspectives. The traditional ap-
proach has been to emphasize collection
building and collection management. In
essence the library’'s key task is to build
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broader and deeper collections and to arran-
ge for users to access those collections only
on terms which ensure their long-term inte-
grity. In this view the library is essentially a
repository, and most of the activity is devo-
ted to maintenance of that repository. Use
can be almost incidental.

Fig. 1 illustrates this:

Additions 3

to stock Library Collection

>
5 Users

Fig. 1 The library as collection

A second approach has been to apply sy-
stems concepts, taken from general mana-
gement theory, and to view the library in
terms of resource flows and processes.
Buckland has written extensively on this in-
terpretation which, in its simplest form, is il-
lustrated in Fig. 2:

Inputs I+|Processes|+|£utputs I-} Qutcomes

Fig. 2 Systems Model

Two important issues arise from this analy-
sis.

Firstly, it provides a managerial perspective
that recognises that all the resources which
a library absorbs — not just new books and
journals, but accommodation, staff, consu-
mables and the rest — have to be managed,
that they are interdependent and that they
have to be acted upon by processes to pro-
duce outputs. This suggests that the library
must be active rather than passive. It also
follows that the efficiency of these processes
and their relevance to the library’s specific

aims and objectives are of supreme impor-

EnE——

Secondly, systems approaches focus atten-
tion on outcomes and impacts, that is on the
difference that the library makes to its users.
Users, instead of being incidental, are the
raison d’'étre of the service.

[ea]]—

The systems approach lies behind some of
the most popular and influential approaches
to general management and in particular it
underpins the European Foundation for Qu-
ality Management’'s Business Excellence
Model™ . It is worth noting that approach, for
it expands systems thinking in some inte-
resting directions. Fig. 3 illustrates the mo-
del, the percentage figures showing the con-
tribution each aspect makes to overall excel-
lence:

Tusineas
Resulis
13%

[ Enablers {50%) ] ]

Fig. 3 EFQM ‘Business Excellence’ model

Particular attention should be paid to the
following features:

» The division of key issues into those which
enable the organisation to function and
those which measure its results, which
might also be called its impact; _

« The heavy weighting given to ‘leader-
ship’ among the enablers — higher even
than the resources used,;

« The inclusion of ‘people satisfaction’ a-
mong the results — this refers to the satis-
faction of the organisation’s staff with their
work and their working conditions;

« The very heavy emphasis given to custo-
mer satisfaction among the results;

» Again among the results, the emphasis
given to ‘impact on society’: for a library,
perhaps this could be a measure of its
contribution to the preservation of socie-
ty’s heritage.

Now, although these models are useful when
we talk of libraries as discrete, independent
organisations, each with its own dynamic
leader and each serving its distinctive user
groups, it is less obvious that they offer the
insights we need when operating within a
global, networked information ‘space’. For a
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start, the information resources that the indi-

vidual library treats as ‘inputs’ have become

far more diverse, and many are not owned

by the library but accessed across networks

as and when they are required. They might

include:

« Books published in the traditional way,
electronic books and mixed media books

« Journals published in paper formats, elec-
tronic and hybrid journals

» Reports, whether paper or electronic or
both

« Patents, standards, etc. whether paper or
electronic or both

« Official documents, including legislation,
whether paper or electronic or both

« Slides and other images in analogue for-

mats

Images in digital formats

Analogue audio tapes

Digital audio

Analogue video

Digital video

Collections of data e.g. in demographic

databases

» Grey literature, such as ‘junk’ mail, elec-

tion addresses, etc.

Web sites and individual web pages

Java applets

Computer files of various types

Streamed data, such as that from satellite

observation or news-feeds

« Semi-published or unpublished company
records

 Dynamic documents created when they
are requested _

o Dynamic documents updated automati-
cally from a remote source

e and so on

| have suggested elsewhere' that it is useful
to refer to the total information resources
potentially available in the world as the ‘infor-
mation universe’ and the sub-set selected by
a particular library — recognising that this
sub-set will be dynamic - as its ‘information
population’.

But the information population is not all. A
library may now have to address a much
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more diverse and dynamic population than
hitherto: it will include distance learners, tho-
se registered for short courses whose
membership may last only a few weeks or
even less, and those with long-term mem-
bership. Furthermore the rights that different
members may have to access resources
may differ — so, for example, access to an
expensive market research dataservice
might be restricted to the MBA students. If
we regard the group of actual and potential
users as the ‘user universe’, we might term
the actual eligible users at any one time the
‘user population’. This leads to a symmetric
model as shown in Fig. 4:

Information | |Information
Population || Universe

User User

‘Universe || Population Library

Fig. 4 User and Information Populations

Viewed in this way, it becomes appropriate
to describe the library as an ‘intermediary’ or
‘broker’ between the user and the informa-
tion resources. The term ‘gateway’ is also
used although it implies a rather passive
approach. The role may better be seen as an
active one, centred on creating linkages bet-
ween each individual user and the informa-
tion resources that user requires, whether or
not these resources are owned by and sto-
red in a library.

The ‘intermediary’ model of the library has
been described in some detail by a number
of authors #1"% and | will not examine its
characteristics in detail here. However, it is
useful to note some of its implications:

« to operate efficiently in this environment,
the broker library must be able to provide
access to new sources quickly and easily.
This implies that brokers and sources
(remembering that broker libraries may
themselves be sources) must be able to
interoperate easily — to exchange mes-
sages, perform searches consistently, re-
turn results in agreed formats, and so on.
Interoperability within the digital environ-
ment is thus of supreme importance.

&5
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Hence the key role of standards like
Z39.50;

« to find new sources, the broker library
will increasingly rely on a combination of
expertise (some of which may in effect be
‘bought in’ from elsewhere, as is the ca-
se with national subject gateways) and
intelligent software. This implies that we
need standardised, meaningful descri-
ptions not just of individual objects (an
area where librarians have considerable
expertise) but of collections. Many of the
objects and collections described will not
be the traditional ‘stuff’ of libraries. It is
important, since the environment is in-
creasingly digital, that these descriptions
should be capable of interpretation by
software;

» the major problem for many users will not
be finding enough information, but being
able to identify the most useful informa-
tion from the wealth of possibilities. We
have gone from information scarcity
through information plenty to information
plethora. To prevent users being swam-
ped, the broker will need both sophi-
sticated de-duplication routines and, in-
creasingly, selective ‘push’ services which
deliver information to the user depending
on the user’s individual profile of inte-
rests. Because of the size of the user po-
pulation, these services must be provi-
ded automatically;

» 1o cope with the diverse and ever-chan-
ging user population, and the wide vari-
ety of rights given to individuals, the bro-
ker will need sophisticated, automated
ways to authenticate users (i.e. to check

that they are who they say they are and -

that they are in membership) and then to
authorise them to use specific services. ltis
essential that the user is able to negotiate

this authentication/authorisation process
as smoothly as possible: solutions which
require a new username/password com-
bination at every step will simply not be
acceptable;

« finally, solutions adopted by individual
libraries must be capable of operating
within regional, national and international

[ze])-

frameworks. This includes responsibili-

ties for archiving and preserving informa-

tion objects of all kinds.
It is worth emphasising that these require-
ments, in the real world, relate not just to
‘digital libraries’ but to the complex, hybrid
mix of digital and traditional services that
characterises services as they really exist.
The library that tackles this agenda seriously
will develop as a centre of expertise in our
emerging information society.

Educational Perspectives

Before turning to the implications of these
models for the developing role of academic
libraries, we need to consider the changes
taking place in our immediate environment
of higher education. Just as libraries are
changing, so too education is undergoing a
period of transition.

In Europe we do not have a uniform educa-
tional tradition or approach, and therefore
we need to approach this question from a
number of standpoints. Indeed, part of the
richness of the European heritage lies in the
differences to be found in approaches to
education. In parts of Northern Europe, nota-
bly in the Scandinavian countries and in the
United Kingdom, the focus is on what are
called ‘student-centred’ approaches. Follo-
wing trends discernible in North America,
these pedagogical approaches increasingly
rely on packaged course materials, on in-
dependent and group learning and on the
role of the tutor as a ‘facilitator’ of learning. In
Southern Europe and in Germany, the domi-
nant view is of a teacher-centred pedagogy,
where the emphasis is on the expert teacher

—imparting knowledge. Again, however, lear-

ning packages are coming into use, sym-
bolic of changing paradigms. This is not the
place to argue the merits of each pedago-
gical approach: indeed if any argument is
appropriate it would be of the need to draw
on the strengths, and hopefully avoid the
weaknesses, of each method. In passing, it
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is worth noting that these differences are
nothing like as pronounced when one comes
to consider research, witness the considera-
ble success of European Commission pro-
grammes in bringing together multi-national
research teams.

However, what is clearly important is that the
library should support the teaching and
research of its parent institution in an appro-
priate manner. The trends within institutions
are therefore of the utmost importance for
the library. What, Europe-wide and world-
wide, are those trends? | would like to high-
light seven:

» an increasing use of new technology in
delivering education within institutions, as
evidenced by the numbers of PCs on
campus; '

» the development of increasing numbers
of learning packages. While institutions
have not shown much enthusiasm for
using packages designed and created
elsewhere, the economics of educational
delivery may make this essential in the
future;

« pressure from employers to ensure that
graduates have the right mix of skills and
knowledge to be valuable in the world of
work, and criticism of higher education
when it fails to deliver employment-ready
graduates;

+ linked to that, an emphasis on the external
audit of universities to ensure that they
are accountable for the resources they
expend and that they provide research
and education of the highest quality;

« concern to address the issue of ‘lifelong
learning’ (what the Delors Report on lear-
ning called the "heartbeat of society")
and in particular that of the re-skilling of
graduates within their professions;

« enormous interest in the delivery of edu-
cation across the Internet. Most established
universities are not yet heavily involved
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and have done littte more than test the
market. But virtually all observers predict
heavy growth in this area, and the threat
from new Internet-only providers, like the
University of Phoenix, has to be taken
seriously. Newer universities, and those
with a pre-dominantly teaching mission,
may be particularly vulnerable;

« finally, the internationalisation of re-
search, so that leading-edge work is now
most commonly achieved by groups of
researchers, drawn from different insti-
tutions and countries, working collabora-
tively.

Implications

If we try to draw together trends in education
with the developments in digital libraries of
which | spoke earlier, what future might we
see for the academic library? There are pes-
simists who would argue that, apart from the
archival function of the major, older univer-
sity libraries, academic libraries have no fu-
ture since anyone, anywhere can pick up the
information they need from the Internet. |
would wish to make the opposite case.

Let us depict the current situation as that
shown in Fig. 5, with the ‘learning event’
(whatever we may interpret that as meaning)
at the centre and a series of supporting acti-
vities surrounding. Learning itself is enabled
and supported by lectures, by the provision
of study environments of different types, by IT
tools such as word processing and spreadsheet
packages, data-bases and so on, by tuto-
rials and seminars, by assessmenis -
whether examinations or dissertations — by
groupware communications tools, by learning
packages and by the library. The institution
draws on the external world through the
library for access to the information universe,
but also through other agencies, including
facuity members themselves, for pre-re-
corded lectures and learning packages
available world-wide.
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Pre-recorded Study IT tools
lecture lecture environ- (WP,58,DB
universe ments etc.)

Information e Learning Tutorial/
universe Liaresy Event Seminar
Learning Learning
package package Groupware || Assessment
universe - delivery

Fig. 5: The traditional library (shaded area) provides access to the
information universe
(The university itself is depicted by the wavy line)

A case can be made that the library has the
opportunity to expand its sphere of influence
within the institution: it could provide access
to the wealth of pre-recorded lectures
available from experts in every discipline; it
already provides study space and could ad-
minister other spaces outside the library buil-
ding; converged library and IT services, very
much the fashion in the UK and not un-
known elsewhere, could take responsibility
for providing all the IT-based tools the stu-
dent or researcher needs; just as there is a
universe of information objects so too there
is a growing universe of learning packages
which will need experts to provide selection
and access services; tying all this together is
the groupware which enables students to
work together across the networks. Is not
the library the logical agency to co-ordinate
and bring together all of these facilities?

The basis of such expansion of role is the
digital library: it provides the infrastructure
and expertise in handling digital objects of
all kinds, in describing them, in interopera-
bility, in authentication and authorisation,
and in all the other skills needed to build tru-
ly integrated learning environments. Of parti-
cular importance, the digital library provides

expertise in ‘gluing together’ all of the consti- |

tuent parts of the learning environment: in-
teroperability of systems, scalability across
and between organisations, sustainability
and authentication of individual users.

What, then, is left for faculty members to do?
Essentially, the design of the ‘learning event’

[sg]]-

itself, the tutorials and seminars which sup-
port it and the assessment of the student’s
performance. These are the core tasks which
the faculty will be required to perform, and
which they need to be free to perform rather
than spending their time searching the net-
works and building non-scalable, non-
sustainable applications. '

Pre-recorded ||: . .- ‘Study T tools
lecture - lecture. - environ-- .|| (WP,SS,DB
universe i ments etc.) -

Information ; . Learning Tutorial/
universe !.lbrary Event Seminar
Learning Learning || .. oo
package || package || Groupware: || Assessment
universe “delivery - ff - oo

Fig. 6; Could the new academic library (shaded area) co-ordinate
access to a much wider range of learning support in an integrated
learning environment?

While this utopian vision of the library taking
over more and more major functions in the
university is probably over-optimistic, it does
point to some of the ways in which the lib-
rary may extend its influence. Almost cer-
tainly the key to the achievement of such a
major role lies firstly in collaboration bet-
ween faculty and librarians and secondly on
a view of digital library developments as pro-
viding both infrastructure and expertise
which is much more widely applicable than
simply to libraries as we have known them.

Conclusion

What, then, is needed to make such colla-
boration a reality and thus to secure the
library’s place in the university? | would like
to suggest five key steps:

« we need to work closely with faculty to
transform libraries and turn them into
learning environments instead of seeing
our future in building the library empire.



Prof. Dr. Peter Brophy

DIRECTOR, CENTRE FOR RESEARCH IN LIBRARY & INFORMATION MANAGEMENT,

In other words libraries must become
more central to the learning experience
and be open to new ways of operating;

e librarians need to develop a much better
understanding of pedagogical issues -
they need to understand learning, so that
they can contribute to these learning en-
vironments;

« we need to refocus attention on the fact
that libraries are far more than reposi-
tories of recorded information and that
their digital systems and expertise have
much wider application than even they
have recognised;

e at the same time, we need to capture our

~ institutions’ attention and imagination with
a concept of libraries as the guardians of
the memory of mankind, to alert them to
the danger of it leaking away through the
holes of the new electronic nets, and to
expand our horizons beyond the informa-
tion objects with which we have tradi-
tionally dealt;

« we need to be leaders in the develop-
ment of sustainable, networked services
which are robust enough to contribute to
national and international services.

Such is the strategic and research agenda
~which the twin challenge of digital libraries
and educational change present to the aca-
demic library. But above all librarians must
rediscover a passionate commitment to edu-
cation itself and a determination to be part of
the new educational movements of our time.
Let me end with a further quotation from the
Delors Report, ‘The Treasure Within''":

"Our century has been as much one of
sound and fury as of economic and social
progress — progress that in any case has
not been equally shared. At the dawn of a
new century the prospect of which evo-
kes both anguish and hope, it is essential
that all people with a sense of responsi-
bility turn their attention to both the aims
and the means of education ....... While
education is an ongoing process of
improving knowledge and skills, it is also
— perhaps primarily — an exceptional
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means of bringing about personal deve-
lopment and building relationships among
individuals, groups and nations."

That is the real challenge for academic libra-
rians in the 21st century.
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