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There has been an increasing focus on
the importance of preserving if not all,
then representative examples of the
development of the increasing activities
on the Internet. The legal deposit law
covers only static, electronic documents
and clearly needs to be modified.
Further, as pointed out by, among
others, the people behind the newly
established Centre for Internet
Research, material required for the
present and future researchers in not
only media science but also related
areas such as history and history of
science is being lost. Researchers
cannot document the tremendous
development in information exchange
and development, which is happening
now on the Internet.

A report prepared by the Danish
National Library Authority, The Royal
Library, Copenhagen and The State and
University Library, Århus has been
presented to the Ministry of Culture
describing the problem, the international
perspective and outlining possible steps
towards archiving parts of the dynamic
part of Internet. The two first steps
outlined in this report were:

•  A conference with participation of
international and national actors

•  Establishing prototypes to get
practical experience in archiving –
and the legal, technical and
economical consequences

Denmark's Electronic Research Library,
The Centre for Internet Research, The
Royal Library and the State and
University Library have taken up the
challenge to address these two first
steps and this conference is the first,

very important step. The programme
committee of the conference consisted
of:

Birgit Henriksen, Royal Library,
Copenhagen,
Niels Ole Finnemann, Centre for
Internet Research, Århus
Niels Brügger, Centre for Internet
Research, Århus
Birte Christensen-Dalsgaard, State and
University Library, Århus

The objective of the conference was to
address strategies and methodologies
for preserving the activities on the
Internet for future generations. The idea
behind the programme for the
conference was twofold,

•  to bring together members of the
user community with members
processing the relevant technical
knowledge and

•  to bring together national and
international experts to share their
experience and to discuss
strategies.

User expectation was presented on the
first day and technical issues were
addressed on the second day. Two
experts representing some of the oldest
projects, the Australian Pandora project
and the Swedish Webarkiv3 projects
were invited. These two represent two
very different strategies towards web
archiving.

On both days the presentations were
followed by interesting discussions and
generally the atmosphere was intense,
positive and very constructive.

Preface



My impression is that all had something to
contribute and all got something back.
One thing is certain, the contributions and
the discussions gave a lot of input both to
the Danish prototype running this autumn
around the municipal election and to the
formulation of a Danish, national strategy.

On behalf of the programme committee I
wish to thank all participants for their
contribution to this event.

Birte Christensen-Dalsgaard
bcd@statsbiblioteket.dk
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The title of this conference is
"Preserving the Present for the Future -
Strategies for the Internet". Let me start
with some information on the
background of the conference:

This conference is organised by Centre
for Internet Research, University of
Århus, The Royal Library, Copenhagen,
The State and University Library, Århus
and Denmark's Electronic Research
Library. This partnership is a result of a
general, common and increasing worry
between the partners: The Danish
digital cultural heritage on the Internet is
continuously disappearing, and no
measures are being taken to preserve
the future Danish digital cultural heritage
on the Internet in the coming years.

The partners all have a natural
professional interest in working with this
challenge:

•  Centre for Internet Research is a
unit at the University of Århus, and
the Centre co-ordinates and acts as
an information point for Danish
Internet research.

•  The Royal Library in Copenhagen
and The State and University
Library in Århus both refer to the
Ministry of Culture and execute the
legal deposit work in Denmark.

•  Denmark's Electronic Research
Library is a large, government
funded project aiming at building a
national virtual library

interconnecting the Danish
research libraries.

I am the manager responsible for
Denmark's Electronic Research Library
(abbreviated DEF in Danish), which is
organised in the Danish National Library
Authority. The Authority also reports to
the Ministry of Culture, and the Ministry
has asked the Authority to head a
working group, which should report their
views on preserving Danish digital
cultural heritage on the Internet. The
other participants in the working group
are The Royal Library and The State
and University Library. Thus I am both
representing the Danish National Library
Authority and the DEF project at this
conference.

When the other parties in this
conference first approached me, I
quickly decided to participate and
sponsor the conference with the
following major arguments:

•  students and researchers must be
able to work with this type of
information too

•  the problem is becoming urgent and
is badly in need of a solution

•  ongoing long discussions could be
minimised

•  the archiving work must be closely
related to the library's work

•  a policy for archiving electronic
resources is part of the action plan
for the DEF project

Welcome to the conference

Bo Öhrström
Denmark's Electronic Research Library, Denmark



•  conferences are part of the
marketing effort for DEF

I can add, that other related activities in
DEF are part funding of an access
project to a large web archive and a
project dealing with research in a
selected, archived part of the Danish
domain of the Internet.

What is then the Danish situation for
preserving cultural heritage from the
Internet?
Today we only store a few thousand
static net publications as a part of the
legal deposit law. The newest version of
the legal deposit law is only a few years
old, and in the Internet area there is no
doubt, that the law is partly outdated.
We register a part of the documents in
the national bibliography, and we also
register some other Internet pages in
Subject Based Information Guides. If we
compare with the paper-based deposits,
it is not possible to register the same
percentage from the Internet, since the
content of the Danish Internet domains
is many times larger. So we need to find
out what to do on the technical and
organisational areas and to revise the
law.

Let me then turn to this conference:
The objective of this conference is to
address strategies and methodologies
for preserving the activities on the
Internet for future generations. The
conference is intended to bring together
members of the user community,
scholars as well as scientists,
representatives from organisations
traditionally in charge of preserving oral
and written material and representatives

with technical knowledge. The
conference has national as well as
international experts to share their
experience and to discuss strategies.

This conference is dealing with the
following themes:

•  User expectations
•  Access to archived content
•  Strategies for creating archives
•  Questions to be answered in

defining a national strategy

I see this conference as an important
step in the work of developing this
national strategy. The strategy can be
used as a foundation for political
discussions on priorities and resources.
It can furthermore describe possible and
necessary changes to the laws. There is
no doubt, that a large amount of funding
could be used, but a precise definition
of the level of ambition will somehow
limit the request.

Personally I look forward to hearing the
expert speakers in this conference and
to participate in the work to define the
strategy. With my background as a
computer engineer and being the
manager of the DEF project for the last
3 years, I have a special personal
interest in designing and implementing a
solution to this hardware demanding
and software intensive challenge. In
some ways you can see similarities
between the work in a computer
operating system and the electronic life
in the web.
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However, one big difference is the
enormous amount of data available for
possible storing.
I also have a big interest in finding a
good solution for archiving the large
amount of electronic journals, which
have been bought in the DEF project.

Finally I hope you will enjoy the
conference and I will pass on the word
to Birte, who is chairing this morning.

Bo Öhrström
boe@bs.dk

mailto:boe@bs.dk
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Preserving the process and
understanding the past

Introduction

As a child I spent three months each
summer in a rustic seaside village
without a television. I filled many of
those TV-less evenings by reading
articles from a battered, but much loved,
copy of the twenty-nine volume 11th

edition of the Encyclopaedia Britannica
that my parents had bought for a couple
of dollars at a yard sale.
There seemed to be so much
knowledge that had been gleaned from
experimentation, the study of natural
phenomena, the analysis of historical
sources, and the investigation of
remains of the past.
Each article synthesised the work of
many scholars and reflected many
different methods of study.
They all seemed to depend on or be
linked in some way to many other
articles. In the many decades that have
passed since the 11th edition was
produced, our knowledge has exploded
and indeed many of the ideas
expressed in that edition - which could
be described as a statement of human
knowledge as it was then known - have
been refined, revised, or even rejected.
But the 11th edition had all the hallmarks
that we expect from an information
resource:

                                                       
1 See http://www.haitii.arts.gla.ac.uk

•  its very character provided
evidence of its authenticity and
supported claims for the veracity of
the information it contained (e.g.
format of presentation, layout,
presence of the initials of the
author(s), it was backed by a major
publisher and editorial system);

•  it had internal consistency;
•  it appeared to be permanent

(although by the time I read from it
in the 1960s its pages had taken on
a yellow-brown colour and become
‘a bit brittle’);

•  it was complete;
•  it was intelligible and accessible;

and,
•  the information that it contained

was unique within it - that is there
was no unnecessary repetition
within the texts although there were
many copies of the complete set
distributed across many libraries
and homes.

Although I, sadly, no longer have the
luxury to spend summer days in the sea
jumping the waves or on the shore
building sandcastles and nights with a
flashlight under the bedcovers reading
from an encyclopaedia I remain
fascinated by information and the
interconnections between it.
The attributes that made the
Encyclopaedia Britannica a wonderful
and seemly secure source of knowledge
might provide us with pointers as to the
attributes that we would expect of

Cyberculture, cultural asset management, and
ethnohistory

Seamus Ross, Director HATII
University of Glasgow, Scotland1



information that we might wish to select
from the Internet for preservation.

The Internet is though more than just a
massive digital library waiting to be
harvested, processed, stored, and
retrieved. It is an environment with high
quality material on the virtual shelf
alongside low quality and often illegal
materials.
We are not talking about retaining just
these materials or the ‘text’, in a post-
modern sense of the word. We now
recognise the central importance of the
social space, context, and interactivity
that lie at the heart of the Internet. We
consider the experience of using the
Internet to be culturally defining.
The physical and the virtual worlds are
often contrasted, with the virtual world
and its cyberculture viewed as uniquely
different from ‘real-world culture’.
While it is true there are characteristics
of cyberculture that set it apart from
more traditional measures of culture, the
boundary between the two worlds has
never been precise; the evolution of
virtual social, information, and economic
spaces has demonstrated this with
remarkable clarity. Moreover
cyberculture is not one culture it is
many-it is the world of the scholar, the
average citizen, and the deviant.
The Web is a cultural asset that we
must manage and it is its intellectual
capital that we must selectively harvest
and pass to future generations.

Before we begin to tackle the problem of
digital preservation of the content of the
Internet and in particular that of the Web
we must tackle the problem of
objectives.

Why do we wish to preserve Internet-
based information and to what purposes
will it be put in the future?
The problem is how will we study
cyberculture and its by-products, and
what information will we need to capture
from the Internet to document our
culture effectively.
This is a problem of selection and one
that most heritage institutions, such as
libraries and archives, have struggled to
address in other contexts.
For example, few public and research
libraries in the United Kingdom preserve
copies of The Sun newspaper, although
it has a daily circulation of around 3.5
million2.
Many, however, keep copies of The
Times although its daily readership is
less than a fifth that of The Sun. Why is
one paper retained rather than the
other?
One answer is that Librarians agree that
The Times is for the United Kingdom a
paper of ‘record’.
But ‘ a record’ of what: political opinion,
news reporting, social commentary,
sports, or all these domains.
It is though neither a record of popular
attitudes, beliefs, and activity nor of the
way the national and international
events are seen by the masses. From
the point of view of popular culture The
Sun provides a very rich window on the
British and one that future historians
would find invaluable. Popular culture
has always been under represented in

                                                       
2  For The Sun average daily circulation
between February and July 2001 was
3,487,015, whereas during the same
period The Times had an average daily
circulation of 710,709. See
http://www.abc.org.uk
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the documentation of the past as
archaeologists and historians
increasingly recognised during the
second half of the 20th Century.
In considering retaining the Internet we
must ensure that we balance our
collecting strategies so that we capture
all the facets of our culture whether that
is popular or high culture.

The dynamic nature of the Internet
makes it difficult to document and often
what you capture is not there in the
future, even a few days later, or as in
the case of Internet news services it
may be gone within a matter of minutes
or hours.3 This fluidity makes the
scientific study of the Internet difficult.
The experiments necessary to study it
can rarely be repeated and the
information it contains and its shape is
always changing. Herein lies a parallel
between the study of the Internet and its
cyberculture and the work of
anthropologists documenting ‘real-world
cultures.’

In considering the issue of preserving
the cultural assets that exist in
cyberspace we need to examine:

•  the unique qualities of cyberculture
and net-based e-materials (e.g.
web pages, images, text);

•  the problems of selecting (e.g.
whether based on prioritised criteria
or harvest everything),
accessioning, and describing or

                                                       
3 It is probably worthy of note, though, that
in the case of news sites this is really no
different than newspapers that publish
different daily editions (whether these vary
depending upon time of the day or region).

cataloguing Internet derived e-
materials (e.g. web pages);

•  legal issues (e.g. copyright, privacy,
data protection, national security,
trademarks, patents);

•  the growing complexity of collecting
the web (e.g. caused by the
increasing use of dynamic web
pages served from underlying
databases);

•  the difficulties inherent in
preserving and providing long-term
access to and ensuring the usability
of Internet-derived e-materials (e.g.
the fact that some web materials
are only accessible or usable in
conjunction with particular software
applications, popularly referred to
as plug-ins); and,

•  the need for methods for studying
these materials where they can be
preserved (e.g. who will be allowed
access to Internet archives, what
kind of uses of these archives will
be appropriate, how will it be
monitored and controlled).

What is different about cyberculture and
Internet-based information resources
from traditional materials? Essentially
two kinds of information exist in the net-
based environment:

(a) information that we can
classify as a by-product of
‘real communities’; and,

(b) information that can be
classified as a by-product
of virtual communities.4

                                                       
4 In both instances the material may have
been born digital, but in the first it need
not have been.



The by-products of real-world
communities include electronic
publications such as e-journals, e-books
and web pages, and the electronic
records of institutions and their
transactions, such as databases, the
emails exchanged by Heads of State
and their ministers and other Heads of
State, which private networks or the
Internet have been used to distribute.
The by-products of virtual communities
also include emails and web pages, but
they include the records of newsgroups,
listservices, MUDs, and chatrooms.
Some of these latter ‘by-products’, like
conversations between two strangers in
the street, go unrecorded (e.g. chatroom
interactions).
As time goes on this distinction between
the real and the virtual will become far
more complex and much more blurred;
see for example Julian Dibbell’s
troubling discussion of a Rape in
Cyberspace (1996 and 1998) or
Donath’s examination of identity and
deception in virtual communities (1999)
as evidence of this.

It would be possible to focus on the by-
products of real communities as the
main emphasis of this discussion, but
examining the interests and attitudes of
contemporary historians suggests that
future historians are going to be more
interested in the social phenomenon of
the Internet and its communication
environment than in the electronic
publications of scholars that were made
available on it.
Several years ago I mused that ‘the
long-term influence of networking on
scholarship will depend in part on the
increase in the quantity, diversity and

quality of information resources
available in digital form.’
There is now a tremendous amount of
information available on the web, much
of which is of little use to contemporary
academics.
Certainly, the digital medium provides
publication opportunities that print could
never support, such as facilities to use a
variety of data types (e.g. images or
audio) and structures (e.g. databases)
within a single scholarly work, to
distribute that material widely, and to
reanalyse dynamically data sets used in
support of scholarly arguments.  Some
scholars have responded by taking
advantage of these rich opportunities.
At the same time the general public, and
public and private institutions have
recognised the Internet and in particular
the web as a mechanism to distribute
and provide access to information and
as an environment in which to interact
with other users whether these are local
or remote.
The questions that we will find most
exciting will be those that relate to how
people used the Internet and it web-
resources, what impact it had on
shaping events, and what views it can
offer us of popular culture.

Studying the life on the Internet

In what is now the classic study of the
Internet, Life on the Screen, Sherry
Turkle described its social environment.
Her tale is though one of geeks, social
misfits, and deviants whose lives
became absorbed by the ‘text-based’
environment and who used the virtual
world to create a life for themselves in
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the (apparent) absence of a real world
life.
One difficulty with her study is that she
describes her data collection methods
and experiments poorly and her
conclusions prove difficult to verify.
For the past two years in a seminar for
honours and postgraduate students at
HATII (at the University of Glasgow) my
students and I have attempted to repeat
her experiments and conducted new
ones into identity, gender, ethnicity, and
communication.
In each of these years our conclusions
have been different, although our
experiments have been the same.5
This year when we compared the
results of our two years worth of
experiments with Turkle’s study and
considered the various explanations for
the variance between the results the
most plausible explanation proved the
simplest one: the variance reflects the
dynamic nature of the Internet, the
information resources that it holds, and
the natural variation in uses and user
practices.
What emerges is that Turkle’s study,
like so many other Internet studies, has
become an historical text, which
captured a fluid phenomenon at a single
moment in its history; it is akin to an
ethnographic study.
At this point in the history of the Internet
it is probably worth recognising the
value of the ethnographic work as a
method for recording and understanding
the social practices and environment it
engenders.
                                                       
5 A future article will pull together this work
and explain the experimental methods that
we used and the results of the
experiments.

Ethnography may provide us with the
only way of charting cyberculture and
net-based communities.

If we wished to build a record of the
Internet that would allow us to repeat
experiments such as those that Turkle
or my students conducted what would
we need to preserve:

(1) the content;
(2) the interconnections of

knowledge as these
linkages tell us much
about how the general
public, contemporary
scholars, and institutions
thought their knowledge
was inter-related;

(3) the interactivity of the
Internet/Web itself;

(4) the immediacy of the net-
based environment;

(5) the modes of access and a
record of how they are
changing (e.g. the
transition from a ‘text-
based’ to an ‘image-based’
environment);

(6) snapshots of how it is
being used either as
comprehensive session
logs which enable one to
replay a full user
interaction or as video
sequences;

(7) examples of the hardware
or sufficient data to make it
feasible to emulate it; and,

(8) the software applications
themselves.

To make this happen we need to create:



(1) mechanisms that enable self-
documenting functionality and
context-  that is a facility to
generate the meta-data
necessary to retain the
information in its current and
functional form;

(2) large, and probably
collaborative, data repositories;

(3) virtual environments; and,
(4) simulations of the way that all

this information is used.

What content, context, and process?

Brewster Kahle reported that in 1996
there were ‘50 million web pages with
the average page online for only 75
days’ (1997). In November 2000 I cited
a figure that reported that there were
one billion pages of information on the
web (Ross 2000), but by March of 2001
there were some three billion pages
available. Of course, arriving at precise
estimates is complicated by the fact that
the web as seen by many users and
search engines is far from a complete
view of the terrain.
Many documents or web resources lie
behind ‘firewalls’ and password
protected sites, some resources exist as
records in databases, and still others in
file formats that the current generation
of search engines cannot harvest.

There really is no way that we can
expect to retain all this information for
posterity.  In the past we never
expected to retain everything, and one
might argue, although other archivists
have suggested that this would be an
error, that there are aspects of our ‘web-
or cyber-‘ culture (e.g. pornographic and

‘hate’ websites) that we might not wish
to preserve for posterity. Although we
tend to see preservation of the contents
of the web as a major problem, it is only
the most obvious manifestation of the
information explosion of the last twenty-
five years.
For example, in 1995 Jones reported
that the typical large corporation had
258 million pages of information -
product manuals, company accounts,
and marketing materials (Jones 1995).
None of these firms could retain all this
material for posterity and few would
wish to do so.
Many do have record retention
strategies to ensure that ‘necessary’
records are retained.6 The problem has
always been deciding what information
is worth keeping, what will be useful to
provide the future with a view of our
society, and what strategies we can put
in place so that we avoid passing our
‘cultural myopia’ to the future.

Private and national institutions in an
increasing number of countries are
taking snapshots of the web (see Table
1). So far these projects have not
adopted a consistent methodology for
selection, documentation, retention,
access, and disposal of the data once it
is collected. Many of these projects use
different models for selecting material
for ‘web archiving’. Some such as
Kulturarw3 (Sweden) attempt to harvest

                                                       
6 ‘Necessary’ could include legal
requirements to retain certain materials,
retention of records to support the
organisation in case of litigation, or the
retention of records that can provide a
foundation for organisational memory.
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all sites within a particular domain7

whereas others such as Pandora
(Australia) use a suite of selection
criteria defined by subject specialists
(Relf 1999).

                                                       
7 This statement simplifies the collecting
practices because the Kulturarw3 collects
all websites ending in .se and those that
end in .com, .org and .net which reside on
servers based in Sweden, and a number
of other addresses such as .nu. See
http://kulturarw3.kb.se/html/projectdescript
ion.html



Among the current or soon to start web-
archiving Projects are the following:8
Project
Title

URL (valid as of 7/6/2001)

Alexa.com http://www.alexa.com/help/webmasters/request_bot.
html

EVA http://www.lib.helsinki.fi/eva/english.html
Kulturarw3

Heritage
Project

http://kulturarw3.kb.se/html/kulturarw3.eng.html

NEDLIB http://www.kb.nl/nedlib
Nordic Web
Index and
Nordic Web
Archive

http://www.lib.helsinki.fi/finelib/kopenhamn/hakala2/in
dex.htm

PANDORA http://pandora.nla.gov.au/
The Internet http://www.archive.org/about/index.html
                                                       
8 It may also be worthy of mention that
there are a growing number of companies
that are developing products and services
to assist other companies in preserving
the web, such as Cambridge Computer
Services Inc.,
(http://www.camcom.com/html/document_
archiving_and_electro.html). Also of
interest is OCLC’s Electronic Archiving
Project. Although not strictly a web
archiving initiative, it has the potential and
the infrastructure backing to be extended
in this direction
(http://www.oclc.org/oclc/press/970127a.ht
m).

Archive

http://www.alexa.com/help/webmasters/request_bot.html
http://www.alexa.com/help/webmasters/request_bot.html
http://www.lib.helsinki.fi/eva/english.html
http://kulturarw3.kb.se/html/kulturarw3.eng.html
http://www.kb.nl/nedlib
http://www.lib.helsinki.fi/finelib/kopenhamn/hakala2/index.htm
http://www.lib.helsinki.fi/finelib/kopenhamn/hakala2/index.htm
http://pandora.nla.gov.au/
http://www.archive.org/about/index.html
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These initiatives are at varying stages of
development, some are still pilots and
others are well advanced.
The Minerva Project conducted by the
Library of Congress, for instance, has
just passed the prototype stage (Arms,
et. al. 2001). As of March 2001 the 43
Terabytes held by the well advanced
Internet Archive included some four
billion pages, sixteen million Usenet
postings (1996-8 and 2000-1), and 360
movies.9
In 2001, the French Government
expressed its concern about the way the
web had changed the mechanisms by
which French culture was being created,
presented, and not necessarily
preserved by passing a law that would
require every French web page to be
archived. While the primary obligation
would fall to the publisher of the
website, the French law grants the
national library and the national audio-
visual institute the right to harvest the
‘entire French web’.10 Implementation of
the law will take some planning as
issues such as what constitutes the
‘French Web’, technological problems
with particular kinds of materials, and
legal issues (e.g. whether software can
be harvested), remain to be addressed.
As the Minerva Project found,
harvesting websites is fraught with
difficulties from problems with formats to
availability to databases (Arms, et. al.
2001).

Preserving objects or information
without context is though meaningless.

                                                       
9 http://www.archive.org (19/06/01)
10 http://www.europemedia.net/
shownews.asp?ArticleID=4075

To take a poignant parallel, had Erwin
Black not seen the IBM Hollerith D-11
Card Sorting Machine in the context of
the Holocaust Museum in Washington
DC he might never have wondered
about the role that it and the corporation
that made it played in enabling the
Nazi’s to bring about the Holocaust
(2001, 11).
Seeing the machine in the context of the
Museum led Black on a quest.
It resulted in his establishing a
relationship between the machine and
the collection, analysis, and
management of information that lay
behind the horrific events of the
Holocaust.

As much as context is key to
interpreting the meaning of information,
so is process. The great focus on the
preservation of electronic records, those
records that document our society and
the actions of its individuals and
institutions, has been in such areas as
ensuring that suitable meta-data are
created and linked to the records to
ensure that they can be reconstituted,
contextualised, and authenticated. The
focus has been on ensuring that
sufficient meta-data exists so the whole
process by which particular records
were used can be recreated. One of the
five core drawbacks11 of Black’s study
stems from weaknesses in the
description of the Hollerith technologies
- the study does not bring to life the
sensitivity and power of the technology.
As a result the description leaves the
process opaque. The whole way the
information was processed and the

                                                       
11 The others are not discussed here.



technology made to work was at the
heart of the horrific story he was telling.
What is evident is that we can piece
together the process by which
information was used provided we have
the content, suitable meta-data, and the
original machines, but without these it is
nearly impossible to reconstitute the
process.
As a result we have an incomplete view
(Ross 1998).
The need to create a context and
process environment for the information
we harvest will be a major obstacle to
the meaningful retention of the Internet,
the web-based documents (e.g. texts,
images) it holds, and the interactivity it
enables.

More than information: Imagination

The other problem is that the Internet is
more than the sum of the information
available from it.
Five years ago in Modernity at Large,
the University of Chicago anthropologist
Arjun Appadurai proposed a new
method for studying cultural
globalisation (1996).
Building on Benedict Anderson’s
concept of the ‘imagined community’
(1983), Appadurai’s groundbreaking
study argued that imagination has
become a form of social practice that
underpins modern societies and Internet
cultures. It gives them a sense of place,
community, and time.

Imagination provides mechanisms to
enable us to create, and even fabricate
identities, build communities, and in the
view of Appadurai and Anderson
generate alternatives to the nation-

state. It has, therefore, become a
pervasive and powerful social force.
As Appadurai argues it plays an
increasingly significant role in the lives
of individuals as mass media, from
popular magazines to broadcasting,
offer us a rich array of possible lives
against which to view, measure, and
contextualise our own. What has
happened is that fantasising has
become social practice for people in
many societies; it provides us with the
opportunity to give context, place, and
possibility to our lives.
In cyberspace we experience this and
the other prospects imagination offers in
a variety of ways.
Such cyberspaces as MUDs and
chatrooms are all fantasy worlds; in the
HATII seminar ‘Investigating
Cyberspace’ we repeatedly observed
the critical role that imagination played
in communication and in allowing us to
fabricate and situate our place in the
virtual social spaces in which we
participated.
The Internet enables individuals to
share experiences and create social
bonds through chatrooms, newsgroups,
multi-users environments, and
webrings.
They enable us to build ‘imaginary
communities’ that take on social and
cultural fabric, but remain rooted in
fantasy until they eventually become
‘real’.

As most of these communities remain in
2000-1 ‘text-based’ (in the traditional
sense of the word text) they often cut
across gender, cultural differences,
ethnicity, and race to create new kinds
of social groups and spaces.
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In addition to depending upon
imagination they also rely on our ability
to trust or at least suspend disbelief
(see below).
Just as in the real world individuals and
groups seek to reproduce, strengthen,
and promulgate their cultural identifies
they also seek to do these things in the
virtual world. So while these
communities are fragile and transient,
and their interactions are often
inadequately documented or
unrecorded, there is an increasingly
iterative relationship between Internet
communities and the real world (e.g.
consider the interplay between cyber-
based disembodiment and body
piercing, and that between virtual
gender swapping and cross-dressing
and trans-sexuality).

This anthropology of space and
community is very time bound and its
study is not dependent upon merely
preserving the web pages with their
ASCII text, their images (gifs, jpegs, or
pngs), their audio, and their virtual
reality representations.
It requires that the inter-relationship
between space, context, and
imagination be retained.
This is all about the ‘text’ in the broadest
sense of the word.
In an investigation of a co-related
problem of audience research in the
television environment, Virginia
Nightingale argued that the text couldn't
be separated from the vision that the
audience creates of it (1996). As
Nightingale reminds us this focus on
context by electronic specialists is not
new in the study of information or
society.
The formative anthropologist,
Malinowski concluded from studying the
Trobriand Islanders that ‘not only the

text, but also the context, the ‘whole
nature of the performance’ (its quality
and timing) and its ‘private ownership’
contributed to its meaning’ (Malinowski
1954). Studies of the Internet and in
particular the web, chat-rooms, and
MUDs bring us to the same conclusion:
we cannot separate these environments
and associated information from their
use and a record of their users if we
expect to reconstruct and understand
them in the future.

Virtual communities, not unlike their real
counterparts, represent shared systems
of values, meanings, standards, and
behaviours. Where individuals evolve a
sense of community whether in the real
or the virtual world they evolve
mechanisms to protect their community
and its collective identity.
The sense of place and of belonging is
consolidated by the evolution of
guidelines and protocols of behaviour
and methods to enforce them.
In other words, communities coalesce
around practices, rules, and symbols
which members (or ‘insiders’) learn,
follow (or even move to reject), and can
certainly recognise.12

These practices, rules, and symbols
also serve the function of making it easy
to identify outsiders. Not unlike real
communities, virtual ones often become
exclusionary and even isolationist.
As Curtis reported in a study of ‘MUD-
life’, ‘The participants slowly came to
consensus about a common (private)
language, about appropriate standards

                                                       
12 It is worth remembering that it is
possible to belong to multiple virtual
communities using one or multiple
identities, and a range of different
cultures.



of behaviour, and about the social roles
of various public areas’ (1996).
Other studies of virtual communities
have come to similar conclusions (Reid
1996 & 1999; see essays in Holeton
1998 and in Smith and Kollock 1999).
One of the reasons that communication
is controlled by certain rules is that most
of these communities are based on a
very fragile balance of trust, which itself
is closely related to imagination.
The by-products of these virtual
communities form the text that will
enable us to understand virtual
communities and the experiences of
cyberspace. The challenge will be how
to document them.
Should we:

(a) attempt to capture the
whole context so that we can
actually or virtually reconstruct
these communities;
(b) take snapshots from which
future users will be able to
‘establish a view’ of
cyberculture(s); or,
(c) encourage the
development of a new
discipline or practice of web-
ethnography supported by
anthropological methods for
conducting this work.

Dynamic quality of web information

If we focus on the ‘information’
explosion itself for a moment we will all
recognise that the web has changed the
landscape of information creation,
provision, and use.
It is, though, a culmination of a chain of
developments that created an
environment ready for the possibilities it
offers.

The contextual controls on the
production of books and magazines
meant that the process of selection of
material for addition to a library’s
collection and eventual preservation
was part of a chain of activity.
This contained or restricted the amount
of information available in print at
anyone time.
The reduction in the costs of production,
changes in the processes of production,
and the increasing ubiquitousness of
methods of production, first with the
advent of the photocopier and then with
the laser printer, began to change this
model. Publishers encountered
economic challenges (or opportunities)
and responded by shifting their
publication models. For example, some
moved from selling many copies of a
few titles to a mixed strategy in which
they did that and they began selling a
small number of copies of many titles.
This publication environment made
many realise that they too could be
authors and their works could be
distributed in multiple copies. These two
shifts flooded the market place and
created an initial problem for libraries:
how to respond to the explosion in
available information resources.
The advent of the web and the
widespread realisation that we can all
be authors and publishers has
exacerbated this problem still further.

The scale of the e-revolution is
awesome. In January 2001 NASA
reported that it had some 1.9 million
web pages online. Staff at NASA
estimated that if it took 10 seconds to
call up each one and take a snapshot of
it, the effort to create a ‘moment in time



23

view’ of NASA’s entire web presence
would take staff 231 days working
around the clock (Federal Computer
Week, January 2001).
Technology could be brought to the
rescue here because, as we have seen,
it is feasible to build intelligent agents
that can harvest information, but we are
a long way off from intelligent agents
that can document the information they
harvest as effectively as humans. Of
course in its time and effort projections
NASA did not include the time that
would be necessary to create contextual
and administrative meta-data because
their estimate was a response to a
request from the National Archives for a
snapshot of government websites (see
below).

Historians have long noted the value of
marginal notes on documents, such as
routing lists which members of staff
initial when documents pass across
their desks (often taken as evidence
that a particular person saw a particular
document).
In most computer-based environments
these have proved difficult to preserve
with the exception, of course, of
transaction databases in which audit
trails have been incorporated.
Most web-preservation strategies focus
on content without the context and
evidence of use.
As is evident in the case of the Hollerith
machines and the Holocaust the ‘cold
mechanical sorting, selection,
refinement, and extraction’ of
information that these machines made
possible was the key to the process, but
it was not sufficient.  In the Internet
world to understand process we will

need to preserve examples of
machines, user access logs, and
evidence as to how users used these
resources.
Profiling the user in richer and richer
ways and linking these profiles to the
web resources themselves will be
increasingly important if we are to make
it possible for future historians to
reconstruct the process by which the
Internet and the information that it
carried was used.

We must bear in mind that we cannot
keep everything.
There are a number of reasons for this:

(1) it would be impossible to
document it sufficiently to
make it worthwhile doing
so;

(2) the information collected
would be hugely
redundant (Redundant
information uses up scarce
resources of cataloguers,
computer storage space,
and tends to enhance the
perception of the
importance of some
information at the expense
of other material.); and,

(3) without the benefit of a
contemporary view of what
is significant it will be a
very complex process for
future researchers to
separate the significant
from the trivial-to
differentiate the usefulness
of the works by the
Seneca’s from that by the
Sidney Sheldon’s. Many



current web preservation
strategies will accumulate
from the Internet ‘the trivial
with the profound, the
erroneous with the factual,
the fundamental with the
general, and the simple
with the complex’ (Ross
1995, xvi).

There are those who argue that we can
afford to be very selective in what we
preserve because they wonder ‘who will
be able to use all this information
anyway’. We must not assume that
researchers in the future will be
constrained in their ability to use digital
archives by our current generation of
technology.
The web is a massive digital resource
and we currently have crude tools to
access and manipulate the information it
holds.
These are getting better all the time.
Future researchers, whether scholars or
the general public, will have an
increasingly rich array of tools to help
them to discover meaning and
information in the digital content that we
preserve.

If we select material from the web for
preservation we must ensure that the
data have the same internal consistency
that we expect from printed sources,
such as my beloved 11th edition of the
Encyclopaedia Britannica: The
information selected must be:

•  authentic and capable of
authentication;

•  accurate;
•  internally consistent;

•  complete;
•  intelligible and accessible; and
•  and permanent.

In addition it must be possible to make it
functional-that is to render the
information whether web pages or
databases in a usable way-and the
material must be unique.  There is little
point in preserving multiple copies of the
same digital information since one of the
great strengths of digital information is
the ease with which it can be copied
and transmitted across space and
eventually time.
Of course, we need to keep not merely
the information, but also the technical
infrastructure (e.g. the application plug-
ins, such as image viewers) to access
the information.

Technology, IPR, and lack of policy?

Preservation of our digital heritage,
whether the web, e-records or e-
documents, requires we address many
technical obstacles.
Changing Trains at Wigan describes
many of these technical challenges and
suggests ways that they might be
addressed (Ross 2000).
It notes that the most promising
approaches will depend on new
research in the areas of Magnetic Force
Microscopy, binary retargetable code,
and emulation. There are numerous
other authors who have also looked at
the technical issues an as a result we
shall not labour these here.

Overcoming the problems of hardware
and software obsolescence, media
degradation, support, and
documentation makes the preservation
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of electronic resources expensive.
These costs do not decrease with time.
Electronic resources require continual
attention and, left unattended, quickly
become inaccessible.
To assume that material in electronic
form will be available for future
researchers is to underestimate the
economic cost of migrating records from
one type of media to another, the
problems of suitably documenting them,
and the difficulties of creating virtual
environments where the content can be
reused (e.g. do you have the correct
version of the plug-ins?).

Moreover such legal instruments as
copyright and data protection may make
it impossible to preserve a lot of the
information that is available on the web.
To download and retain, even freely
available, information from the web may
infringe the IPR rights of an individual or
organisation.
Tim Slagle in a message posted to
RISKS-LIST: Risks Forum Digest,13

wondered, in 1997, whether the Internet
Archive

‘could have the largest archive
of violated copyrights in the
world’[…although] ‘I don’t
really have the interest or
resources to pursue an
infringement suit, but I bet
someone else will (like an
artist, publisher, or software
company) will, especially if the
Internet Archive starts allowing
access to their data.’

                                                       
13 10 January 1997, Volume 18: Issue 75,
http://www.tao.ca/wind/rre/0019.html

Perhaps there is much truth in
Slagle’s line of argument, but the
legal issues associated with IPR
may not be the only ones that will
create difficulties for Internet
archiving projects.
In some countries data protection
or privacy regulations may have an
impact on web archiving practices,
or at least a restrictive impact on
who can access the digital archives
and what they can do with them.
The risks of infringing patents and
trademarks are other possible
obstacles.

What we must avoid is unplanned or
poorly designed responses.
The United States recently produced a
wonderful example of such a situation.
On January 12th 2001, eight days before
President Clinton left office, Lewis
Bellardo Deputy Director of the National
Archives sent a Memorandum To Chief
Information Officers of Federal Agencies
asking them to take a snapshot of their
agencies public websites on or before
20 January 2001 (see the NASA case
above).14

Intranet and restricted materials were
specifically excluded.15 An
accompanying Guidelines document
stated that ‘The snapshot needs to
include all of the documents available to
the public that are located on the
agency’s web server(s)’ (NARA

                                                       
14 I am grateful to Charles Dollar for calling
my attention to this example.
15 To be fair the memo did note that
developing strategies for archiving
websites was a priority and that the
National Archives was working with
federal agencies to make this happen.



Guidelines 2001). The storage format
that NARA required agencies adopt for
this exercise depended upon media
types and data representation
standards that were widely recognised
to be out-of-date.
What the document displayed was a
remarkably limited understanding of the
technology that was currently in use
within US Government agencies.
Federal Computer Week reported that:
NARA’s call for snapshots of all public
agency Websites is widely seen by
Federal Webmasters as ‘an undoable
request’.
One Webmaster reported, ‘We want to
comply with all of the rules, but lately it
seems like more of the rules are being
made by people who really don’t
understand the Web very well’
(Matthews 2001).

Few organisations have successfully
tackled the issue of even preserving
their own websites on a local level.
The European Commission, for
instance, is (in 2001) actively working to
develop a Website Electronic Records
Management (WERM) policy. There are
many strategies that have been or are
being developed at national level
elsewhere, such as the policy produced
by the National Archives of Australia,
Archiving Web Resources: Policy.16

There is room for more, but more
importantly there is a need for buy-in to
these strategies on an international
basis.
Most companies are acting to retain
their websites as part of their corporate
record management strategies and their
                                                       
16http://www.naa.gov.au/recordkeeping/er/
web_records/

activities need to be factored into any
moves to preserve the web if duplication
of effort is to be avoided.

The preservation of the web is a layered
activity with individual organisations
putting in place policies and
mechanisms to ensure that their web-
based electronic records are preserved,
and umbrella activities harvesting the
web as a whole to ensure that as much
as possible of the content that is
currently accessible is preserved for the
future.
Strategic activity should leverage this
layering rather than create redundancy
and inconsistencies in the material that
is collected and preserved.

Few of the web archiving projects seem
bothered about the accuracy,
intelligibility, significance, or
representativeness of the information
that they are harvesting.
Many focus on harvesting rather than
selecting (Pandora is an exception in
this). This seems to me likely to pose a
major difficulty.
One of the hallmarks of libraries is that
they have struggled (although not
always succeeded) to collect, make
accessible, and preserve verifiable
content.

Concluding thoughts and future
directions

A guiding principle for web preservation
must be fitness for purpose and in this
regard we must ask what will
researchers of the future want and what
can we expect to be able to give them.
If a primary aim of preservation is to
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ensure that records of contemporary
decision-making processes are
preserved then the approach to
preservation will be very different than if
we expect to retain the social space
that is the Internet. On the other hand
we must not lose sight of the fact that
web pages and web-accessible
resources are by-products of the world
of cyberspace and the individual texts
while enticing will not be the only
subject of future study.  By way of
comparison we might consider that,
while philosophers examine the ideas
expressed in Plato’s Symposium,
historians study the same document as
an ethnographic text to understand the
workings of the Greek Symposium.

If we are only interested in the
information content of web pages and
their context then the preservation
challenges are not much different from
those we face with any other kind of
electronic resource (including electronic
records).
This strategy produces a patchy,
decontextualised and incomplete
record. Cyberspace is a fluid
environment in which communities
evolve and die.
It depends heavily upon complex
interplays between identity, trust, and
imagination.
It is an environment in which information
is given place and purpose.
Information survives there as long as it
is functional or until someone else
presents it in a more exciting way.

So, in conclusion we must wonder what
the cultural asset is that we must seek
to manage: Is it the content, the
environment, or the experience.

While I would argue that it is all three, I
recognise that even to preserve the
content poses formidable challenges.

There are eight challenges we will need
to meet if we aim to ensure the future
has access to our Internet culture. We
need to:

(1) develop local, national, and
trans-national selection
strategies that ensure that the
by-products of our culture that
are worthy of preservation are
preserved and that their
preservation proceeds in a
coherent and structured way;

(2) define what kinds of materials
should be classified as ‘worthy
of preservation’ and ensure that
these definitions reflect the
need to retain popular culture
along side all other materials;

(3) establish a typology of web
content that will allow us to
manage its harvesting,
cataloguing, storage, and
preservation more efficiently;

(4) foster the creation of
ethnographic studies of
cyberspace communities;

(5) establish a software archive
because, no matter how much
talk about XML (eXtensible
Mark-up Language) offering us
an independent and risk free
preservation format,  future
providers of information will
continually find new ways of
presenting data and new kinds
of data to represent. These will
depend often on the use of
proprietary software;



(6) construct mechanisms to
enable access to digital media
that are independent of any
current hardware and software-
to ensure that these archive
copies of harvests can be
accessed in the future;

(7) address the real challenge,
which is to preserve the
interactivity, immediacy, and
reality of the net-based
experience; and,

(8) build collaborative initiatives
that depend upon shared
policies that are implemented in
a layered manner.

Preservation can be approached
from three vantages:

•  a centralised model in which one
group in one place tries to capture
everything;

•  a decentralised model where
different groups capture material of
interest to their institution,
organisation, or nation; and

•  a distributed model, where
organisations collaborate on
tackling preservation.

The distributed model where information
creators (e.g. commercial organisations,
government agencies) and national
libraries, archives, and museums work
together to document the intellectual
and cultural heritage that is being
created on the Internet is the only viable
solution.
It leverages effort, ensures consistency
of standards, and reduces redundancy
of activity and duplication of content.
The Internet is a collaborative
environment and that is the only way we

will be able to manage its preservation
as a cultural asset and a social space.

Seamus Ross
S.Ross@hatii.arts.gla.ac.uk
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A new national archive – why?

In the course of the 1990s, the Internet
has become one of the main pillars of
society’s communicative infrastructure.
To a rapidly growing segment of the
population, the net has become a daily
tool, whether as source of news, work of
reference, library and knowledge
archive, public debate forum or postal
system, and it is used for occupational
purposes as well as for communication
between national/local authorities and
the individual citizen, and between
individual citizens, both publicly and
semi-publicly and private. Most
institutions, public and private, and most
companies have now established
themselves on the net. This is also true
of innumerable special-interest groups,
associations and surprisingly many
individuals, who have established their
own home pages and web-sites, just as
many people are frequent participants in
the many public or semi-public chat-
forums and news groups.
Thus the Internet is now a medium for
the public, the marketplace and civil
society. It is a place where one seeks
news, information, knowledge, art,
entertainment & amusement; where one
does business, and meets other people.
The Internet is both a new
communications system and an

                                                       
1 This paper is the 3. revised edition of the
paper (in Danish) »Arkivering af
Internettet«. The second edition (in
Danish) is published in KRITIK, 34. Årg.
No.151: 13-18, Cph 2001.

archive/library – both well known in
themselves. What is unique is the
integration of the electronic media’s
speed of communication with the depth
of knowledge of the library and the
archive.
We have had global electronic
communication since the end of the
1800s, and we have had archives and
libraries since antiquity. The Internet is
one big coupling of these functions. This
coupling touches on both
communication and content, and
therefore we must archive both.
The amount of information – of all
qualities – already available over the
Internet has been estimated to surpass
the amount of information of
comparable quality available on all other
media platforms (cf. P. Lyman et al.
How Much Information?).
Today the Internet can be presumed to
be the medium offering the widest
possible access to expressing oneself in
public. It not only expands the
individual’s contacts to the international
world; it expands its reach in local
communities: in Denmark we currently
have about 38 newspapers and a
similar number of local radio-and TV
stations, covering approx. 270
municipalities. On the net, on the other
hand, we have hundreds of local web-
newspapers and thousands of local web
pages. On the Internet everyone can
have the floor. Thus there is good
reason to expect that the municipal
elections this coming fall will mean a
new breakthrough for Internet-based

Internet - a cultural heritage of our time

Niels Ole Finnemann
Centre for Internet Research, Denmark1



communication in local communities in
Denmark.
This not only applies to politics, but to all
human affairs: everything we otherwise
talk about, including a good bit of
gossip. But even gossip and chat may
be worth archiving, for instance when
seen as a new source material for the
study of daily life, or as a unique source
material to study the emerging new
forms of ordinary language, in which for
instance the properties of speech and
writing are blended in new ways.
We can therefore conclude that the
Internet is already the medium providing
the most comprehensive and versatile
articulation of human existence in
modern societies.
Therefore it is no exaggeration to regard
the Internet a unique part of the cultural
heritage of contemporary societies. At
the same time, the Internet carries some
of the most important sources of
understanding of contemporary life.

While the Internet’s importance as
communicative medium and as
knowledge archive thus increases
almost daily, much of the material
placed on the net vanishes with
disturbing speed. Studies say that 40%
of the material on the net is gone after
one year, and another 40% has been
altered. Thus only 20% of the material
remains. Other studies say that the
average lifetime of a web page is 44
days (Lyman, How Much…) or 3-4
months (Mannerheim, The WWW- and
Our Digital Heritage). If the history of
our times is to be written, we will rapidly
find ourselves lacking significant source
material.

In some respects, this is already the
case. Important parts of the source
material that can document the genesis
of the net and its development from the
1960s until the present has already
disappeared. When the history of the
social breakthrough of the Internet in
the early 1990s is written, it must be
done without a major part of the original
source material. The same when the
history of net trade and the breaking
through of web companies in the middle
of the 90s is to be written - and for their
breaking downs at the dawn of the new
millennium as well. A major part of the
source material must be considered
lost. Other portions will be lost in the
coming years, unless collecting is put
into effect; still other portions will only
exist in a more or less random, non-
registered and inaccessible form in the
archives of institutions, organisations
and companies. The material which may
have survived is a random sample, to
be found in random places, inaccessible
to the public, and possibly in a form
which is no longer accessible because
the hardware and software needed to
read it can no longer be found.
The list of lost material could continue,
with examples from all the various
activities that have taken place on the
net up through the 1990s – in Denmark.
For the situation in this area is less
favourable in Denmark than in the
countries we usually compare ourselves
with. In Canada, archiving efforts were
begun in 1994, in the US in 1996, in
Sweden in 1996, and in Finland in 1997.
Some initiatives in this direction have
also been taken in Denmark. When the
law on copyright deposit was revised in
1997, copyright deposit of Internet
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materials assumed to be stable was
introduced, i.e. works that can be
regarded as complete, independent
entities. Since 1997, the Royal Library
has also taken part in a joint
Scandinavian effort, Nordic Web
Archive, where work is taking place on
the development of software to allow
users access to archived Internet
material.
However, in Denmark no initiative has
yet been taken to construct an Internet
archive which also stores the dynamic,
variable parts, i.e., all the net materials
that either do not have the character of
a finished work, or are under continuous
editing, updating, and sorting. These
dynamic, variable net materials – i.e., all
the new material characteristic of the
Internet in contrast to other media – are
estimated to compose by far the
greatest portion of material on the open
net (P. Lyman et al. How Much
Information?). Also missing are all
materials of popular culture.
It is thus high time that an initiative is
taken to build up an archive allowing
posterity to reconstruct the emergence
of the Internet and its later
developmental history as well as all the
many sociological and cultural activities
that unfold on the net.
Many today claim that we are on the
way to a new information- and network
society. If this society also wants to be a
modern, civilised society capable of
writing its own history, it must take care
to archive the source-material that will
make it possible.

What type of material?

Basically, the idea of archiving must be
that, as far as possible, everything
should be archived.
Let me repeat the main arguments:
Firstly, because posterity is usually
interested in many other things than
what any one age found interesting
about itself. Things that may seem
banal to us can be central to posterity.
Secondly, contemporaries will always
have a tendency to censure history
according to the morals and values of
the times. Posterity is not interested in
this. Thirdly, it is important to archive
material in as un-edited and un-curtailed
a form as possible, because it must be
usable as a source for every imaginable
type of future research purpose, just as
any citizen naturally can have a special
interest in archived materials. Many of
our grandchildren’s children will
doubtless be interested in great-
grandmother’s and great-grandfather’s
first personal web pages.
Collecting everything is impossible; but
it is possible a great part of the way.
And it is even cheaper to aim at
everything in a mechanical collecting
process, with indexing, sorting and
working up taking place afterwards,
instead of the other way around.
The current Danish copyright deposit
law lists a number of materials that for
some reason or other are exempt from
the law. This is the case for much
software which is not an integrated part
of published materials, and it is also the
case for other materials and works
under continual updating and editing.
The remarks to the copyright deposit
law of 1997 say of a part of this material
(periodically updated databases) that an



important – and increasing – portion is
of great documentary value, and that
“an important source material (is) in
danger of vanishing. It is therefore
important to find a form under which
such databases can also be
encompassed by copyright deposit".
However, the conclusion is that it is too
early to lay down rules for this type of
copyright deposit.
If anything, it is now too late.
Therefore, there is good reason to look
more closely at what materials are not
protected by the present law. Since the
Internet is a dynamic, interactive
medium, where new genres and forms
of publication are constantly being
developed, it is impossible to give a
general, exhaustive description. Instead,
a number of examples are given of
types of material of considerable value
for the public and for scholarly
purposes, and which comprise a unique
segment of our time’s contribution to our
cultural heritage. In most cases these
are also materials not found in other
media.

News on the net
The Internet represents a pronounced
renewal of the news-media’s structure
and the spread of news in society. It is
not only an important source of news for
journalists in other media, it is also a
medium that shapes entirely new
streams of information, in that anyone
with a web page can supply and
mediate news. At the same time, the
Internet offers the individual citizen
more comprehensive opportunities to
choose news sources, (e.g. national
news from one source, local news from
another) just as net-based news

services can be linked to new forms of
interaction and communication between
suppliers and private citizens and
between individuals.

Private and public concerns and
institutions’ web pages – including
Parliament, ministries, counties and
municipalities
Almost all, if not all, institutions and
companies in Denmark have now
established themselves on the net. The
government places high priority on the
development and quality-control of
public institutions’ web-pages, but these
web-pages and the communication with
citizens and between authorities that
may take place on them are not covered
by the present rules on archiving. For
instance, it would thus be impossible to
investigate to what extent and in what
forms the state, counties and other
public institutions have actually used
web pages in communicating with
citizens. This also applies to private
businesses and institutions, including
the entire new area of enterprise
designated “e-business” or web-trade.

Net portals
As well as existing businesses and
institutions, many commercial and non-
commercial activities of great
importance to society also take place on
the Internet. This is the case, e.g., for
the general portals, and search engines
(Jubii, Yahoo Denmark, Ofir, Opasia,
Kvasir, Thor, etc.) and portals for
specific subjects, such as the Danish
Net Doctor, which have both lexical and
interactive dimensions.
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Private web pages and privately run,
special interest-oriented web pages
Personal web pages (so called “home
pages” which are really the opposite
since they are public) have quickly
become astonishingly widespread. They
already comprise a new cultural, very
popular, form of expression – a new
way to appear and present oneself in
public. They thus comprise an incredibly
rich research material for cultural and
historical studies and for everyone who
may be interested. There is probably no
counterpart to this material in the printed
media, but it is definitely part of the
cultural heritage of our age.
The same applies to privately run web
pages and the many news groups
(Usenet groups, i.e. open discussion
forums for anything under the sun), that
exist on the net, whether fan clubs, nazi
groups, women’s forums, youth forums,
chess pages, etc. It is especially
important to emphasise the special-
interest groups that only exist via the
Internet, or have changed character or
importance on the strength of the new
medium. It has thus been claimed that
the 90s’ international upswing in
European radical-right movements has
taken place via the Internet. The
importance of the net may be even
more decisive for the formation of new,
more international, NGO-movements
like “ATTAC”. If this is the case, it will
only be possible to study this process if
the material published on the net is
archived.

Chat forums
Chat forums, where one can carry on a
fast, written, on-line dialogue with
others, compose one of the Internets

unique interactive genres, of definitive
importance for the broad popular
interest in the Internet, not least in
younger segments of the population.
Such forums are often built in as
attractions on web pages with other
main purposes. This is the case, e.g.,
on several web pages that offer users
access to stock markets and
participation in stock-market discussion
forums; it is the case for many major
media on the net (DR, TV2,
newspapers); and it is also a genre
often used in connection with current
events and activities as well as
entertainment.
No doubt there is much gossip and chat
in these forums, that’s why they are
there, but if they do not provide us with
eternal truth, they do provide us richly
with information on daily life, daily life
values, habits, expectations and also of
daily language, and many language
developments.

Genre-development on the net
When new media is introduced, it is
always a starting point for a following,
lengthy genre renewal, which makes
itself felt both in the new medium and in
older media. Studies of genres and the
development of genres play a central
role in all text-and media research.
Since the Internet is an open medium,
this genre development and
development of new forms of use can
take place anywhere on the net.
Therefore, there is a need for the
broadest possible archiving strategy,
and for a continual archival surveillance
of the activities taking place on the net,
with a view to possible implementation
of supplementary selective archiving.



Individually adapted pages and user-
generated pages
A continuously increasing number of
Internet suppliers allow visitors to adapt
their start pages in order to quickly
access preferred services, perhaps
adding more or less personal
information and preferences, which the
system can then incorporate and utilise
to refine the individual adaptation.
This is a type of functionality which is
almost an archetypal example of the
network society’s flexible, tailored,
individually adjusted relations between
humans and machines. It is thus also
material on the borderline of what must
be regarded as private, and what can
be regarded as public. Therefore, there
are also limits to what can be archived,
but the actual functionality (and
exemplary material illustrating how it
can be used over time) must, on the
contrary, be regarded as highly central
for historical and cultural studies, and
thus requiring archiving.
Besides these, there are many other
forms of user-generated pages on the
Internet, and there is reason to expect
that there will be a considerable
development in the volume and type of
user-generated material. There may not
be any question of complete archiving in
this area. It is hardly possible, nor is it
especially important to archive all
enquiries that combine information from
one or more databases. But there is a
need to have paradigmatic material, and
to follow the development of types of
user-generated materials. Therefore
there is also a need for continual
surveillance in this area, with a view to
considering when archiving strategies
are to be initiated, and how it can be

done without overstepping the ordinary
limits of what is considered private and
personal. (Cf. also pt.6 and 8).

Continuously updated databases
Just like news pages, many underlying
databases where users can find - select
and combine – material, are often
updated and revised with some degree
of regularity and frequency. Therefore, a
frequency-reactive collection of such
materials should be established.

The Internet’s link-structure
The Internet is characterised by the fact
that individual “works” are always linked
to other works/parts of works. These
links comprise a central element in the
functionality of the Internet. The link
structures (which are subject to constant
development and change) are an
indispensable study material if one
wishes to understand how Internet
communication takes place and
develops in the course of time. There is
thus a need to archive materials that
make it possible to reconstruct this
dynamics, which primarily unfolds
between (and to a degree apart from)
the works included in copyright deposit
as it is today. If we say that the current
law focuses on individual works (texts),
then the Internet as medium is
especially characterised by what are
called hypertextual superstructures. We
must archive not only the works – “the
text” – but also the “hypertext”.
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Music/sound/pictures on the net
Even though text is still the most
economical source of information (just
compared to the amount of bits) and
therefore most important form of
expression on the net, both sound and
pictures (not least audio-video
streaming) play an increasing role in
net-based communication. A
comparable, comprehensive genre-
development can be expected (whether
radio/TV-like or not), and special
concern should be paid to the archiving
of these materials.

Digital art and special events on the net
Like any other new medium, the Internet
is also the home of artistic activities that
often explore the limits of the medium’s
possibilities. Web-art can therefore not
only be interesting because of its artistic
qualities, but also for the illumination of
– the development of – the
communicative potentials of the Internet
in general. Therefore, an archiving
strategy should be established that
could also be sensitive to art works and
experiments with interactivity and web-
page design. A similar point can be
made with regard to various sorts of
circumstantial or special events on the
net. As an example from the
entertainment world, I might mention the
European Song Contest, held in
Denmark in the spring 2001, arranged
by Denmark’s Broadcast Corporation,
with intensive use of the Internet. As
another example one could mention
netactivities related to political elections
and referendums.

Concerning web art it could be added
that if it is a question of static art works

on the net, the main problem is not
archival. They must in any case be
copyright deposited according to current
law (which, however, should be more
effectively administered). The vital
question with regard to static web art is
its position in relation to art institutions
in general, and that again is connected
to how the Internet interrelates with
other parts of the public. The archival
aspect, on the other hand, is more
complicated when we look at dynamic
works and artistic events, where the
time-factor is critical, just as, I suppose,
we must consider whether or not to
archive works not envisioned as
permanent by the artist. But apart from
the static works, which are covered by
current law, archiving should take place
by means of – mainly mechanical –
collection. Probably we should
distinguish between the archival
function (we save everything), and the
museal exhibition function (we display
some parts of it in different contexts).
This last function can be taken care of
by many actors, and they need not be
subject to considerations of the whole.
The first, on the other hand, should be
taken care of based on a general
archiving strategy. There will however,
be a number of unclear borderline cases
of dynamic works where continual
archiving in real time is required. In such
cases I would, as actor, confer with the
National Archives. Another special
problem in that context is works where
the Internet-segment enters into a
localised installation-art/work
correlation. This again must be solved
by specific interventions from the
institutions where the localisation takes
place.



Program software
The current law has exempted program
software as a general rule. This
exception should be replaced by an
archiving strategy built on copyright
depositing with secure sealing for a
period – which may not necessarily be
more than 10 years. Very little software
still has market value/secrecy value
after 10 years. On the other hand,
program software is one of the most
central, characteristic types of
technology being shaped in our time,
and archiving is therefore decisive for
future research in the history of
technology. It can be noted that a
doctoral degree on the subject of
software development in SAS from the
1950s to the present was conferred in
2000 at the University of Aarhus, which
goes to show that this is an area of
considerable interest to scholars.

Internet archiving a national task –
why?

The Internet is international. Why then a
Danish archiving strategy, and what
should be included?
It is correct that the Internet is a global
communication network and archive,
and that archiving therefore in principle
could just as well be carried out at an
international level. It seems apparent,
however, that individual countries are
implementing their own national
strategies, if the task is not left to private
initiative, which involves a risk of the
commercialising of both collection
strategies and accessibility. At the same
time, practical considerations mean that
there must be a continual evaluation
and selection of materials to be

archived, including frequency; just as
continual processing and conditions of
accessibility must be considered. If we
are to ensure sufficient priority for
Danish Internet materials, it can only
occur by making this a national task.
Firstly, this should include all material
on the .dk domain. Additionally, there is
a considerable amount of Danish
material on foreign domains, especially
American, (.com, .org, .net, and others).
This is the case, e.g., for most larger
Danish companies, with material on the
.com domain, as well as many Danish
personal web pages.
A third main area of effort is – in
continuation of classic archiving
strategies – to collect material on
Denmark and Danish affairs from other
domains.

How?

The new aspects of the Internet are the
dynamic characteristics, the interactivity,
the hyper-textuality and the linking
between individual user and joint
archives. These dynamic traits are at
the same time the most interesting, and
we should ensure that as much as
possible of these aspects are archived.
However, in archiving materials
published on the Internet we face a
number of difficulties, based on just
these special dynamic characteristics.
Some of these difficulties are
technological – how the various kinds of
material can be collected and treated so
that they are accessible to researchers
and other interested citizens – some
have to do with copy rights questions,
and finally, there are a number of
archival questions that have to do with
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the content of the material published
and the ways in which this material is
used. Here I have laid weight on this
last point, which, taking the public good,
as well as a historic-archival
perspective, into consideration, must be
regarded as the overriding
consideration.
From this point of view, we can lay
down four principles for archiving, which
together can enter into the shaping of a
general - though selective - strategy:

1. The law on copyright deposit can
be expanded to include all the
exceptions mentioned in the
present law – databases, software,
etc. This would still only include the
lesser part of the net.

2. So-called snapshot archiving of all
Internet material (www, Usenet
groups, etc.), which is publicly
accessible on Danish servers,
along with Danish material on
foreign servers and material on
Denmark and Danish affairs on
foreign servers could be carried out
very frequently. This could, for
instance be a quarterly copying of
the entire .dk domain, as well as
any other Dk-related materials that
might be subject to registration at
that point in time. Snapshots would
give a much broader picture of the
net than just collecting static
material (works), but snapshots
also only provide a static picture,
and much important material would
be lacking. What for instance if
there was a referendum on EU
taking place between two
snapshots?

3. The third component must therefore
be a – selective – content-sensitive
and time-responsive archiving of
paradigmatic examples of dynamic
material, based on a broad,
representative section of types of
material and genres: distinction of
types can take place on two levels:
with respect to how the Internet is
used (chat, public mail, info-system
pages, e-trade pages, dynamic
knowledge archives, portals, etc.)
as well as with respect to who is
responsible for the pages: (private
individuals, leisure-interest groups,
companies, institutions, authorities,
etc.). The content-sensitive
archiving can be fine-tuned right
down to individual courses of
events, interactive works, other
sorts of user-generated pages,
special and unique events. This
should be based on a continual
observation of activity on the net.
To this end there is a need for a
committee following the
development of net activities and
considering whether new
netactivities should be included in
the archiving strategy. We would
suggest that scholars and other
users of the archive (museums,
educational institutions etc.) are
represented in such a committee.
This third component is crucial and
but also complicated. The Danish
Prime Minister has claimed that
Denmark should be number one in
IT. Here is a case where one
actually could 'go for it'.

4. Collection and archiving of private
and of older electronic material. If
an active policy is implemented, it



will presumably still be possible to
save materials that can document –
parts of – the Internet’s Danish
genesis. In addition, an active
collection of private material from
companies, institutions and
individuals should be established.
In the case of companies,
consideration could be given to
offering contract-based archiving
(with a fixed sealing-period) of the
company’s electronic data.
Personal, private, material (e-mails,
etc.) should be collected/received in
line with libraries’ collection of
manuscripts, handwriting,
correspondence, etc.

A minimalist strategy is the present
copyright deposit combined with
snapshot archiving. This, however,
leaves such large gaps that it must be
regarded as a preliminary solution,
which can limit our losses until a more
comprehensive strategy can be
implemented. Expanded copyright
deposit and snapshot alone (without
time-response) preserves our archiving
of the Internet in static terms and we get
no benefit of the central dynamic
characteristics that not only are
important in a future cultural-heritage
perspective, but also in present
research perspective: it is just these
dynamic traits that are the focus of
research.
If we rule out copyright deposit of all
material, the solution should be an
expanded copyright deposit,
supplemented with snapshots and an
expanded content-sensitive archiving.
This would be a selective strategy

based on three different principles of
selection.
Finally, there is also good reason to
point to the need to ensure continued
access to the collected material, which
will require regular maintenance and re-
processing of contents as well as
computer programs and hardware.

Closing remarks

My previous remarks lead up to a most
comprehensive and resource-taxing
archiving strategy. The overriding point
of view has been to follow the classic
principle of archiving everything,
because it is not the province of the
present to determine what the future will
find interesting. Experience confirms
that there are often very great
differences in what the present finds
interesting and what posterity finds
interesting in the period in question. So
any selection is a form of censorship.
When I nevertheless have contemplated
a more selective archiving strategy, it is
mainly because it is necessary to
consider questions of technology and
available resources. The selections
used as a basis must therefore regularly
be evaluated and revised.
In spite of these considerations, we are
still speaking of a most comprehensive
archiving strategy, which in some
respects differs from traditional archive-
and library tasks. Thus on the Internet
there is no clear distinction between
what is a work, which is usually
archived, and what is interactive
communication, which has earlier rarely
been archived. When I plead for the
inclusion of a considerable part of the
interactive communication, it is not
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simply because it actually exists in the
same textually committed form as
works, - as sequences of bits. The main
reason is that this interactive
communication comprises precisely
some of the most characteristic and
often quite unique material for
understanding our times.

The Internet is on its way to becoming a
pillar of the common memory of society:
The backbone of our communicational
infrastructure. Posterity would look back
on us with wondering eyes, if we denied
them the opportunity to gain access to
this material and allow them to know
about it.

Niels Ole Finnemann
finnemann@imv.au.dk
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The importance of preserving the
dynamic aspects of the Internet

On the Internet I found the webpage
above: a webpage that must be
considered a fraud. As we all know, the
Internet never stops - no one can ever
rightly claim to have come to the end of
the Internet. The Internet changes all
the time, which is one of its dynamic
aspects. But there are several others.

The last page of the Internet?

Niels Brügger
Centre for Internet Research, Denmark



The Internet is a dynamic medium

The Internet is, I would argue, a
dynamic medium. This means that if you
want to study the Internet - as a media
scholar as myself, as any other kind of
researcher, or as a layman - it is crucial
that all the dynamic aspects of the
Internet are preserved. If we only have a
static version of the Internet it would be
as if we had to study film or television
only on the basis of still images.

The following is nothing but a
preliminary attempt to sketch out a few
of the dynamics of the Internet. My point
of departure is that the Internet should
be considered an integrated part of our
culture (and not only a technical device),
and that we - citizens, researchers, all
future users of an Internet archive -
need to define our expectations with
regard to the preservation of the
Internet. In other words, I am asking the
question: "What should be expected of
a preservation of the Internet as part of
our cultural heritage?" The question
"What is it actually possible to do?" is
therefore not my question.

One might maintain that all other media
that we preserve do have dynamic
aspects, and that these dynamics are
preserved without great difficulty. Which
is right. All media - books, films,
newspapers, radio, television - do have
one or more dynamic traits, but they are
so uncomplicated that these media -
and their dynamic elements - are easily
preserved.

The dynamics of the Internet are far
more complicated which makes it more

difficult to preserve all of them. But the
overall goal should be to preserve as
many as possible if we wish to maintain
an acceptable level of identity between
the object of study and the object that
was actually there in the past. My
expectations - maybe my 'great
expectations' - are consequently that
the dynamic elements of the Internet
can be preserved.1

The dynamics of the Internet

What is special about the dynamic
features of the Internet, at a general
level, is their complexity, their high
speed, and their unpredictability.
Compared to other media the
complexity stems from the fact that the
Internet is dynamic in all its dimensions,
and that these dimensions are all
interdependent; these dynamics are
furthermore affected by the Internet's
high speed of change; and the
unpredictability is due to the fact that it
is difficult to foresee where and when
changes will take place. And in addition,
these three general characteristics are
all interwoven.

In order to give a systematic view of
these general points I will argue that the
dynamics of the Internet can be
captured by focusing on the
constituents that are part of any kind of
communication. In other words: The
general dynamic aspects of the Internet

                                                       
1 I am only discussing the consequences
of the dynamics for the preservation of the
Internet, and neither for the registration,
nor for the presentation of the archived
material.



can be seen as something that affect
respectively the sender, the medium
(i.e. the Internet), the content and the
forms of expression, and finally the
receiver.
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In other media updating has a high
degree of predictability as well as what
might be called a one-dimensional
temporal logic. Talking of books and
films being 'updated' is maybe not the
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nd of these four constituents the
edium (the Internet) in itself is the
ost important because its material
nd immaterial) being makes the

ynamics of the other constituents
ossible. I would have liked to discuss
e dynamics of all four parts of the

rocess of communication, but since
oth time and space is limited I will only
ke a closer look at one element: the

ender.

ender

 is possible to distinguish two dynamic
spects, that are specific for the Internet
ith regard to the sender: 1) The
ynamics of updating; 2) The dynamics
temming from the proliferation of
enders.

he dynamics of updating
pdating - the fact that the sender
news the content within a medium (or

ach copy of a medium) at certain
tervals - is a matter of space and of
me. In order to archive the updates we
eed to know where and when
omething is updated.

right word, but when new books and
films arrive we know where and when;
the publishing of a newspaper follows
certain routes and intervals (at kiosks or
at our homes, daily or weekly…); and
radio and television are "updated" as
long as they are broadcasted.
Preserving the updates therefore does
not constitute any problem. We just
have to get and preserve a copy of the
newspaper each day, and broadcasted
radio and television must just be
captured and taped, then all the
updates will be preserved automatically.
What is archived is always identical to
all that has been published or
broadcasted (a part from what has been
deliberately excluded, of course).
With the Internet the situation is
different, and that in two respects. First,
the updated 'copy' of (a part of) the
Internet is not materially separated from
yesterday’s 'copy' (as with the
newspaper). With the Internet the
updating (of for instance a website)
takes place 'within' the same ('copy' of)
the medium (the Internet) - we do not
get a new copy in our hand, but on the
contrary we never know exactly where
the Internet is updated. Second, the



updating does not follow a one-
dimensional temporal logic (as with
radio and television, where the time of
the updating coincide with the time of
the broadcasting). With regard to the
Internet updating has a multi-
dimensional temporal logic, it does not
follow a kind of programme or schedule,
but on the contrary we do never know
exactly when (a part of) the Internet is
updated. In these ways updating of the
Internet is dynamic.
If we then expect that the object that we
study in our archive is the entire object
that was actually there in the past, then
we must be able to control the
updatings of the sender, both with
regard to place and time. If we do not
manage this we might study an object
that, one way or another, is not identical
to the object that was actually there.
I shall try to illustrate this with a small
example where both the space and the
time of the updating (and their
interrelation) is at stake. It is taken from
a specific webgenre - news media on
the Internet - but in fact many websites
have the same characteristic: They are
updated often and irregularly, and you
never know where. Although the
example was carried out with slow
equipment it illustrates a general
problem, that arguably is more a
question of principle than of technical
matters.
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During last year’s Olympic Games in
Sydney I wanted to download the
website of one of our national
newspapers (JyllandsPosten). I started
with the first level - the 'front page' - and
here I could read that Camilla Martin,
one of the Danish badminton players on
the national team was about to play the
final half an hour later.
My computer used about an hour to
download this first level of the website,
and afterwards I wanted to download
the third level, the section "Olympics
2000". But there, on the front page of
this section, I could already read the
result of the match.
The website as a whole was not the
same as when I started - it had changed
during the time of the archiving (and I
could now read the result of the match
on the 'front page' of the website where
the match was only announced when I
started).
What I experienced here was that the
time of the updating on the website did
not coincide with the time of the
"publishing/broadcasting" of the website
as a whole - updating on the Internet
has more temporal logic. We cannot be
sure that the website we have started to
download is identical to the website as it
looks only one minute later - as if the
beginning of a television programme
had changed half way through the
programme, forcing us to start over and
over again with our archiving. And we
never know where the changes will
happen - and when. The consequence
is clear: What is archived is not always
identical to all that has been "published"
or "broadcasted" on the Internet, even if
we just look at one site. Two
consequences follow from this.
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The first, and very obvious,
consequence is that we cannot be sure
that we have got it all in our archive;
there will always be something lost in
the asynchrony between updates and
archiving.
The second consequence is less
obvious, but even more serious. Not
only do we lose something - we are also
in danger of getting something that, in a
way, was not there - something that
might be different from what was
actually there. My archived version of
the newspapers website might be a
combination of elements from two (or
more) versions that were there at
different times, but they were never
there at the same time - as they might
be in my archive.
Thus, we are facing the following
paradox: On the one hand the archive
does not look like the Internet as it
actually was in the past (we have lost
something), but on the other hand the
archive might look like the Internet as it
never was in the past (we get something
different).
This is just a small and relatively
uncomplicated example but it illustrates
a general problem. I guess we all can
imagine the serious problems
concerning the authenticity of sources,
references etc. that this causes for
anyone who wants a trustworthy and
reliable copy of the Internet. And the
practical problems that will arise for
anyone who is likely to study the
websites of news media, e-commerce,
political organisations and any other
website that is changed continuously
and irregularly.

The dynamics stemming from the
proliferation of senders
Another aspect of the dynamics of the
sender is the proliferation of senders. As
it is well known from other media,
senders come and go. But what is
different by the coming and going of
senders on the Internet is the number,
the nature and the speed.
Anyone who publishes a webpage is
instantly a sender, and the number of
senders on the Internet is enormous.2
The nature of the senders on the
Internet is very different from what we
know from other media, because their
(dis)appearance is unpredictable, and
they are not as senders usually are. We
do not know when and where they
'enter' the Internet as senders, and we
do not know when they disappear again
(or just move to other parts of the
Internet). And they do not have to be
and act like well-known large
organisations (like publishers,
broadcasters etc.). Thus, the nature of
the senders on the Internet is quite
heterogeneous in any way.
And finally the speed of the proliferation
of senders is very high, compared to
other media. The number of new
senders on the Internet is growing
rapidly (cf. Lyman and Varian), and
certain events seem to speed up the
appearance of new senders (for

                                                       
2 It is difficult to give an exact figure, but in
"How Much Information?" Peter Lyman
argues that "individuals can now generate
a huge amount of information on their
own", cf. Lyman, Peter and Hal R. Varian,
"How Much Information?", 2000. Retrieved
from http://www.sims.berkeley.edu/how-
much-info on November 11, p. 6, table 5
and 6.
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instance great events such as elections,
wars etc., or eventlike programmes on
radio or television, giving rise to a rapid
growth of fan-sites, hate-sites,
newsgroups, chat-fora etc. - sites and
newsgroups that are very often rapidly
divided into a web of various sub-
groups).
Thus, the proliferation of senders is in
itself dynamic because of its number,
nature and speed.

Expectations and solutions

As stated above, it is my hope that the
dynamic elements of the Internet can be
preserved. As Niels Ole Finnemann has
pointed out one can adopt four different
strategies for the preservation of the
Internet: Some kind of legal deposit (of
static, and maybe dynamic material),
snapshots, downloads of time sensitive
material, and voluntary deposit. In the
first and the fourth of these the material
is delivered to the archive, in the second
and the third it is collected actively by
the archive. If we take a closer look at
these four in the light of the dynamics of
the Internet, I guess that we have three
possible solutions - and three problems.

First solution - and a problem

Taking a snapshot of the Internet is a
solution - and a problem. It is a solution
in so far as a lot of the material on the
Internet is archived, but it is a problem
because the time that it takes to archive
the Internet as a whole (or just the
domain-name .dk) does not match up
with the dynamics of the Internet. All
parts of the Internet that are updated
often and irregularly will have changed

during the process of storing, and a lot
of material and/or senders might have
appeared (and maybe disappeared
again) since the beginning of the
archiving.

This solution would, of course, become
better as the speed of the archiving is
brought closer to the speed of the
dynamics. But my guess is that this
cannot be done for the Internet as a
whole. Therefore one has to select the
most dynamic parts of the Internet.
Which leads to the second possible
solution.

Second solution - and more problems

The second solution is to select specific
parts of the Internet where the dynamics
(e.g. updates and proliferations) are
most often used. But we are still left with
(at least) three problems.
First, the problem of finding and
selecting the dynamic material (and in
relation to this: How this whole process
of finding and selecting should be
organised); the dynamic parts of the
Internet has to be found, it has to be
decided which ones to archive, and this
finding and deciding has to be done by
someone, on the basis of some kind of
criteria.
Second: If the areas of the Internet that
are updated often and irregularly grow -
or maybe one should rather say 'keep
on growing' - we move towards a
situation where these parts of the
Internet are becoming the Internet. We
then solve one problem (the finding of
the dynamic parts), but the problem of
selecting is aggravated (at least
quantitatively), because we are "forced"



to select to archive more and more of
the Internet.
Third, the fundamental problem that
even if we speed up the time of the
archiving we are still left with the
asynchrony between updating and
archiving - like the hare we will never
catch up with the tortoise.
All in all, this solution demands some
kind of monitoring of the Internet in
order to find out what to archive. And it
still has not solved the problem of the
asynchrony. Which could lead us
towards the third possible solution.

Third solution - and still problems

In order to try to catch up with the
asynchrony the solution might be not to
collect the material, but to have it
delivered to the archive. One could
follow one (or both) of the strategies
mentioned above: Some kind of legal
deposit, but of dynamic material, and/or
voluntary deposit of dynamic material
(perhaps on the basis of prior
agreements). In both cases the material
should be delivered with time stamps,
tracking all the changes during the day,
week or any other interval.
This might partly solve the problem of
the asynchrony, but we still have to find
and select the material. And furthermore
we now have to contact the senders
and make agreements with them in
order to make them deliver the material
with certain intervals.

Solutions?

If one should sum up the possible
solutions, my recommendation would be
to choose at least the first two solutions

(snapshots and time sensitive
downloads), but by preference all three -
and at the same time. Then, of course,
we are faced with a new problem: How
do we get these three archives
combined (shall we try to combine them
in one archive? Shall they remain
separate, and perhaps with links
between them? Etc.). Because not only
do we get copies that in each their way
are imperfect, we also get copies that, in
each their way also, might be different
from the original (or maybe it is a new
original?).
And no matter what solution we choose
(apart from the snapshot) some kind of
monitoring with a view to finding and
selecting is needed. Two fundamental
questions follow from this: What are the
criteria for the selections? And who has
to do the selecting?
Concerning the first question I would
suggest that the criteria should be as
broad as possible, that they can be
negotiated and modified, and that they
do not take today's norms as standard
(we do not know what future
generations will find interesting). With
regard to the second question - Who
has to do the selecting? - I guess we
have to think differently than with all
other media, and I would propose the
creation of some kind of "National
Internet Monitoring Group", that has to
scan the activities on the Internet in
order to discover time sensitive material
(this could be a combination of a
"board", that discuss the general
guidelines, and a "task force" that make
the monitoring on a day to day/week to
week basis). And the members of such
a group should, as a minimum, be the
users of the archive, the people that are
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responsible for the archive, and the
"content providers", in so far as they can
be represented (because of their very
heterogeneous status and their rapid
proliferation/disappearance).

These were the expectations from a
future user of an Internet archive. I do
not hope that too many of these 'great
expectations' will come to nothing.
And perhaps the Internet does not have
a "last page", but this paper does.

Niels Brügger
nb@imv.au.dk
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New preservation strategies for the
cultural heritage of the post-
industrial societies

Our history-less time

Our ancestors will not know much about
what happened in recent years - a time
in which the Age of Information has
come into being. New media and new
conditions have changed antiquarian
work. The work methods that have been
used up until now at museums,
historical archives and libraries will only
to a limited extent guarantee that there
is historical material for review in the
future.
This is a terrible catastrophe for society.
For the first time in humanity’s recent
history quite a bit of our cultural heritage
has not been archived and saved.
Posterity will therefore lack important
information, whether for use in science
or for people’s curiosity about their
history. This is a type of memory loss
that will always be associated with the
transition from industrial society to
information society. Today there is a
hole in society’s knowledge, that is
getting bigger by the moment.

Preserving the present

Up until now the main emphasis of
antiquarian work has been on
‘Preserving the Past’. Museums typically
received tools from heirs to deceased
workmen. The historical archives got
registers and papers when the local

factory was closed down. At the same
time, certain select buildings have been
preserved and allowed to remain. In
short, up until now cultural workers have
been able to take their pick from a
variety of antiquities.
That time has now passed. For various
reasons, we must now direct
preservation work towards the present
with the possibilities and complications
this involves.

Short life-span

In the last century, the trend has been
towards a consistently shorter and
shorter life-span for material goods. This
is a little paradoxical, considering that
we have never been able to produce
such durable and good products, but
that’s the way it is now. Whereas a
machine in the beginning of the 1900s
could maybe last 25-30 years, a
machine today is outdated within 5
years. In certain areas of IT the ageing
can even be under a year.1

Whereas culture workers once could
casually choose among almost all
historical relics, the situation is now
totally different. They now have to
                                                       
1 In my book ‘Historiens lange tråd’,
written on the basis of one of the only
complete records of machines in this
country going back as far as 1898, I have
outlined the wave-like pattern of
acquisition for a manufacturing company.
At first the waves came in intervals of 25
years, then 10, and after WW2 at ever
decreasing intervals. See p. 142 and 220.

Which knowledge had to be lost?

Jørgen Burchardt
'Nyt om arbejdsliv' and 'Teknik @ Kultur', Denmark



constantly be aware of where the
changes in these years, months or
maybe even weeks occur, to be able to
go in on a rescue mission. Because
when changes occur so often, the
current unused cultural elements are no
longer saved. And knowledge about the
previous conditions is forgotten in order
to make place for new knowledge and
organisation.

Complicated systems

The old workplace in the backyard, that
all children of the city knew, is now just
history. Everyday transparency is today
replaced by fence-enclosed fortress-
looking buildings, barbed-wire and
monitoring. This applies to production,
but increasingly also to administrative
service, companies such as bankers
and insurance companies.
Inside the conditions have not become
easier to understand. Specialisation
means that people work together in a
complicated web of relations. The
finished product is quite possibly only a
half-product. The company is seldom an
independent national entity, but is often
a part of a world-wide consortium of
indefinable nationality.
It appears that society’s organisations in
this way are moving towards a steadily
bigger content of knowledge while the
physical conditions, ‘iron and brick’,
have less significance. Only a few areas
such as kindergartens and to some
extent nursing homes are exempt from
these drastic changes.
It would be completely impossible to
gain an overview of these complicated
systems 50 years after they have
existed. For this reason more and more
cultural historical museums and some

historical archives are documenting the
systems, while they exist. They are
photographed, measured, people are
interviewed, and one can collect
physical objects after one has received
the necessary knowledge.

The storage media has become fragile

To maintain information in historical
context a medium is used. The norm
has been words, that have been
preserved as writing on the paper
medium. In the same way information is
saved on an constantly increasing
number of media such as gramophone
records, film shreds, magnetic tapes,
CDs etc.
Paper can under just decent
preservation conditions exist for many
centuries, while the new media are
much more sensitive. The magnetic
media are the most sensitive, because
an individual magnetic pulse can
destroy information with lightning speed.
By and large all of today’s media age
quickly, if preservation doesn’t happen
under very optimal conditions with
regard to light, air humidity and
temperature. Just one lost bit
sometimes means that all further
information in the media can no longer
be used.
Consequently the historical archives
have to collect while the media is still
fresh and complete. Thereafter they can
get better preservation conditions. If it is
magnetic media, they can be refreshed,
thereby extending their lifetime
exponentially. For the majority of the
media the information can be
transferred to new and better media, as
the ageing problems approach.
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Technological ageing of new media

The worst danger with regards to the
loss of information has revealed itself to
be the rapid technological development,
where new and better media replace
each other. Especially the digital media
are problematic. 10 years ago everyone
used 5½” floppy-disks to save files on
their personal computers. Today few
can read this media, as the disk-drive
was replaced a long time ago with a
better one. In the same way, the
computer has been exchanged, as well
as both the operating system and the
software, that is a pre-condition for
being able to read information on the
media.
The problem can be solved by a
conversion,2 where the file from the
outdated program must be converted to
a file that a newer program can read.
From time to time it is impossible to
avoid losing a part of the information
stored on the medium. There are
unfortunately also some programs
where it is not possible to transfer
information over to a new program. This
applies to the widespread spreadsheet
programmes (with macros and dynamic
references), graphic CAD CAM drawing
programmes and the geographic GIS-
systems, but the list is much longer.
A related job is to transfer information to
new operating systems and hardware
platforms. And the copies must be made
                                                       
2 A long list of jargon has come into being
in the field of digital data conservation.
Some of these are covered in: Genevieve
Clavel-Marrin: “NEDLIP List of Terms”.
NEDLIB Raport Series 7, Amsterdam/The
Hague 2000.

for new media as well. Given the
technological development at this very
moment in time, it is a process that must
be carried out every 5 years.
Storage media can perhaps endure for
a longer period, but we can not be sure
if the reading device and its computer
also function in 20 years – no one will
be able to deliver spare parts. We also
can’t be sure that there will be people
with knowledge about operating the
equipment.
The field is developing into a discipline
unto itself. For the technically interested
it is an exciting area; for the unknowing
it is often nonsense.
To complete the picture of a resource
craving process means that the so-
called meta-data (information about
information) must be included.3
Information from a diskette’s label must
also be able to be found, when many
diskettes are saved on a CD.

Consequences of real-time gathering of
information

We must face the fact that we have little
choice but to gather information almost
as it is written. But doing so means that
there will be many wide-ranging

                                                       
3 Attempts have been made at developing
standards for meta data, so that
international minimum requirements can
be adhered to. One such attempt is
described in Catherine Lupovici and Julien
Masanès: “Metadata for the Long Term
Preservation of Electronic Publications.”
NEDLIB Report Series 2, The Hague
2000.



consequences in all areas. It is a
paradigm shift for the entire sector
working with cultural heritage.
The information must be collected
directly from its source, and often that
information is still being used from time
to time. If it had been archives in paper
form, then it was typically papers, that
lay in the near archive.
In contrast to papers it is realistic to be
able to copy the new media for the
historical archive, while the donator still
holds the original. In this way the new
digital media makes delivery/copy
possible.
Collection in real-time in this way is not
so much a technical problem, as it is a
series of humanitarian and
psychological challenges due to the
new collection method. Several such
challenges are mentioned in the
following.

Regulation - copyright and registration
rules

In the course of recent decades there
has developed a very stringent set of
rules about copyright. Where there
previously had been a European
understanding of an artistic property
right, with quite free possibilities, the
area has narrowed due to protection of
private persons and to introduction of a
more American oriented copyright law,
where the goal is a protection of
commercial rights rather than the
creator’s interests.
Unfortunately this also means, that
much material within a certain number
of years cannot be used for
dissemination. Here the talk is about
different degrees of protection, where

serious researchers - of course after
applying - can get access.
One could however imagine the
possibility of a kind of expropriation of
information with a high degree of value
for the society, in keeping with rules in
Denmark that important cultural
artefacts may not be exported and have
to remain available in Denmark.

Private life, value and competition

From hard law to softer, there are
certainly a lot of feelings including the
human feeling of ownership about their
information. For good reasons the
deceased workman could not complain
that his inheritors left his records to the
local archive. Material of this kind has
different significance of course if the
donor is still living. The potential donor
might be interested in avoiding showing
the authorities that there has been tax
evasion or breach of other laws. The
most personal information, experience
shows, is the most difficult for archives
to get a hold of. Their rarity means that
a special effort has to be made to
persuade people to hand them in.
The receiving institutions must radiate
solidity to the extent that potential
donors count on the fact that only
authorised persons can gain access.
The fact that information still
occasionally has value for a company
shouldn’t hinder its being copied. The
company doesn’t lose anything, and it is
therefore not relevant to consider
compensation. The assumption is still
that the mentioned protection works.
Information is often found about
products and market conditions, the
companies do not wish their competitors
to know about.
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No nostalgia

Heirs that give presents to museums or
archives have various motives for
giving. It is often a diffuse mixture of
many conditions, that I will shorten to
‘nostalgia’. One wishes to honour and
remembers the deceased person or the
city’s most important company; one has
respect for those things that have been
produced; there is a psychological
desire to go back in time to the golden
but now lost childhood, etc.
There is however no nostalgia for
current material, which is an
impediment. Not only have most of the
objects and records in the country’s
museums and archives been given as
presents, but also when institutions
actively contact people with the hope of
obtaining inheritance, there are
elements of this nostalgia which make
such inheritance possible.
It is difficult to illicit the same
understanding in potential donors.
When that understanding must happen
through a rational understanding of a
potential value for the future.4

                                                       
4 The road on which objects travel from
being in use to being in a museum is long
and laden with emotions and value
judgements. Pierre Bordeu is among
those who have given thought to the
process of being new and valuable to their
owners to being old and discarded to
finally becoming valuable again, this time
as antiques (Pierre Bourdieu and Y.
Delsaut: “Le couturier et sa griffe:
contribution à une théorie de la magie.” In:
Actes de la recherche en sciences
sociales, I, No 1, 1975. Swedish edition:
Modeskaparen. i: Kultursociologiska
texter. Stockholm 1986).

Gatherer’s missing distance

The same relationship exists within the
receiving institutions. Professionals at
such institutions are perhaps not driven
by completely the same nostalgic
feelings that amateurs are, but one
mustn’t overlook the fact that their ‘love’
for their area of expertise is the driving
force behind their personal effort.
In the same way, this ‘love’ can be
reduced when there is no time gap in
the making of the material. Even worse
are the professional complications
which arise when information gatherers
don’t have the same intuitive feeling for
the material’s worth. It is difficult to
predict, what the future will demand of
information. Cultural affairs employees
are by virtue of their experience quite
good at determining the value of
material, when it is old; here one has
the intuition for value. It is not perfect,
but often gives results.
Without the time difference one has
nothing to go by. One can for example
look at photographs, and see that they
show the queen and other well-known
persons. 20 years later the interest in
the famous persons has perhaps paled,
but on the other hand one can see that
the dress and hairstyle has changed.
The photographs have suddenly
become valuable sources to completing
other cultural historical problems. It was
difficult to foresee.
Selection becomes a totally new
discipline, that must be practised at by
the active collectors. The information
                                                                 
A very good discussion of this subject in
Danish can be found in Lene Floris og
Annette Vasström: “På museum”,
Roskilde 1999.



gatherers must be aware of the fact that
their own person and cultural glasses
influence the way they perceive reality.
The so-called reflective method
becomes an important discipline in the
on-going discussion of goals and
means.
It must also give occasion for continued
discussions of goals and means. The
results obtained must constantly be
debated. We have been warned by
examples from earlier periods in cultural
life, where a Kafka or van Gogh was not
recognised by their contemporaries.

Political and societal complications

One cannot continue ‘business as
usual’. When circumstances change,
the political conditions change
accordingly.
Previous collectors of cultural heritage
have had it fairly easy. They collected
paintings, objects and first editions of
books, which they with visible pride
were able to exhibit. As the donor’s
collection grew in size, it often laid the
foundation for a public collection.
Guggenheim is only one of the many
collectors, who is celebrated together
with the museum, they have laid the
foundation for. There are actually very
few museums that have not been
created on the basis of one or more
private collections.
The time has now past. One can’t in the
same way be happy about collected
web-pages from the Internet or
databases from the country’s telephone
numbers. The obtained results are
neither impressive in range nor form. A
climate controlled archive room with
media doesn’t illicit a lot of interest. At

the most they end up as numbers in
annual report about collected numbers
of Mega, Giga, and Terrabytes or Peta
something few people understand or at
least sense the importance of.
And furthermore the work has become a
job for specialists. One must completely
master concepts such as ‘migration’,
‘intranet’ and ‘convergence’, and as
changes in technology occur, one must
also master new directions.
In the future the technology will have a
big influence. The new archives will
have a completely new “weight”
structure, with regard to the
professionally educated people and IT-
experts. That is to say that the leader of
a museum of art could previously
immediately understand and interpret
the museum’s paintings while
conservators and other technical
personnel functioned in quite
subordinate roles. But from now on the
roles of the educated historians as
leaders of a digital archive and the
necessary technicians will be distributed
in completely different ways with a
different sense of importance and
“weight”, as it were.
The lack of common understanding will
also determine the political support.
Even though researchers are able to
give speeches about how important
preservation is, a few important
dimensions will be lacking, that until
now have been important in matters of
cultural heritage. The common
understanding and support will be
limited. In addition the new media – just
as the newest history on the whole – will
be international. In this way history will
lack that support, which otherwise
politicians on the right side of the
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political system have given, because
history until recently has strengthened
the national identity. When history
becomes international, nationalist’s
support will diminish, and so will the
economic possibilities.
Of course the above mentioned
conditions must of course not stop us
from creating that which we believe
society in the long run will benefit from.
But we must be prepared to enter into a
continued legitimisation of history’s
basic needs and values.

Case - about garbage depots

What should not be saved? We all
agree that we must preserve our
‘cultural heritage’, and we are all
delighted when politicians give their
support to cultural life.  It is in the
meantime more problematic when
cultural workers in practice must be
concrete and formulate a goal.5 We

                                                       
5 "Kulturarven" is an expression that is
borrowed from Swedish where it is used
synonymously with the English term
"cultural heritage". The term first appeared
in the Danish Law of Museums in 1984
and has since been used consistently to
denote the things that museums have to
care for. The term has been widely
debated in museum circles and criticised
for being far too vague. In Sweden, Stefan
Bohmann (in: “Historia, museer och
nationalism”. 1997) has written on the
subject. He shows how the word can be
used positively to describe good things
that should be saved, instead of
negatively to describe less good things
that should be discarded.

can’t save everything, pure and simple.
For this reason we must decide on a
strategy about which information must
be saved. The rest is irretrievably lost.
First a case about garbage depots and
principles for preservation:
When the industrial society was young,
it was a good sign to see coal smoke
from the factory’s chimneys. All signs of
yesterday’s blossoming companies
displayed the smoke fan from the
company’s chimney to signal that there
was fire in the boiler and were turning
the wheels.
No one thought that there could be
consequences. A “ticking”
environmental bomb appeared in
Denmark, which began to be noticed in
the middle of the 1970's and since
the1980's led to a series of laws aimed
at pollution. One now had to find around
14.000 polluted localities, which
threatened the ground water in the
vicinity of drills. Poisoning of residents
was a possibility, as residential areas,
kindergartens, and playgrounds were
discovered to be built on piled-up
poison.
The poison had to be removed, it was
decided, but where were these many

                                                                 
The term "heritage" and its implications
has been discussed in English by e.g.
Robert Hewison: “The Heritage Industry”,
London1987 and by Kenneth Hudson
“What I think of as my Heritage.” i: Nordisk
Museologi 1998.
In Danish, a very good discussion of this
subject can be found in Lene Floris og
Annette Vasström: “På museum”,
Roskilde 1999.



garbage depots precisely? This was the
question, which the authorities had to
ask, when the problem was
acknowledged.
It turned out that no one had surveyed
this society-created danger, which was
one of the very great threats against our
society’s existence in both the short and
long term.
Since then a lot of work has been done
to localise these depots. There was no
register to look up. All means to
reconstruct the possible localities for
pollution had to be used. It would have
been impossible to make earth tests
over the whole land. One had to have
something to start with.
In the work participated also a long row
of historians, who have worked for
counties and Copenhagen’s local
authority by thoroughly searching
through the small amount of information,
that was preserved from 1800 and
1900.

The point of this story is that information
about garbage depots existed at one
time. It was written down in the
company’s internal archives, given
further to truck drivers and architects,
production people registered the
materials that were used etc.
No one in the country’s antiquarian
institutions however was of the opinion
that this information was worth saving.

This very relevant example – which on
all accounts it must be, given that it is
society’s existence that is at stake –
shows that the antiquarian work has
failed. It also proves that a policy of
collection wouldn’t have been sufficient
if we made a partial, representative

collection. If we for example only
collected from:

•  part of the country
•  from selected years
•  certain sectors
•  only the big ones
•  only selected types of pollution

we wouldn’t have nearly all of the
desired information. This would be as
counter-productive as if libraries only
bought books written by authors with
names beginning with "A". None of the
big libraries with responsibility for the
national book publication would be
satisfied with this.
It is obvious that it is also not possible to
collect everything. The physical
conditions place strict limits on the
amount that can be collected. This
includes the constant expenses for
maintenance, including conservation.

A history-less period: from a society of
competence to a society of knowledge

The society that is taking shape now at
the start of the third millennium, is
completely different than industrial
society of the 1900s. Today there is a
much bigger amount of information. Let
us look at this a little closer.
100 years ago the country functioned as
a series of small local societies with a
high degree of self-sufficiency. The
central administration was sparse as
was the distribution of country-wide
banks and organisations. Agricultural
production and craftsmanship built on
generations of accumulated knowledge,
which was inherited through master
teachers.
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This know-how is no longer passed on
as inheritance. It has only survived in
fragments, to the extent that historical
cultural museums and popular tradition
gatherers have been able to interview
craftsmen, fishermen and farmers or by
some other means documented their
craft, while they were alive to use it. The
craft died out with its last traditions. Even
though the majority of information has
been lost, today we know, however, the
craftsmen’s framework and conditions.
It is from this system that today’s
archives and museums are filled to the
breaking point with records and tools
and articles for everyday use.

Our society is no longer built to the
same extent on competence. It is no
longer the hand’s movements and the
eye’s judgement of raw-goods, that
must be trained through a multiyear
internship period. What drive’s society
today is instead knowledge which is
gained through a long course of
education. New graduates are equipped
with learned facts, reference books and
not the least a complicated network for
dealing and updating of knowledge.
It is a characteristic of society that a
very large percent of it is built on this
high content of knowledge. The
educational level in the whole
population has increased in such a way
that it has almost become an exception
if one doesn’t have a high-school
(“Gymnasium”) education, whereas 100
years ago it was an exception, if one
had one.

In addition higher education (e.g.
university) has got an enormous lift. The
number of finished engineers and

graduates from Danish universities has
increased from 100.000 in 1985 to
180.000 in 2000. That figure has almost
doubled in just 15 years.6

At the same time as the general
increase in knowledge another powerful
development has taken place, namely
specialisation.  It is easiest to illustrate
this with the old house-wife role, which
is now obsolete. Food making is to a
large extent removed from the home,
and highly specialised factories have
taken over each individual work
assignment. A factory for each
individual product like crisps, beer
brewing, headache pills and trouser
sowing. Ad to this a string of factories
for producing electricity, water and
washing machines - and one mustn’t
forget specialised institutions for taking
care of children and old-age homes.
This specialisation has also taken place
within each individual physical factory,
where chemists, draughtsman,
advertising people, truck drivers,
accountants, IT-people etc. together
shape today’s dominant form of
organisations. More about this later.
It is a combination of these two
conditions, which give a large amount of
knowledge in an increasingly larger
number of areas, that shape the cultural
heritage of our time. There is of course
a basic knowledge, which is common to
all areas, but the large masses of
information lie distributed over
numerous sectors and areas. How big

                                                       
6 Figures are from the Danish Bureau of
Statistics (Danmarks Statistik), higher
education among people of the age
between 20 and 66.



the collected knowledge is a question
for theoreticians. A guess is that the
world’s yearly production around the
year 2000 is 1.5 billion GB, which is
equivalent to a yearly growth of data of
250 MB for each individual inhabitant.7

Preservation strategies

In the following I will limit myself to the
areas of digital information, which is the
most urgent.
Society’s total electronic information
system is probably easiest to explain
through a simplified model, a pyramid
with various parts.
At the top is found the Internet that we
know and which we gladly surf around
on. This part is in turn dealt up into two
parts.

                                                       
7 These figures are from the conclusion to
Peter Lyman m.fl.: “How Much
Information?”
www.sims.berkeley.edu/how-much-info/.
This report calculates the world's
production of physical media and uses the
result as the basis for an estimate of the
yearly production of knowledge. Even if
one questions some of the premises of
this calculus - e.g. that they make no
distinction between x-ray pictures, which
contain a large amount of data, and
scientific dissertations - one has to admit
that it is an interesting way of getting
closer to understanding the problem.



Figure 1: Model of the digital cultural heritage
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he two top layers are the Internet, the next layers
re various Intranet, and at the bottom there is
formation about individual computers.
he grey drawing on the left side shows that part
f the digital cultural heritage which can be
athered by robots – though in the deep Internet
nd in the Intranet part only by submission of
asswords and other information which require
uman assistance.
he Information at the top part - which is the
iggest - can only be collected by personal contact
 the affected firms and institutions, which are
elineated by black columns. This collection is so
xpensive that only a few selected parts can be
reserved.



At the top the so-called robots can
harvest the majority of this material.8
The next part of the Internet robots
cannot automatically access. This part
has come to be known as the ‘deep
web’ with estimates of up around 500
times more material than in the
completely open web. In this part a
password must be given to be allowed
in. Hereafter there is information ready
for use. Here robots can gain access, if
they get a little help from people.9

                                                       
8 However, there are problems related to
the material that arise in "dynamic"
processes, even in the open parts of the
Internet. Here I mean the content that is
created instantaneously when the page is
opened. Stock quotations, for instance,
display this propensity to change if the
same page is opened two times within
moments of each other.
Another kind of dynamic creation is the
so-called "personalization" where the
information changes, depending on who
opens the page. Here, the (in)famous
cookies tell the page which user is trying
to open it.
9 Tests have been made with robots of this
type, which receive only a limited amount
of human input. Search engines have
actually already been built, which are
reported to be able to browse the deep
web as well.
This problem has been described in
Sriram Raghavan and Hector Garcia-
Molina: “Crawling the Hidden Web”.
Technical Report 2000-36, Stanford 2000
(also found in another version:
http://www-db.stanford.edu/~rsram/pubs/
www10/www10poster.pdf )

The other part is more complicated,
where information is retrieved from
databases and where a robot would fail.
The only possibility for saving
information is to make an agreement
with the data base’s owner to have a
copy delivered.
The next layer is consists of intranets,
which are closed to outsiders. Again this
net is divided into two different parts.
One part where an individual password
must be given for access, while the
other part predominantly builds on data
bases.
In both cases gathering has to happen
with the co-operation of the knowledge
producer. Either the researcher must be
given a password (so the robot can
collect) or simply a copy of the database
in question.

At the bottom of the pyramid there is a
layer with computers, that is not
connected to the big networks. Here is
found individual persons’ computers,
computers with CAD-CAM in connection
with tool machines, computers
connected to measurement equipment
in production etc. All those demand
investigative efforts if information is to
be collected.

The collecting institution

As it appears in the preceeding there is
in principle no difference between
collecting digital information from the
Internet, from the Intranet or isolated
databases.

•  By far the majority of information
must be collected via an actively
investigative effort.
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•  must be handled in the same way
with regard to indexing

•  IT-conversion must take place by
the same procedure

Now we have come to the reason why I,
throughout this entire article, have not
distinguished between collection of the
Internet and a broader cultural-historic
collection: By pooling together
resources from previous separate
sectors, it is possible to create a
gathering company of such a large size
that it on the whole will be able to do the
assignment. There should actually be a
small army of specialists to follow the
development and to keep contact with
the international research. 30 persons is
not an unrealistic estimate for a
necessary basic manning, a number
that could not realistically be sponsored
by a single institution.
Big libraries would be potential partners.
In Denmark the big libraries are the
state library and the royal library, and
they have already slowly started
collecting from the Internet via that
access, to which “compulsory delivery”
has given access, as well as a trial
project about a local election.
The business archive would be another
institution. It has many years experience
with collection of (paper) information
from investigative work in the business
world. They are responsible for the
acute assignments connected with
saving the business world’s IT-
materials, which could be set on track
via the institution in charge.
The same applies to the above archives
in the private sector. The many but
small local historical archives would
never be able to handle these kinds of

problems. Only by entering into a
nation-wide consortium would they be
able to continue their local collection of
IT-material.
The state archives don’t have precisely
the same acute need, since the public’s
compulsory delivery also includes IT-
materials. On the other hand it would be
possible to make use of the great
knowledge that should be found in the
area of continuing conversion of data,
where the rational thing to do would
probably be to have both the private
and public information converted in the
same workshop.
The rest of the country’s archives and
museums for conservation of cultural
heritage would all be able to profit from
such an institution. They would all have
smaller or larger digital collections,
which must constantly be converted. In
addition they could to varying degrees
contribute with supplemental collecting.
The cultural historical museums would
be able to carry out fieldwork
concerning knowledge producing
companies, by which an understanding
of how the collected information has
come into existence, would be
achieved. Danish Folk collection could
cover areas which no other institutions
deal with. Examples of such areas
would be a private persons’ use of e-
mail or for that matter sex-pages on the
Internet. Even though it is the most
widely used part of the Internet, only a
few of the big institutions would take on
that job.
At the same time be co-operation with
the private knowledge deliverers would
be possible. Private firms are equally
interested in saving their material at
least for half the time (medicinal



companies must furthermore save
information for a greater number of
years).
Medium-sized and small companies will
not at all be able to accomplish the task
alone. There will therefore be wonderful
opportunities for the business world to
pay a good part of the expenses of
conversion, if the right organisational
frames can be created. A kind of
volunteer ‘compulsory’ delivery could be
combined with a public archive.
It stands to reason that preservation in
the long run can only be solved by
international co-operation. It’s a good
thing that Internet knowledge about
preservation moves quickly world-wide,
and colleagues from other countries
gladly share their experiences.
The jobs are however in many ways so
big, that many of the practical tasks
must also be solved internationally.10

                                                       
10 International co-operation has already
started. Thanks to the Internet, among
other factors, information about the
complex of problems pertaining to the field
of preservation is available world-wide.
The time that passes between the
presentation of a paper at a conference
and the moment it is made available on
the net gradually gets smaller.
More organised initiatives are also being
taken. A number of national libraries and
independent publishing houses, for
instance, took the initiative to start Project
NEDLIB - networked European Deposit
Library. The project ran for three years
and was meant to debate the basic
infrastructures. The project was EU
funded. One of the suggestions of the
project was published in Bendert
Feenstra: “Standards for the

Not only common research projects but
also construction of automatic
conversion bureaus.

Conclusion

Systematic collection in real-time must
be set in motion as soon as possible.
For much too long institutions with
responsibility for cultural heritage have
overlooked the area surrounding the
Internet and the rest of the digital
material, which means that the majority
of the Danish IT-material since 1960s
and far into the third millennium will be
lost forever. Even an emergency effort
would only secure material after quite a
few years of construction by gathering
institutions. It is a catastrophe, and in
the future it will be called the dark ages.
Luckily there is more and more
understanding about the fact that digital
material must also be gathered. There is
in this paper considerations about IT-
material, which shows great possibilities
for both saving and making use of
reasonable amounts of the large
knowledge base, that is being built-up
these years in our post-industrial society
of knowledge.
In this paper many reasons why it can
be difficult to save the ‘real’ part of the
cultural heritage have been given. The
digital material would only be able to
exist for a few years before it
disappears from itself. Since cultural

                                                                 
Implementation of a Deposit System for
Electronic Publications.” NEDLIB Report
Series 4, The Hague 2000.
Other large-scale initiatives have been
taken, but many of these suffer from a
high degree of organisational stiffness.



69

workers won’t get an especially large
distance time-wise between creation of
the digital and the gathering period, the
moral debate about gathering principles
must be stepped up. Both a breadth and
depth must be guaranteed in the
material. In addition there must be
versatility, so material of the types we
couldn’t imagine, are also
‘coincidentally’ saved.
Never before have preservation people
had such a big responsibility. That time
is over, where one could avoid
gathering relevant papers, because one
could count on it that some would have
coincidentally to be saved in basements
and attics, which later could be
collected. In the future one must gather
here and now. One won’t always get
another chance. We are the ones who
decide which material the future isn’t
going to know about.

Jørgen Burchardt
jbur@post1.tele.dk
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The development of graphic design on
the Internet and how to record it for
posterity

Abstract

How will it be possible, a few years from
now, to write a comprehensive
description of the influence of the
Internet on graphic design, when most
of the contemporary design examples
only exist on servers, are constantly
changed, and earlier versions are hardly
ever saved? Based on my own research
project at the IT-University,
Copenhagen, I will describe some
benchmarks in the development of web-
design from the first appearance of the
World Wide Web in 1993 until present
day.
However the development is difficult to
record, as the subject area continually
changes, and yet no documentation has
taken place. Therefore it has been
necessary to find alternative methods to
obtain the needed data for my research
project. In addition the lack of proper
documentation is a hindrance to web-
based research in general.
Consequently, the necessity of a public
registration and archiving system and
some possibilities for the framework of
such a system is discussed.

Introduction

The Internet has given rise to
completely new ways of communicating
data. In the beginning, so called web-

design was based on text only, now all
kinds of graphic expression has entered
the scene. In recent years, the contours
of completely new design trends and
styles have appeared each with its own
ideals and expressions. To a wide
extent, these different graphic
expressions - as it might be expected -
are based on the historical development
within design, graphic communication
and art, but they also point towards a
new direction, because they are based
on the interactive, multimedia character
of the new electronic hypermedium.
Web-design is characterised by being
based on a combination of audio, visual
and cinematic communications in a
coherent graphic body of
communication. This body and its
manifold expressions are closely linked
to the very nature of hypermedia, and
therefore it makes sense to talk about a
completely new graphic genre.

Increasingly culture is being
represented in a digital media. Never
before in history has information been
focused into one medium, displaying
each and every aspect of contemporary
life in the industrialised parts of the
world. But because this picture does not
exist in tangible, physical form and
because all the bits and pieces of this
picture are stored in electronic form on
millions of computers and are constantly
changed, it seems impossible to record
them for later use.
When future generations want to study
this period in history, what will they be

Digital design history and the registration of web
development

Ida Engholm, IT University of Copenhagen, Denmark



able to study, when all our electronic
recordings are long gone and the
original harddisks are obsolete?

Therefore it seems both relevant and
important

•  to define some policies for archiving
them.

•  to look for some defining qualities in
contemporary web-design.

The importance of point 1, archiving,
seems obvious.

1. We cannot register everything:
As we cannot register everything, it will
be necessary to define some principle
for evaluation in order to be able to
make a selection. This in turn give rise
to plenty of other questions, some of
which I will deal with later.

Point 2 may seem less obvious. Why is
it important to look for some defining
qualities? There are several reasons for
this, but let me just name two:

2. Web-sites as a cultural expression:
Web sites are not isolated, stand-alone
items, but are developed and appear as
parts of a social and cultural context –
and may therefore be seen as a
reflection of contemporary life. As
researchers we may look for the overall
picture. Or we may focus our research
on a certain segment of the
development, i.e. on design and the
concept of style in a digital context - as I
am doing.

In my research project I will concentrate
on questions such as:

Studying the various new designs of
web-sites, is it possible to recognise
new trends, to group them in
accordance with certain interrelated
expressions of form or style?
Are there any guiding principles behind
the formation of new styles?
If yes, are they a product of new
technical gimmicks or programmes, of
an artistic urge for something different,
or of both?
How stable and durable are the
contemporary styles? What is the
change rate?
Where do we find the opinion leaders
and trendsetters? Who are they?

Web-sites as a new graphic style
expression

The Internet has undergone a turbulent
development in step with the
emergence of new technologies, which
among other things have created
constantly improving opportunities for
design. Within a few years, the first
’primitive’ web sites with ’wall-to-wall
text’ over graphic pages with 3D
background images have been replaced
by new advanced sites that are
constructed as a matrix of
interconnected media events (Cotton
1997: 56).
In the early 1990’s web-sites were
primarily designed by technicians on the
basis of purely technical and functional
considerations. Recent years have seen
an increased focus on design,
aesthetics and the language of symbols;
web-design has become an integrated
part of a cultural context and is
increasingly being based on a pluralistic
use of symbols, artistic experiments and
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aesthetics (Siegel 1997: 12-13).
Working with web-design means dealing
with an eclectic excess of
communicative, discursive and design-
based modes of expression.

The technical progressions - from pure
text information to a design-based
medium

This development has primarily been
propelled by new technology and
software, which have not only created a
global medium, but which have also
driven the development of web-design
to its current state with its complex mix
of typographies, colours, animations
and audio-visual features. It may be
illustrated through this ’chronofile’
(figure 1)1,

                                                       
1Information for the ’chronofile’ is based
on the following URLs:
Microsoft Windows History,
http://www.worldwindows.com/wintime.ht
ml
MacOs Software History:
http://it.is.rice.edu/~rickr/stud-
doc/mac/MacOS_History.html
Linux History:
http://www.memalpha.cx/Linux/kernel/mas
ter.html
History of the World Wide Web:
http://ei.cs.vt.edu/~wwwbtb/book/chap1/ne
t_hist.html.
The World Wide Web Consortium:
http://www.w3.org/pub/www/History.html
"Hobbes´ Internet Timeline":
http://www.zakon.org/robert/Internet/timeli
ne
ZDNet History:
http://www.zdnet.com/devhead/resources/
tag_Library/History/html.html

                                                                 
Thanks to my colleague Sven Bastrup for
his technical insights and assistance in
mapping the technological development.



Figure 1: Note that this ’chronofile’ is a selective
illustration with entries chosen to show some of the
principal ’events’ important for the development. It
is not meant to be exhaustive.
Year Computer systems Internet Browsers Multimedia formats

1969 ARPANET

1978 TCP/IP

1979 USENET

1981 MS-DOS 1.0 BITNET

CSNET

1984 MacOS 1.0

1985 MS-Windows 1.0

1986 NSFNET  DNS

1989 MacOS 6.5

1990 HTML 1.0

1991 MS-Windows HTML

databases

1992 Linux 96a

1993 WWW NCSA Mosaic 1.0

1994 HTML 2.0 Netscape 1.0

1995 MS-Windows 95

Linux 1.2.0

Netscape 1.1

+ Java Scripts

Mosaic 2.0
Internet Expl.

1.0 + 2.0

Real Audio 1.0

Macromedia

Shockwave

1996 Netscape 2.0 + 3.0

Mosaic 2.1

Internet Expl. 3.0
Opera 2.1

Macromedia Flash 1.0

Apple Quicktime

browser plugin 1.1

1997 HTML 4.0 Netscape 4.0

Mosaic 3.0

Internet Expl. 4.0

1998 Windows 98

= browser

Opera 3.5 MS-Media Player 3

Apple Quicktime 4.0

Real Audio 5.0

1999 Linux 2.2.0 XHTML Netscape 5.0

Internet Expl. 5.0

2000 MacOS 9.0

MS-Windows

2000

HTML 4.01

DHTML XHL

1.0

Netscape 6.0 Macrom. Flash 4.0

Shockwave 6.0

Apple Quicktime 5.0

2001 MacOSX Macrom. Flash 5.0
Real Audio 8.0
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from which it can be seen that the key
parameter for the graphic development
on the Internet was the new ’paradigm’
that was introduced in 1984 by Apple
and in 1985 by Microsoft Windows,
when easy-to-understand graphic
symbols and icons replaced the earlier
numerical codes and complicated
commands. Until then, the computer
had been strictly text-based. The
introduction of graphic operating
systems gave a deathblow to the
‘mystique’ of the expert-operated
mainframe computers dating from the
early post-WWII years (Engholm &
Michelsen 1999: 214). In 1991, physicist
Tim Berners-Lee launched the HTML
language and three years later the
WWW. At the same time Marc
Andresen introduced the first browser,
NCSA Mosaic; These breakthroughs
transformed the Internet from a text-
based to a graphic medium and made it
possible to show and send pictures,
sound, graphics and text and to control
the appearance of links (Cotton 1997:
36-37).
Since then the HTML-language has
determined what is graphically possible.
The browsers have been forced
constantly to conform to this system in
order to read the codes – tags - of
HTML-documents, which define the
structure of texts, the positioning of
graphics and pictures and, last but not
least, how the hypertext references
appear and function.
At the same time, users and web-
designers have continually asked for
new functions, which have then been
added to the HTML and subsequently
integrated in browsers (see figure 2).

Expressive categories - styles

Today the Internet absorbs and
expresses the contemporary trends in
almost exemplary form. We can now
watch how artists and experimental
designers everywhere try to test the
limits and break new ground when they
toy with the new tools in order to assist
their customers, public institutions and
commercial enterprises, who want to
brand and position themselves on the
Internet.
This gives us a unique opportunity to
register and paint a comprehensive
picture of our world for posterity. Just try
to imagine what it would mean for
present day researchers, historians and
scientists, if they could access all the
first book copies, not only from
Gutenberg himself, but also from the
many small printing shops that sprung
up all over Europe in his wake. Try to
imagine how it could broaden our
understanding if we could draw upon far
more printed material from the 15th
century up to our days, not only the
expensive books, but also less
prestigious material. We would not only
evaluate their quality and beauty, but
also study the contents as they are the
basis for our own development.



In the same way it must be of utmost
importance for our descendants to be
able to study the first web-sites from the
beginning of the Tim Berners-Lee and
Marc Andresen era up to now.
One may counter this, saying that the
Internet is just ten years old, so we have
plenty of time for registering and
archiving. It would have been true in
Gutenberg’s days. However today
several web-design generations have
already gone through our monitors
without any documentation, and most of
them are already gone forever. Each
time a webpage version is revised, the
older one is deleted. Already it is almost
impossible to find links to web-pages
earlier than ’95.2
When it comes to the documentation of
the earliest steps of webpage design, it
is almost too late. Nevertheless, I have
been able to get hold of both some early
prints and some newer versions, just
enough to get a picture. Furthermore, I
have had an opportunity to get first
hand background information from
some of those leading designers and
engineers, who played an active role
during the infancy of web-design. Based
on this material it is possible to give a
preliminary and general impression of
some of the benchmarks, the
‘paradigmatic’ changes that have
characterised these first years of web-
design. Naturally it can be considered
reductional in relation to the complexity
of the field, but nevertheless in this

                                                       
2 Examples of HTML-design predating
1995 to my knowledge only exist in the
first books/manuals on the construction of
web sites. So far, active searches for web
sites from before 1995 have almost not
yielded results.

context it can give an impression of
some tendencies in the digital media.
Let us look at a few examples.

What I call ’HTML-design’ (c. 1993-
1998) dominated during the first years
and represents the ’engineering
approach’ to web-design, where
structure and appearance seem to be
mainly determined by the technology
and its many limitations: slow modems,
monochrome screens and the browsers’
built-in style sheets.
Today it is extremely difficult to find
significant and typical examples from
this period. The best sources of
information are the limited number of
remaining textbooks from the old days
before ‘96 on "How to design web-
sites". This site is from 93 designed by
the president of The IT-University of
Copenhagen, Mads Tofte.
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’Hyper-functionalism’ (c. 1994-2001) While the
HTML-designers of the early days had to submit
themselves to technical considerations, especially
the technical drawbacks that limited their means of
creative expression, hyper-functionalism can be
regarded as the next step. Here is an example of a
design that reflects a newer attitude with focus on
user friendliness and functionality. Now the
designer is concerned that the site should provide
an easy and well-ordered access to the
information. It is still the function that determines
the structure and appearance of the web-site.
This type of hyper-functionalism, often described
as the ‘Jakob Nielsen School', still plays a
significant role and is widely represented on the
net.3 Several search engine sites as well as many

                                                       
3 Jacob Nielsen coined the term ”discount
engineering” (Nielsen, Jakob, 1993) and
has invented different usability techniques
for improvements of user interfaces, 125

commercial, primarily American sites from 1994
and onwards, are based on this concept. Many of
them have not found it necessary to revise this
concept until recently, as they have begun to focus

more on stylistic expression as a means of
differentiation and positioning.
Examples: http://www.fsk.dk, http://www.bn.com,
http://www.useit.com.

                                                                 
including heuristic evaluation (Nielsen,
Jakob & Molich, Rolf, 1990). See also
Jacob Nielsen, 2000 and
http://www.useit.com/papers/

http://www.useit.com/


’Trash’ (1997-99) can be considered as one of the first distinct avantgarde movements on the web, whose
stated purpose is to break away from the pure functionalistic web-design concept and introduce an artistic-
experimental approach. In contrast to functionalism, trash operates with aesthetic symbols, cultural codes
and graphic elements in an eclectic montage style, and consciously destroys the functionalistic
infrastructure, the invisible system of guidelines, upon which the elements are arranged.
Examples: http://www.digit1.com/, http://www.errolrichardson.com/buyme/index2.html,
http://www.mesoa.com/mmmesoa/index.html

http://www.errolrichardson.com/buyme/index2.html
http://www.mesoa.com/mmmesoa/index.html
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’The pixel phenomenon’ (1997-2001) is characterised by slightly pixelised, isometric graphics. The key
source of inspiration for the slightly pixelised style is the operative system BeOs, which many Mac-
enthusiasts once thought would replace MacOs.
On BeOs’ site http://members.xoom.it/32x32icons/pro_beo.htm, all the icons have been designed pixel
by pixel, isometrically in 45-degree angles. It cannot be defined as a style in its own right. It is a graphic
effect, which is then taken over and copied by several others, until other new effects appear. Each time
a new programme or plugin is introduced, the designers start toying with it to create new effects, which
then spread.
I have included this example to demonstrate what must be assessed when dealing with web-design:
One thing is just the hunting after new effects, another thing may be a noteworthy start of a new
approach to web-design.
Examples: http://www.netbabyworld.com, http://www.templar.com/, http://www.habbohotel.com/

http://www.templar.com/


’Geometric minimalism’ (c. 1999-2001) is characterised by a strong use of horizontal and vertical
lines, where the page is broken down into a mathematical structure of rectangles and squares like
technical drafts. Usually, asymmetrical layouts are composed upon the visual grid. Colours are not
used for decoration, but as backgrounds and, in some cases, as a structural element. Among the
pioneers of this style is the avant-garde site k10k, which launched the visible grid on their site in 1999;
the style later made its way into the experimental and creative sites of .com design agencies.
Examples: http://www.linkdup.com/, http://www.com-ebusiness.de/, http://www.k10k.com

http://www.com-ebusiness.de/
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The fact that there is no systematic
storage raises the questions of how to
document the previous and coming
development, and what this
documentation should include.

As you can see, these few definitions
are based on the material I have been
able to gather.
It focuses on the previous mentioned
question about the importance of
registering and storing. Without material
it is difficult to assess or define anything.

Registering and archiving

All sorts of printed material are
registered and archived by various
libraries. This work has been carried out
for many years, but so far there is no
systematic registration and archiving of
purely electronic material in spite of the
fact that this is steadily becoming a
dominant source of information.

My system for data gathering:

In the absence of a systematic public
registration and storing of web material,
I apply the following methods to gather
data for my research project: 4

•  Data collection from private
archives, e.g. links, screen dumps,
material stored on diskette and CD-
ROM.

                                                       
4 Among other things, this method is
based on conclusions in a paper by
Annette Havlit and Fawsia Devantier from
The IT-University of Copenhagen on the
applicability of qualitative and quantitative
methods and interviews for the gathering
of data.

•  Contacts with designers et. al. who
have played a role in the
development.

•  "Quick & Dirty”, a very quick
method to get responses from
people who may posses relevant
material worth further investigation.

•  E-mail questionnaires to obtain a
general overview of a target group
and select those persons whom
have specific knowledge and/or
material about certain topics.

•  Focus group interviews. A selected,
competent group discusses and
answers specific questions.

•  Individual interviews with opinion
leaders and trend-setters. These
interviews will also be carried out
with persons from countries outside
Europe and the USA to prevent the
documentation from having a purely
western angle.

•  Advertisements, searching for pre-
1996 web-sites

•  Focused mailings to mailing list
agencies, corporations,
associations, etc.

•  Contact to web archives, such as
The Internet Archive and The World
Wide Web Consortium, History of
the World Wide Web5.

General remarks on public registering
and storing of historical web data

Of course it is only a limited segment of
the web I have been able to register and
evaluate. My problems in this respect

                                                       
5 The World Wide Web
Consortium/History of the web:
http://www.w3history.org/. The Internet
Archive:
http://www.archive.org/using/index.html
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are not unique and are shared with
other Internet researchers.
The need of a public electronic media
library ought to be obvious.

But what should be stored? And who is
able to evaluate what is worth storing?
Ideally as much as possible should be
registered and stored in order to secure
the broadest possible picture of
contemporary life. Being too close to the
events, we ourselves are often unable
to assess what posterity will find
essential or unessential about our times.
Further it is obvious that a McDonald’s
site, the site of a piercing shop or
environmental information homepages
are just as significant for a
comprehensive presentation of our
times as the sites of Novo, The Royal
Library, or such exquisite, Danish sites
as Stedet3 or crafts.dk. Ignoring the first
will cause a lop-sided (option) account
of the web.

In practise, however, a balance must be
found between:

•  the amount of information,
•  its relevance, and
•  its actuality.

The amount: At present it may be
unrealistic to simply register and store
everything. If text, pictures, video and
sound were to be stored, it would
require an immense amount of MBs.
From a purely technical point of view it
could be possible to make a total
backup, but the question is, if it is worth
the investment. It would also be
technically possible to build a bridge

across the Atlantic, but would it be a
project worth pursuing?
An alternative is to automatically store
national web-sites, for instance to take a
snapshot once a month of all web-sites
with the domain. dk. At the moment
there are about 300.000 such .dk sites6,
which represent 3 per mill of the whole
Internet.
Of course such a storing of just national
sites will not provide an adequate
picture of the global development.
According to Danish law, a copy of all
printed publications, from price lists and
posters to books and magazines must
be delivered to the Royal Library. An
attempt has been made to expand the
scope of this law in order to include web
publications, but as web publications
are now produced everywhere, and
because the existence of this law is not
broadly recognised outside of
professional printing houses, it has
become impossible to track all
publications. We must accept this.

Relevance: Because it is not possible to
store and to update all sites on the net,
it will be necessary to make a selection.
But who should be in charge of this
selection and decide what is worth
keeping?
One possibility would be to establish an
evaluation committee with
representatives from the Royal Library
and the prospective users of this
archive.
This committee should supplement itself
with the expertise that exists in
specialised libraries and museums in
order to secure a competent evaluation

                                                       
6 http://www.dk-hostmaster.dk



of what is significant and therefore
necessary to register within the many
different, specialised fields. Several
questions are bound to arise. Is it e.g.
relevant to store all pornsites? Is it
necessary to archive the web site of
Danfoss each month, or to archive
Politiken OnLine with all its banners,
pictures and graphics?

Actuality: How often should the archive
be updated? Some categories are very
time sensitive, others less so. The
contents of e-newspapers and on-line-tv
are constantly changed and should be
stored several times a day. The
question is whether these sites should
be subject to the legal deposit or if it is
cheaper and requires fewer resources
that the archival process be automated.
Currently time-sensitive sites are
characterised by being mainly text-
based and therefore the possibility
exists to archive them without images
and banners, while more static sites
with higher content of images would
require a more complete archival.

No matter what solutions will be
reached, it points towards a significant
extension of the assignments of our
libraries. We have got to realise that the
new, electronic media have entered the
scene, and without a proper and
systematic registration and archiving of
these media it will be increasingly
difficult to find the necessary historical
data for research projects.
As for my own project, I will try to get
hold of what material may still be left in
order to draw a map of what may be the
most important cultural phenomenon of

our time, before its history disappears
into the virtual void.

Ida Engholm
ie@it-c.dk
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I will make this presentation very brief
and start with answering the question of
this session:

Can we learn anything from the history
of media archiving?
My answer would be; Yes, I think we
can!

”Media archiving” is here defined as the
audio-visual parallel to the traditional
national obligation to collect and
preserve the cultural heritage in order to
ensure that it will be available for future
generations for research and study. This
is from the point of view that the content
of the historical audio-visual media
represents the ”audio-visual memory” of
the past.

What we can learn from the history of
media archives, is that it is necessary:

•  to be aware of the historical and
cultural importance of new media at
the moment they appear as a result
of the technological development,

•  to be aware of the needs of the
users who want to get access to the
media as reference material in
research, education and in the
democratic process (i.e. the needs
of the research community, the
educational area and the general
public),

•  to be aware of the needs of the
archive that has to establish an
infrastructure to collect, store,
preserve and provide access to the

materials. The needs of the archive
comprise e.g. technological
competence and professional
archival skills to handle the new
media formats along with the
competence for handling the
existing and outdated media
formats, and finally

•  to focus on copyright and realise
that is necessary to negotiate
agreements with the right holders in
order to be able to provide access
to the collections. The legal
constraints on audiovisual media
are so heavy that the copyright law
itself will not be sufficient to ensure
access. The archive must therefore
negotiate agreements with both
producers and copyright holders. If
we are going to establish a kind of
committee to monitor the dynamic
part of the ”Danish” Internet (as a
possible outcome of this
conference) I will recommend that
we invite the right-holders to
participate. Our experience at the
State and University Library is that
a good dialogue from the start turns
out to be fruitful in the long run.

We can look at this very simplified
chronology of the history of audio-visual
media and media archiving in Denmark.

The history of media archives – lessons to learn?

Eva Fønss-Jørgensen
State and University Library Aarhus, Denmark



The chronology shows that the history
of audio-visual media started 100 years
ago with the invention of the film and
the invention of sound recording (only
”music” is shown as example). It also
appears that the nation-wide public
service radio channel (Denmark’s
Radio) started in the 1920s and Danish
television started in the 1950s. During
the 1980s and 1990s we experienced a
real media explosion as a consequence
of the technological development and
changes in the media policy. The media
explosion resulted in a lot of local and
some nation-wide commercial stations,
which to a high degree both affected the
production policy of the existing public
service stations and also the listening
and viewing habits and the cultural
consumption of the whole population.

It also appears from the chronology that
even though the media development
started 100 years ago – and grew
rapidly during the last half of the 20th

century, it was not until 1987 that the
State Media Archive was established.

And it was not until 1998 that we had a
revision of the Danish Legal Deposit Act
from 1927. The revision of the Legal
Deposit Act in 1998 that finally included
the audio-visual media in terms of
published videos, cassette tapes and
CDs (but still not broadcast material!).
As a very foresighted element, the new
Danish Legal Deposit Act in 1998 also
included legal deposit for web
publications, but so far only the so-
called ’static’ part of the Danish Internet.
This is a problem which will be
elaborated on more tomorrow by Birgit
Henriksen who will talk about ”Danish
Legal Deposit: Experience and need for
Adjustments”.

If we look at the State Media Archive it
was established as a part of The State
and University Library in Aarhus in 1987
with the obligation to collect and
preserve all programmes from
Denmark’s Radio and also - to some
extent - to cover the new local
broadcasting activities which in the
beginning of the 1980s were introduced

AV Media History - Denmark:

Year: 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Music:

AV Media Archiving - Denmark:

Legal deposit Act 1998:
National radio/tv archive, analogue->digital

AV + Internet (static -> dynamic?)

Danmarks Radio - national public service radio

DR-TV - national public service television

Video (VHS)

Television:

Video:

State Media Archive 1987: 

TV 2 - 2nd public servi

Net TV -> ??

Net TV -> ??

Net video -> ??

Local/commercial radio

Local/commercial TV Net TV -> ??

Radio:

Net Music -> ??

Netradio -> ??
Netradio -> ??

Future ->

Vinyl era (LP)"Shellac" era ("78 rpm") CD era
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as the first step towards the breaking of
the broadcast monopoly of Denmark’s
Radio. In 1988, TV 2 - the second public
service broadcast station in Denmark -
was established. It was not a part of the
assignment of the State Media Archive
to collect this station, but we made an
agreement with TV 2 which made it
possible to collect this station as well.

If we focus on radio and television
archiving it is interesting here to notice
that the State Media Archive was
established 20 years after the actual
need for such an archive was first
expressed by the primary users: The
Media Research Community and Mass
Communication Studies started in the
late 1960s, and were gradually
consolidated and expanded during the
1970s. In that period there was a
constant pressure from the researchers
that the Ministry of Culture should
provide possibility for them to get
access to the sources they were
actually studying.  But, as said, this was
not realised until 20 years later.

When finally the State Media Archive
was established in 1987 there were four
major problems:

1. The first problem had to do with
copyright: From the start there was
no access to the materials at all.
The radio and television archive
was established as a so-called
”dead archive” because of unsolved
copyright questions. You can
imagine the frustration of the
researchers: Now they finally got
their archive, but they could not use
it! This problem was later partly

solved with the new Copyright Act
in 1995, when the State Media
Archive was opened for research
access. But still, the access is only
limited to research purposes.
Teachers are still not allowed to use
the material in education, and this
causes some frustration. Also,
people who are used to consult
their public library if they want to
read ”yesterday’s newspaper”
cannot understand why they can’t
get access to ”yesterday’s
television news” or ”yesterday’s
radio news” in the library as well.

2. The second problem has to do with
lost/missing historical material:
The State Media Archive primarily
contains material produced from the
1980s and onwards – retrospective
and historical materials have only
been collected casually from private
donators or other sources. And
there is of course a demand for
access to earlier historical sources
among researchers. The archives
of Denmark’s Radio contain a
considerable part of the Danish
broadcast history, but they have
primarily been established with the
purpose of re-broadcasting.
Furthermore, the preservation
policy in Denmark’s Radio has
changed over the years. Not
everything has been kept, either for
technical reasons or because of
lacking resources. In fact, it is only
recently that the attention has been
drawn to the importance of
archiving the programmes – and
this has resulted in some ”black
holes” in the old broadcast



archives. (This is not only a Danish
problem. As mentioned earlier this
morning by Seamus Ross this is
also the case in other European
broadcast archives, e.g. the BBC.)

3. The third problem of the State
Media Archive has to do with
money: There is no financial
possibility for extending the
collections of the archive along with
the emergence of the new
commercial broadcast stations
which have appeared during the
1980s and 1990s as a
consequence of the revised media
policy.  Further, the format of the
tapes we receive is generally a non-
professional standard: To some
extent we still receive analogue
tapes for radio, and VHS or Super-
VHS for television.  This is a
problem for the quality and long
term preservation responsibility of
the archive.

4. The fourth – and last problem – has
to do with selection: Today we
collect all programmes from
Denmark’s Radio including the two
nationwide TV-channels DR1 and
DR2, plus - on the radioside - all 4
nationwide channels and the 9
regional stations. Also, every
programme sent by TV2 – Danish
as well as foreign productions – is
acquired by the State Media
Archive. The local broadcast
programmes are collected on a
selective basis: once a year we ask
the local stations to send a week’s
production to the archive.  Also TV3
is collected selectively: since 1998

we have off-air recorded all Danish
produced programmes sent by the
station.  But we still miss important
stations such as DK4 and
TVDenmark

So far, there have been no strictly
formulated selection criteria for radio
and television archiving in the State
Media Archive. Except for the public
service stations DR and TV 2 (where we
have a total coverage) we have only
formulated selection criteria for local
broadcasting: We collect one ”normal”
week per year, normally in the autumn.
This is a very ”mechanical method”
which is quite easy to handle. By using
this method we expect to get a
representative documentation of the
local media development in Denmark
over the years  (the method can be
compared to the ”snapshot method”
when talking about archiving the web).
As a supplement we sometimes ask the
local stations to send us programmes in
relation to specific events, e.g. local
elections which take place every four
years.

This selection method was discussed
with the researchers when we started
the archive in 1987. They would have
preferred a total coverage of the local
media, but this was not possible. On the
other side, our experience with the use
of the local media collected this way as
”snapshots” is that the demand from the
researchers so far has been very
limited.

As for the other nationwide stations
which have been established since
1987 there have been no resources to
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acquire them in the State Media
Archive. The only exception, as
mentioned, is the commercial TV3
where we in 1998 started to record all
Danish produced programmes from the
air. This was a decision we made
without consulting the researchers.

We have presently some very
interesting discussions with the archives
of Denmark’s Radio and TV 2 about
selection criteria for historical
programmes to be digitised: In the new
Danish political Media Agreement 80
million DKK has been reserved to
preserve/digitise old programmes. We
estimate that we can digitise 10-12% of
the total collections, and the question is
now: What should be digitised?  The
overall criterion defined by the
politicians is that the selection should
meet the needs of the researchers and
reflect the need for preserving the
cultural heritage. But – as far as
possible – the selection should also
consider the needs of the stations to re-
use the selected historical material in
the broadcast production process! To
discuss the selection and plan the
project we have settled a working group
which also includes a representative
from the research community. And it
turns out that the selection task is not an
easy one: There are considerable
differences in the needs of the
researchers and the broadcast
producers (this is maybe no surprise).
But it also turns out that it is also difficult
to meet the needs of the researchers,
because we have to select from a
corpus which is not complete, and the
technical and/or archival conditions of
the archived material make it very

expensive to handle in the digitisation
process.

So what we can learn further from the
history of media archives is that:

•  the exact purpose of the archive
has to be defined from the start,
and

•  if you cannot collect and preserve it
all, you need a selection strategy
from the start to be implemented
already in the acquisition phase. If
you collect a lot of material and you
later want to discard some of it, it
will be a very difficult and expensive
process, and finally

•  even though there are unsolved
copyright questions and access
conditions therefore are not clear
from the start, this should not
prevent you from establishing the
archive. What is important is to get
hold of the materials before they
disappear, but you should only
collect the materials you need
according to the purpose of your
archive!

Eva Fønss Jørgensen
efj@statsbiblioteket.dk
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Introduction

When we think about novels, literature,
essays and information in general one
thing often springs to mind: Libraries.
More than anything else libraries have
always been closely associated with
places where we can find all sorts of
information about almost anything. If
you have to write an essay in school,
you visit the library. If you need some
specific information in your professional
life, you visit the library. If a book is sold
out in the bookstore, you try to find it in
the library. And chances are that you
will find what you are looking for. A
library might have the book on its
shelves: if not, the library can probably
retrieve the book from some other
library. By the end of the day, libraries
always seem to have – or seem to be
able to facilitate access to – a copy of
everything published.

But even though libraries still meet most
demands concerning access to
information, libraries are no longer the
main place to gather useful information.
In recent years the Internet has
substituted libraries in the role as the

                                                       
1 The author is a partner at vonhaller
lawfirm (www.vonhaller.dk) in
Copenhagen specialising in legal aspects
of commercial use of the Internet and
other digital media for communication. He
can be contacted at mhg@vonhaller.dk.
Assistant attorney Kasper Heine
contributed to the paper.

most probable place to find useful and
needed information.

As a result of the popular breakthrough
of the Internet incredible amounts of
information are available on the Internet.
It is now possible to cover almost any
topic for a thesis from information that
you can find solely on the Internet. In
addition the Internet is a very
convenient media. No matter if I am at
home, at the office, on the move or
anywhere else the information is always
at my fingertips. I do not have to
consider if the Internet is open for
access when I want to visit it. Opening
hours on the Internet are normally 24
hours 7 days a week! However- and this
is the challenge for modern libraries that
this presentation will seek to address -
the relevant information that I am
looking for on the Internet very seldom
can be found on or accessed at web-
sites established or hosted by the
libraries.

The digital age

These opening remarks hopefully
illustrate that we are in the middle of a
digital revolution. The digital age is
forcing itself upon us without any
remorse and everywhere digital
information is replacing analogue
information in the shape of books,
music, movies, art etc.

In times where everybody is talking
about information age, digital content

Legal aspects of on-line access and digital archives

Martin von Haller Grønbæk1

VON HALLER law firm, Denmark



and the networked society, focus in the
public debate is very likely to land on
the roles of libraries. How do libraries
that mostly deal with information in
analogue form cope with the digital
revolution? Or more appropriately: Will
libraries evolve with the digital
revolution? What are the possibilities for
libraries to fulfil their main purpose: To
encourage and promote knowledge,
education and cultural activity by
making books, periodicals, talking books
and other suitable material available to
the public including through Internet and
similar digital networks?

In news coverage and in speeches at
this conference we have heard that
libraries are more than willing to accept
the challenge of the digital revolution
and that libraries are welcoming that
analogue information is gradually being
transformed into digital information. But
at the same time libraries draw attention
to the fact that existing legislation
prevents them from fulfilling their
educational and public missions.
Existing legislation prevents this
development – it is posited - by erecting
barriers toward digitalisation of content
and by preventing distribution of
digitised content.

This showstopper legislation has a
name: The copyright laws of our world.

Due to the copyright legislation the free
public access to bookshelves in physical
libraries in the analogue world does not
correspond with an equally free access
to digital bookshelves in virtual libraries
found on the Internet.

In this presentation I will present a
general picture of the legal framework
that deals with access to digital archives
of libraries. Perhaps not surprisingly, my
conclusion is that under the current
copyright regime libraries can not
provide the public with free - or paid for
that matter - on-line access to digitised
content on virtual bookshelves.

Access to information in physical form
in the analogue world

In the analogue world information is
inseparably tied together with physical
copies of books, CD’s, magazines etc.
Libraries do not have any serious
problems coping with copyright in this
world. This is due to the fact that the
libraries – and others – after having
purchased a copy of a book acquire the
right to further distribute all works that
have “been sold or otherwise
transferred to others with the consent of
the author”. When a work has been
published, the author can no longer
prevent others from further distribution
of the copy including e.g. the libraries
lending out the work. The author’s
exclusive distribution right is in other
words exhausted, when the work has
been published with the author’s
permission. Therefore libraries do not
need the author’s consent to lend out
books or other kinds of copyright
protected work that are published in
physical copies.

But other rules apply to works in a
digital form and to works that are made
available through digital networks. Both
the Danish Copyright Act and the newly
adopted EU directive on copyright and
related rights in the Information Society
– the so-called infosoc directive which
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was adopted in April 2001 – uphold
these differences.

Access to information in digital form in
the digital world

What are the primary legal differences
between distribution of copyright
protected content in analogue form and
distribution of the same material but in
digital form?

1) The author has an exclusive right to
reproduce his works. This
exclusivity also applies to copies in
analogue form. Digital distribution
however implies one very important
difference. If you want to make
works available in a digital
environment you will first have to
make an additional copy in order to
transfer the copy from the data
media where you hold the initial
copy to the server, at which point it
will be accessible for others.
Analogue distribution does not in a
similar fashion involve an additional
copy. In the analogue world you will
just lend out the actual copy that
the library bought. As just
mentioned this can take place due
to the legal fact that the author’s
exclusive right of distribution with
respect to the specific copy is
exhausted upon being published.

2) Article 19, 1 in the Danish Copyright
Act states that the author’s
distribution right is only exhausted
when a physical copy of a work has
been sold or published with the
author’s acceptance. The reference
to a physical copy would imply -
although this had not been firmly
acknowledged as a legal principle –

that the distribution right is probably
not consumed or exhausted, if the
specific copy has been published in
a digital format.

This legal principle is furthermore
established in article 3 in the
infosoc directive. According to
article 3 authors have an exclusive
right to any kind of communication
to the public by means of on-
demand transmissions through
digital networks. In article 3, 2 of the
infosoc directive it is explicitly
stated that author’s rights of
communication to the public are not
exhausted when the communication
is made by means of on-demand
transmissions.

3) Communication to the public
through digital networks involves
other kinds of exploitation of
copyright protected works than
mere distribution of copies to the
public. As mentioned, transferring a
digital copy onto the webserver is
required. Additionally, the act of
making works available to the
public via the Internet constitutes a
so-called public performance. And
from a legal point of view the
author’s exclusive right of public
performance is never exhausted!

What these legal quibbles add up to is
that the core business of the libraries –
lending out books and in general giving
the public access to information – does
not impose prohibitive legal problems to
the libraries of the analogue world.
Unfortunately, the situation is much
more problematic, if the libraries want to
conduct their core business in the virtual
world. A full-blown cyberlibrary is simply



not feasible at this point; copyright law
prevents it to operate.

Due to the necessity of making a
number of digital copies and due to this
legal qualification of transmissions of
copyright protected digital content
through digital networks, any kind of use
of copyright protected works in a digital
environment requires the permission
from the author. If the libraries want to
make books of any kind, music, art etc.
available to the public through digital
networks both the writer’s, the
composer’s, the publisher’s, the
photographer’s and the producer’s
permission is required.

The need for obtaining individual
licenses from all rights holders is not
only necessary with respect to on-
demand public access to the works
regardless of whether these works are
accessed from home or from computers
physically situated at the premises of
the libraries. Licenses must also be
obtained in order for the libraries
internal exchange –
interlending/borrowing - of works since
these exchanges also involve making
digital copies and perhaps also
constitute a public performance.

No matter how we look at things and no
matter if libraries like it or not, the legal
conclusion is pure and simple: Under
the existing legal regime on-line access
to digital databases with numerous
works can only be established with the
consent of the rightholders. Without any
doubt this also applies to non-profit
organisations as libraries and similar

institutions. Profit motives or not,
consent is required.

There is no sign that this legal regime
will change materially in the near or far
future. Even though there is a positive
political focus on the important role of
the libraries in the digital society the
newly adopted infosoc directive has
frozen the general picture to the
advantage of rightholders.

Recital 34 of the infosoc directive gives
EU member states an option to exercise
when they implement the directive into
their national legislation to make
exceptions from the author’s exclusive
rights to reproduction for the benefit of
“public institutions such as libraries and
archives”. This possibility to introduce
exceptions is however only available
with respect to reproduction rights; i.e.
the right to make copies of copyright
protected works.

Importantly, the permission to make
exceptions with regards to authors’
exclusive rights does not encompass
authors’ exclusive rights to make public
performances of his works. This is
clarified in recital 40 that states that
possible exceptions in favour of non-
profit-making libraries and equivalent
institutions “should be limited to certain
special cases covered by the
reproduction right and should not cover
uses made in the context of on-line
delivery of protected works or other
subject matter”.

It is therefore possible to preserve a
national archive and the national
cultural heritage with copies of all
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published works in Denmark – which by
the way is mandatory due to the Danish
legal deposit law [pligtafleveringsloven]
– including works in a digital form. It is
not possible however to give the public
an on-line access to all this works
without all rightholders’ permission. At
the present moment the Danish Royal
Library is excluded from making the
immense database of protected works
available to the public.

Agreements with the rightholders

The conclusion that agreements with all
rightholders are necessary in order for
the libraries to establish and provide on-
line access to protected works is in itself
a major hindrance to libraries’ plans for
the future. It might in fact force the
libraries to reconsider their role in the
information society and ultimately resign
to take a much less ambitious role. On
the other hand there is no reason to
give up without any effort. It might be
possible to conclude reasonable and
fair agreements with relevant
rightholders so that virtual libraries can
in fact be build and made to work!

In Denmark there have been several
successful meetings between
rightholders organisations and
representatives from libraries where
some problems have been located and
solved to the parties’ mutual
satisfaction. There is probably reason
for modest optimism as most
rightholders and the organisations that
represent these rightholders lately seem
to have acquired an understanding for
the situation and the obstacles that
libraries are facing with respect to

copyright. Rightholders if sufficiently
educated and calmed could also see
great potential in digital libraries. On the
other hand libraries must also
understand that rightholders are worried
sick about the emergence of free and
unlimited access to the public to make
digital copies of all works through virtual
libraries without respect of copyright.

These worries might be diminished, if
the parties can agree on using
applications for on-line browsing and
reading that prevents uncontrolled
copying. New technology is rapidly
changing what can be done in this area.
An interesting example is Vyoufirst,
which is a product developed by an
American software company2. With the
use of Vyoufirst, content appearing in a
Web browser can be viewed but cannot
be copied, saved, captured, printed or
otherwise redistributed without
permission. If such an application
delivers on its promises, the positions
from which a copyright holder
organisation is negotiating an
agreement with libraries will be
materially changed from fear to
opportunity.

However, if libraries and rightholders
organisations could reach a common
ground, there is another major obstacle
for transgressing theory to practise:
Many rightholders are not organised.
There is an apparent lack of collective
rights-management to handle digital
rights issues. Indeed, many holders of
rights over potential digital content are
not organised at all as it has been

                                                       
2 Vyou.Inc at www.vyou.com



experienced in the music industry, cable
tv and photocopying.

Unfortunately one of the areas with
virtually no collective rights-
management is among writers. What
makes things even worse is that writers’
organisations are relatively small and
have almost no resources; at least not
enough resources to establish collective
rights-management that can efficiently
deal with clearing to use of digital
copies.

Conclusions

Copyright issues pose a tough
challenge to libraries. The current
copyright regime does not permit
libraries to function in the digital world
the way that they function in the
analogue world.  There are no
loopholes or clever tricks. The fact of life
is that copyright protected materials
cannot be made available to the general
public through an Internet based
service. Only agreements with
rightholders can remedy this problem.
The problems that libraries are facing
might then not be due to copyright as
such but rather due to the fact that in
practical life it is often difficult if not
impossible to obtain these permissions
from rights holders.

How do libraries solve this dilemma and
how to get momentum in the process?
The way forward involves a four tiered
approach that must be taken in parallel
efforts.

First, libraries must explore new
techniques that will ameliorate the fears

of rightholders. Rightholders are
profitmaximisers like everybody else,
but this does not mean that they are
overly greedy or not open for reasoning.
There is an appreciation of the general
good that libraries do but a fear that
giving the public free access to digitised
content will undermined control and cut
off income streams. If libraries can
demonstrate to rightholders new
technologies that prevent widespread
unpaid copying and distribution but only
allow users of the virtual library to read
the publicised material on the computer
screen or in other controlled formats or
media then it appears that the road to
an agreement would appear open.

Second, libraries should pioneer new
business models for distribution of
copyright protected content through
their channels. Many artists – authors,
performers, composers, programmers
etc. – want to use the Internet to
distribute their works. These artists
might already be members of an
organisation, or they might not, or they
might simply be creators of works of art
that cannot be categorised in the boxes
that traditional artists use when they
choose what organisation they belong
to.

These modern artists might be willing to
enter into agreements with libraries that
enable visitors to read, look at, hear and
in other ways enjoy their works on-line
through a virtual library. New digital
management rights systems might allow
the public to use the downloaded copy
only once per visit to the library. If a
user wants more privileges – for
instance the right to copy the material
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and forward it to friends – this can be
done by contacting the artists directly or
the agency that handles his or her
business. Libraries could thus serve as
a new channel for promoting content
and libraries might be able to serve in
this set-up without conflicts with their
non-profit status. Possibilities and
opportunities are abundant. By today it
is a cliché but nevertheless the truth:
Only the imagination sets the limits.

Obviously, such new solutions are not
practical when it comes to solving the
problem of access to existing analogue
or digital material. These solutions will
only work with respect to new content.
At the same time, it is naive to believe
that such innovative solutions will serve
as a panacea for all the problems that
the existing copyright regime pose for
libraries. But libraries should engage in
pilot projects and should do this now.
Through pilots libraries will gain
valuable experiences. But most
importantly, pilots might turn into
success stories and these are needed
to create a sense of urgency that
rightholders that will bring to the
negotiation table.

By the end of the day, there is only one
broad reaching solution: Libraries must
secure agreements with rightholders
and their organisations. Experience with
safeguarding new technologies and
success stories about alternative
solutions will however all serve as
promoters of new agreements.

An explosion, a revolution or a shock
often brings progress and development
forward to the system. The Internet in

itself has made it imperative for libraries
to define their role in the digital
information society. Libraries must
change or adapt otherwise their
importance will diminish gradually over
the years.

Martin von Haller Grønbæk
mhg@vonhaller.dk
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In 1661 the Royal Library (Kungl.
biblioteket, abbreviated KB) was
assigned the task of collecting all
Swedish printed publications. Since
then KB has collected, preserved and
given access to an important part of our
cultural and historical heritage. The
legal deposit law in Sweden does not
address the question of web
documents. In 1996 KB inaugurated a
project, entitled Kulturarw³ (The
Swedish Archiw³e) to test methods of
collecting, preserving and providing
access to Swedish electronic
documents, which are accessible on line
in such a way that they can be regarded
as published.

Collecting the web

How and What

When selecting what to collect we try to
mimic the rules used when collecting
legal deposit material: everything that is
Swedish and aimed for the general
public. Apart from that, we try to collect
everything, and there is no selection
based on content, format etc. This
approach was made for several
reasons. One doesn't know what
information future generations will
consider important. It also requires
humans to make the selection i.e. it
demands manpower. Computer storage
is also getting cheaper. In fact it is
probably cheaper to collect everything
than to take only a selection.

The problem is to define what is
Sweden on the Internet. There is no
clear definition. In this project we define
Sweden as 1) everything that has a
server address ending on .se, 2) generic
top-level domains (com, org and net)
registered with a Swedish address or
telephone number, 3) Swedish domains
under .nu (Niue, nu means now in
Swedish). There is no selection on
document type; i.e. all pictures, sound
and other file types are collected.
It should be noted that it is very difficult,
if not impossible, to be complete. There
will always be web-servers that are not
found, Swedish material residing on
servers registered under the "wrong"
country code etc.

Strategy

The collection strategy is to take
snapshots a couple of times a year. The
collecting robot starts with an empty
collection and harvests every page once
and then stops. In this way a complete
copy of the Swedish web is stored each
time. The collection time is a couple of
months. The limiting factor is the big
web-sites, which take a long time to
harvest completely.
To collect only a few times per year is of
course inadequate for e.g. web
newspapers. For such material we will
in the future try to get every issue. In
general we need to distinguish between
different material: the daily papers will
be harvested every day, the weekly
every week and so on.

Kulturarw3

Allan Arvidson
The Royal Library, Sweden



Sweden on the web

Since the start of the project seven
downloads of the Swedish web have
been done, the first in the summer of
1997, the most recent one during the
autumn of 2000. In the latest complete
download, 30 million files were collected
corresponding to about 15 million
pages. The data amounts to about 1000
GB. More than 100 different MIME-
types have been found. However, the
four most common, text/html, text/plain,
image/jpeg and image/gif, comprise
about 97% of all documents. About
87000 web servers were found, of these
about 40% were not under the Swedish
top domain, “.se”.

Accessing the material

For the access to the archive we have
put priorities on the usual ways to
access the web, surfing and free-text
search. Less priority has been put on
traditional library methods; cataloguing,
Z39.50 etc. There are several reasons
for this. We believe the users of the
archive will be familiar with normal web-
related tools and methods. These tools
are already available now while many
standard library methods are not yet
ready for web material.
A tool is already available which makes
it possible to surf the archive. No special
user software is needed for this, any
web browser will do.
Free-text search is the next access
method to be added. Please see the
presentation by Sverre Bang (ibid).  

Preservation of digital information

Here we will discuss some of the more
technical aspects of the archive. When
organising the material one has to take
into account the way it is supposed to
be accessed. Also the number and
sizes of the files plays an important role.
At present we have collected about 110
million files, comprising almost 3000
GB. Soon the number of files will be
several hundred millions occupying tens
of thousand of GB. In the latest sweep
almost 100,000 web servers were
accessed. These are important
parameters when building the archive.
There are also other properties that the
archive must fulfil. Among the most
important are:

•  The original document must never
be changed

•  Several pieces of metadata must be
stored about each object, e.g. URL
and time stamp.

•  The files must be organised in such
a way that access is easy.

We have chosen to store all information
about an object in one single file. This
file is defined as a multi-part MIME file
(see rfc: s 2045-2049 for a description
of the MIME standard). The file is
divided into three separate parts. The
first part contains the metadata
associated with the collection process:
when it was collected, by what version
of the software etc. The second part
contains the metadata delivered by the
web server: document type etc. The
third part contains the actual content of
the document.
In this way everything know about a
certain document is contained in one
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single file. Nothing outside this file is
needed to build the archive. We could
loose all databases associated with the
archive, from the original files we would
be able to rebuild everything.
Files belonging together are stored near
each other. In practice this means that
all files belonging to a certain web
server will be grouped together. This
has the advantage that if a document
demanded by the user is on magnetic
tape (see below); the whole site will be
retrieved. Also, considering the number
of files that have to be handled it makes
good sense to try to group them
together.
For the physical storage we have
chosen a tape archive controlled by
special software, Hierarchic Storage
Management (HSM). The HSM software
makes files that reside on tape look as if
they in fact are on disk. When the file
being accessed is on tape, it is
automatically retrieved from tape and
stored on disk.

Legal

At present there is no public access to
the archive because a legal framework
is missing. The ministry of education
has published a report dealing with legal
deposit of electronically published
material. In the report it is proposed that
the Royal Library, together with the
Archive for Sound and Moving Pictures,
is given the task of collecting material
published on the Internet and that it
should be done with the methods now
used by the kulturarw3 project.
The report proposes that access to the
archive should be given to "researchers
affiliated with recognised institutions".

The Royal Library, however, thinks that
the rules governing the access to the
web archive should be the same as for
other legal deposit material, i.e. also
accessible to the public. Which is the
intention of the legal deposit law; to
secure every citizen's right to the free
access of information.
As yet there have not been any
decisions made on the proposals.

Allan Arvidson
allan.arvidson@kb.se
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Abstract

The National Library of Australia
maintains PANDORA, an archive of
selected, significant Australian web sites
and web-based on-line publications.
The purpose of PANDORA is to ensure
that Australians of the future will be able
to access a significant component of
today’s Australian web based
information resources.

This paper describes:

•  the overall framework for digital
collection management at the
Library which forms the context for
PANDORA;

•  the reasons why the Library has
undertaken a selective approach to
archiving the Web;

•  the process of gathering, checking
and presenting the archived copies
of the web sites, and how this is
supported by software developed
recently by the Library;

•  the use of persistent identifiers for
the items in PANDORA;

•  the approach which the Library has
taken to access control;

•  the Library’s plans to preserve
access to the content of the
archive; and

•  possible opportunities for global
co-operation, such as the sharing
of information on the best ways to
migrate obsolete files, and better

information exchange between
archives, libraries and researchers
working in digital preservation.

Introduction

During the past eight years the World
Wide Web has developed into an
essential global mechanism for
information access and delivery.
A large proportion of information
providers in the academic, government,
commercial and community sectors use
the Web to deliver current information
about their services and activities.
Hardly any of these information
providers are concerned about the use
of this information as a form of cultural
heritage, as documentation to support
future research.

Libraries, museums and archives have
such a concern.
Unlike most information providers, they
have a genuine concern for the users of
the future, a "moral imperative" to
transmit the knowledge of the past not
only to the present, but also to the
future1.

                                                       
1 Battin, Patricia. Beyond crumbling books:
preservation strategies for the nineties.
Libraries: the heart of the matter:
proceedings of the Australian Library and
Information Association 2nd Biennial
Conference (1992): 15-18.

Archiving the web: The PANDORA archive at the
National Library of Australia

Warwick Cathro, Colin Webb and Julie Whiting
National Library of Australia, Australia



Libraries and other memory institutions
have always faced significant
challenges in discharging this
stewardship role, given the costs
involved in storing and conserving their
collections.
In the era of digital information, these
challenges have now increased
manifold.
At the National Library of Australia, we
accepted in the early years of the Web
that on-line publications are important
social, intellectual and cultural
resources and that our responsibilities in
relation to this material were no less
than for the material which we
traditionally collected2.

Computer technology is changing so
rapidly that the interfaces, technical
standards and file structures which will
be used by computers even 20 years
into the future are likely to be quite
different from those used today.
For national libraries and other research
libraries, which have a tradition of
building collections to meet the needs of
scholars many decades or even
centuries into the future, this presents a
formidable challenge.
The ability to access and read digital
information in the future will depend on
strategies such as migration (in which
the data is migrated, if technically
feasible, to new operating systems and
data structures) or emulation (in which
modern computers emulate the

                                                       
2 Fullerton, Jan. The information
environment in the 21st century: societal
issues. Paper presented to the Australian
Library and Information Association
Biennial Conference, Canberra, 2000.

operating systems and data structures
of previous eras).

A number of eminent commentators
have expressed serious doubts about
the likely success of digital preservation.
For example, Peter Graham
commented3:

The investment necessary to migrate
files of data will involve skilled labour,
complex record-keeping, physical piece
management, checking for successful
outcomes, space and equipment.
A comparable library [project for] data
migration cost and complexity at
approximately this order of magnitude
would be the orderly photocopying of
books in the collection every five years.

Many international research efforts are
actively seeking practical solutions to
the digital preservation dilemma.
There is a great imperative to find a
solution, or a combination of solutions.
As Lynne Brindley (the British Librarian)
said in a recent keynote speech4:

We simply do not have the luxury that
our predecessors in their curation of
printed materials enjoyed, of being able
to rely on ‘benign neglect’ as a plank of
our digital preservation strategy.

                                                       
3 Graham, Peter S. Intellectual
preservation and electronic intellectual
property.
http://www.ifla.org/documents/infopol/copy
right/graham.txt
4 Brindley, Lynne. Preservation 2000:
keynote speech.
http://www.bl.uk/concord/otherpubs_speec
hes04.html
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Action has to be taken at the outset to
ensure viable and sustainable access to
digital content.

The PANDORA Archive

The first step in ensuring “viable and
sustainable access” is to make sure that
the resource survives, by getting it into a
safe place where it can be stored,
accessed and managed.
In 1996, the National Library of Australia
began to work on this first step, by
starting to build an archive of selected,
significant Australian web sites and
web-based on-line publications - the
PANDORA archive5.
This paper describes the experience of
the Library in developing and
maintaining PANDORA.

The name PANDORA derives from its
goal of “Preserving and Accessing
Networked Documentary Resources of
Australia”.
PANDORA is a highly selective archive:
in June 2001, it contained just 1250 web
sites.
Nevertheless, it already constitutes a
strongly representative sample of
Australian web publishing by academic,
government, commercial and
community organisations.
Several of the web sites captured in the
archive - including the official web site
for the Sydney Olympic Games - have
already disappeared from the live
Internet.

                                                       
5 National Library of Australia. PANDORA:
preserving and accessing documentary
resources of Australia.
http://pandora.nla.gov.au/

Moreover, about one-third of the 1250
web sites have been captured on
multiple occasions, allowing the archive
to build up a sequence of snapshots
that demonstrate how these sites have
changed over time.

In June 2001, the PANDORA archive:

•  contained about 5 million files and
about 670,000 directories;

•  comprised about 134 Gb of
storage; and

•  was growing at about 500 new
titles and about 400 re-gathers per
year.

PANDORA is now a routine part of the
selection, acquisition and collection
management processes of the Library.
Organisationally, it is managed by the
Electronic Unit which forms part of the
Collections Management Division of the
Library, alongside organisational units
such as Monograph Acquisition and
Cataloguing, and Serials Processing.
PANDORA is characterised by the
following features:

•  it is based on well defined
selection guidelines which fit within
the Library’s overall Collection
Development Policy;

•  web sites are gathered and
managed using software called
PANDAS (PANdora Digital
Archiving System) which is
described below;

•  the gathering is undertaken by
partner institutions (the State
Library of Victoria, the State
Library of South Australia and



ScreenSound Australia) in addition
to the Library itself;

•  permission of the publisher is
sought and received prior to any
site being included in the archive;

•  every web site is catalogued, and
the catalogue entries are included
in the Library’s Catalogue, the
National Bibliographic Database
and PANDORA web site, providing
multiple paths for resource
discovery which integrate with the
discovery of other information
resources; and

•  the archived version of every web
site is subjected to quality checking
to ensure that all files have been
correctly captured.

The context for PANDORA

 PANDORA does not sit in isolation, but
forms part of an overall framework for
digital collection management at the
Library.
 This framework embraces all of the key
library processes of selection,
acquisition, storage, resource discovery,
delivery, access control and
preservation.
 
 The Library’s digital collection
management framework covers both
digitised and born-digital information
resources.
 This framework is set out in the Digital
Services Project Information Paper6

which the Library published in
December 1998.
 
                                                       
6 National Library of Australia. Digital
Services Project Information Paper.
http://www.nla.gov.au/dsp/infopaper.html

 In addition to its work in capturing
Australian web sites for the PANDORA
archive, the Library has an active
digitisation program which is aimed at
improving national and global access to
its unique collections of pictorial,
manuscript, rare map and music
collections.
 The digitisation program and the
PANDORA gathering process constitute
the Library’s principal mechanisms for
the acquisition of digital information
resources.
 
 In addition to these activities, the Library
is examining the feasibility of capturing
the entire Australian web domain, in a
similar project to those undertaken in
recent years for the Swedish, Icelandic
and Finnish domains, and by the
Internet Archive.
 The Library engaged a consultant in
May 2001 to undertake this feasibility
study.
 
 The digital objects acquired through
digitisation and the PANDORA
gathering process will be stored using
infrastructure which the Library is
currently implementing through its
Digital Object Storage System Project7.
The Library entered into a contract in
June 2001 for the supply of two
terabytes of disk storage (upgradeable
to 20 terabytes) and for associated tape
backup and storage management
facilities.
 

                                                       
7 National Library of Australia. Digital
Object Storage System Request for
Quotation.
http://www.nla.gov.au/dsp/doss/
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 Data about all of these digital objects
will be stored and managed in a Digital
Object Management System8.
 This system will support the activities of
the collection managers, and will
contain the data necessary to support
migration and other activities aimed at
providing long term access to the
objects.
 The Library has developed
specifications for its Digital Object
Management System, and is currently
seeking the development or acquisition
of software to meet these specifications.
 
 The Library recognises that it will need
to take action to preserve long term
access to these digital collections and is
planning steps, such as the migration of
obsolete file types, to support this
objective.
 
 The Library supports access to these
digital collections through mainstream
pathways such as its catalogue and the
National Bibliographic Database.
 This policy is based on the Library’s firm
view that access to all information
resources (digital and traditional) should
be integrated through the use of such
pathways.
 The Library has supplemented these
pathways by developing specialised
resource discovery services such as the
one which it developed for its “Picture
Australia” service.
 These services are based on the Blue
Angel Technologies “MetaStar
Enterprise” software which the Library
                                                       
8 National Library of Australia. Digital
Object Management System Request for
Quotation.
http://www.nla.gov.au/dsp/doms/

acquired in 1999 following a
procurement process9.

PANDORA: Selection Issues

 The Library and its partners do not
attempt to capture everything published
on-line that relates to Australia.
 A similar situation exists with traditional
collections such as print publications,
because much of what is published on
the Web is the equivalent of “printed
ephemera”.
 The Library’s policy of selective
acquisition is influenced by resource
issues and by the Library's goal that
what it collects and preserves must be
accessible.
 Achieving this goal with digital materials
is resource intensive, given that the
Library aims to:
 

•  apply quality control to the
collecting process;

•  negotiate explicit access rights with
rights owners;

•  develop a co-operative relationship
with creators and publishers;

•  maintain knowledge of new web
design features and file formats
which the archive will need to
manage in the future;

•  record the metadata needed for
future preservation decisions; and

                                                       
9 National Library of Australia. Metadata
Repository and Search Service Request
for Quotation.
http://www.nla.gov.au/dsp/rfq/index.html



•  strive to maintain access to the
diverse and complex files in the
archive.

 
 The Library has developed a set of
guidelines10 for its selection of web sites
and on-line publications for the
PANDORA archive.
 These guidelines take account of issues
such as: Australian content, Australian
authorship, the “authoritative status” of
the author, research value, whether the
publication exists in hardcopy form,
whether there has been any “quality
control process” in the on-line
publishing, public interest in the subject
matter, and whether the publication is
indexed by a recognised indexing
service.
 
 PANDORA has concentrated on
selecting titles which are available in on-
line format only: in other words, if there
is a print equivalent, the Library will
collect the print version in preference to
the digital version.
 This policy is influenced by the belief
that print will be easier to preserve, as
well as by the need to limit the number
of publications eligible for inclusion in
the archive.
 To date the application of this principle
has eliminated about seventy percent of
titles that would otherwise fall within the
PANDORA selection guidelines.
 The Library will however continue to
review this policy in the light of user
expectations.
 
                                                       
10 National Library of Australia. PANDORA
Selection Guidelines.
http://pandora.nla.gov.au/selectionguidelin
es.html

 Other archiving agencies, such as the
Internet Archive and the Royal Library of
Sweden, have taken a different
approach by aiming to collect and
preserve everything on the Web that is
relevant to their collecting focus.
 The National Library of Australia
recognises that there are arguments in
favour of a comprehensive approach,
including the difficulty of predicting what
will be important in the future, and the
significantly lower gathering costs per
site captured.
 For these reasons, as indicated above,
the Library has commenced a feasibility
study into the potential capture of the
entire Australian web domain.
Nevertheless, the Library believes that
the continued existence of PANDORA
as a quality-controlled, well-managed
and accessible archive requires a
continued commitment to a selective
approach, even if this is supplemented
by whole-of-domain capture.

Acquisition issues and the PANDAS
System

 The process of gathering web sites and
incorporating them into an archive
raises a number of challenges.
 For example, the process must aim to
preserve fidelity to the original resource,
deal with links to external resources,
and support an efficient workflow for
quality checking and deal with sites
where access is restricted.
 
 To meet these challenges, a PANDORA
Digital Archiving System (PANDAS) was
developed in-house by the Library
during 2000 and 2001.
 It was implemented in June 2001.
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 Specifications for the system were
developed by the Library’s Electronic
Unit, and the system was built by
contract staff using WebObjects11 as an
Application Development Environment.
The system is designed to support the
following functions:
 

•  manage the metadata about titles
that have been both selected and
rejected for inclusion in the
archive;

•  initiate gathers of titles to be
archived;

•  manage the quality checking and
problem fixing process;

•  prepare the item for public display
and generate a title entry page;

•  manage access restrictions; and

•  provide management reports.
 
 PANDAS replaced less functional
systems which were based on a MS
Access database and some paper-
based record keeping.
 It allows the PANDORA partners to
manage a more efficient workflow, using
the central PANDAS system.
 While currently all titles are stored and
delivered from the Library’s server, the
system will support distributed content
as an option for the future.
 
 PANDAS is accessed using Internet
Explorer 5.5 (although public access to
the archive may use any web browser).
Web access to all functions of PANDAS
                                                       
11 WebObjects5: the incredibly powerful
way to create Java Server applications.
http://www.apple.com/webobjects/

ensures that the archiving partners have
no need for special desktop software to
use the system.
 
Administrative metadata
 PANDAS allows collection managers to
store administrative metadata about the
web site being archived, such as:

•  descriptive information (title, URL,
persistent identifier, publisher
details, etc.);

•  permission status (whether
permission to archive was granted
or denied by the publisher);

•  type of resource;

•  status (selected, rejected, still
being monitored);

•  subjects (selected from a list of
about 20 broad categories);

•  collection name (if the title is being
included as part of a collection of
sites on a particular event or topic
such as the Olympic Games,
election campaigns);

•  restriction information (e.g. access
in-house only for specified period,
then made freely available ; access
restricted to designated users
only); and

•  gathering schedule.

The gathering schedule can specify that
a site should be archived only once, or it
can specify a gathering frequency
(monthly, quarterly, annually etc.).  It is
also possible to enter a date list so that
an item is gathered on specific dates,
such as for elections or special events.
Gathering of sites



 The majority of items in PANDORA are
gathered from the publisher’s site.
 The “pull” approach minimises the
impact of archiving on publishers and
enables the Library to determine the
most appropriate gathering schedule or
capture time.
 
 The gathering features of PANDAS
have been designed to allow a variety of
web-site copying software to be
“plugged-in” while the user interface
remains the same.
 Currently, the primary tool used is
HTTrack12.
 PANDAS provides a wide range of
options allowing the collection manager
to control the scope and timing of the
gathering process.
 
 As part of the gathering, technical
metadata about the file types captured
is recorded by the system.
 This information is used to automatically
generate public notes listing any plug-
ins required for viewing the site.
 It will also be used for preservation
analysis of the PANDORA files.

Checking the site
 Since the items in PANDORA have
been selected as nationally significant,
the Library is committed to ensuring that
the data is as complete and accurate as
possible.
 A web site analysis tool (Linkbot) is
used to automatically check the
gathered site for missing files.
 While this is a useful process, much
more work needs to be done to ensure
that the look and feel of the sites
                                                       
12 HTTRack Web-site Copier 3.
http://www.httrack.com/

captured in PANDORA is as close as
possible to the original site.
 Staff do a manual check of the whole
site to identify problems such JavaScript
not working correctly, missing files
(some types don’t show up in link
checks) or broken links due to coding
errors or case sensitivity.
 
 These are time consuming processes,
and some problems cannot be
completely rectified.
 If Electronic Unit staff cannot fix
problems, the archived copy of the site
is handed over to IT specialists for
fixing.
 
Preparation of the site for public
display
 After a site has been gathered and
checked for completeness, it must be
prepared for public access in the
PANDORA archive.
 
 A script is used to automatically disable
external links, forms, and mail to
addresses.
 When users click on one of these links
in the archived copy, a screen will
appear giving them the option to leave
the archived version of the site and
access the link to the live site (if the
latter still exists).
 
 A public “title entry page” is generated
for new titles, or is updated when a new
instance of a title is gathered.
 The title entry page indicates whether
the title is being gathered regularly,
provides a link to the publishers live site,
lists all the archived instances of the
title, provides information about
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software plug-ins required to view it, and
indicates any access restrictions.
 It also provides a link to the publisher's
copyright statement if there is one, and
to the Library’s own generic copyright
warning.
 
 The PANDORA subject and alphabetic
title listings are also automatically
updated when new titles are added to
the archive.

Access: persistent identifiers

 Since the files stored in PANDORA are
intended to be preserved for posterity,
they need to be accessible indefinitely
and therefore require persistent
identification.

 These files (and other significant
information resources on the web) may
be cited in many places: in other web
documents, in scholarly articles, in
library catalogues and databases, and
in bookmark files within browsers.
Currently the only widely deployed
standard for citing and locating a
resource on the Web is the Uniform
Resource Locator (URL).
 The URL describes the current location
of a resource, and is subject to change
if the resource is moved - which
frequently happens in practice.
 
 The rationale and requirements for a
successful persistent identifier system
have been described in a recent paper
by Diana Dack13, who was engaged as
a consultant by the Library.
                                                       
13 Dack, Diana. Persistence is a virtue.
Paper presented to the Online Information
Conference, Sydney, January 2001.

 This consultancy assisted the Library to
determine its policy on naming
standards and its procedures for
managing digital information resources
for persistent access.

 Given that a global, operational system
of persistent identifiers does not yet
exist, the Library will identify the digital
resources which it manages using
identifiers that are not dependent on a
domain name to provide unique
identification of the resource.
 While these identifiers would not rely on
a domain name or a namespace
identifier to make them unique, they
could be used as the namespace
specific string in the context of any
naming system implemented at a later
date.
 
 In the case of PANDORA, it is
necessary to automatically assign
identifiers to each file because of the
large number of files that are harvested.
The form of identifier which has been
developed for files stored in PANDORA
is set out in the Appendix.
 This standard will ensure that each file
will have a persistent unique identifier,
that there will be sufficient granularity of
identification to support preservation
activities, and that there will be sufficient
“intelligence” to enable a measure of
grouping and relating of versions.
 
However, there still remains a significant
issue: how to relate the archival
persistent identifier to the original
resource, so that those who have a

                                                                 
http://www.nla.gov.au/nla/staffpaper/2001/
dack.html



citation to the original resource will be
able to find the archival copy?
Possible solutions to this problem
include the use of metadata, the use of
re-directs by publisher sites, and the
use of multiple resolution if the DOI
(Digital Object Identifier) or similar
standards become widely deployed.

Access control

 Access restrictions are applied to a
number of sites in PANDORA, and
these are managed by the PANDAS
system.
 Restrictions may be applied for
commercial reasons, for privacy or
cultural reasons, or as part of a policy
decision for certain categories of
material.
 Items can be restricted for a specified
time period to onsite use only in one or
more of the partner agencies, or can be
password protected so that only
designated researchers can obtain
access.
 
 When a title that is available only via
purchase or subscription is selected for
PANDORA, the Library negotiates with
the publisher to determine access
conditions that will not undermine the
publisher’s commercial viability.
 The preferred model is for the publisher
to allow onsite use (for example, within
public reading rooms) at the partner
agencies for an agreed time (say five
years) after which the title would
become freely available to external
users.
 Agreement on this type of restriction has
been reached with several commercial
ebook and journal publishers.

 If the publisher is unwilling to allow this,
other options (such as onsite use in only
one agency or for a longer time period)
may be negotiated.
 
 Some material of a sensitive nature
(such as indigenous material, personal
accounts, and opinions expressed in
closed discussion lists) may also require
restricted access.
 For these categories of material suitable
time restrictions are negotiated, or in
some cases only password controlled
access to the title by designated users
is permitted.
 
 In rare cases, no public access to a title
may be allowed.
 In some cases where permission for
access in PANDORA has been denied,
a title is considered so significant that it
has been captured in the hope that it
can eventually be made available.
Items which include libellous or other
legally questionable material may be
restricted to staff only.
 Some adult material has been selected
for inclusion in PANDORA to reflect the
widespread availability of such material
on the Internet.
 While this material is publicly accessible
on the Internet, a decision has been
made to allow only password controlled
access to the archived versions in
PANDORA.
 
 PANDAS manages all of these
restrictions and allows only those users
in designated locations (based on IP
address) or with the required password
to access the archived versions.
 As time periods for restrictions expire,
the system automatically updates the
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title entry pages to indicate the changed
access conditions.

The preservation process

 The ultimate purpose of the PANDORA
archive is to ensure that Australians of
the future will be able to access a
significant component of today’s
Australian web based information
resources, just as they will be able to
access today’s more traditional
information resources, such as books
and newspapers.
 Achieving this goal will require the
Library to undertake active measures to
preserve access to the information
resources stored in PANDORA.
As mentioned above, a first step in
ensuring viable and sustainable access
involves creating and managing a safe
place where digital resources can be
handled as resources of enduring value.
However, this still leaves much work to
do in ensuring that the resources
gathered into the digital archive remain
viable and accessible in the long term.
To date, the Library has made
reasonable progress with the first step,
but is still in the early stages of
developing a response to the long-term
preservation challenge.
 
 Given the diverse collections for which it
is responsible, the Library is most likely
to use a combination of strategies for
the foreseeable future.
 These strategies will include:
 

•  some technology preservation,
including maintenance of software
and even some hardware;

•  negotiating with publishers to
supply stable source files of some
streaming or dynamic formats;

•  migration strategies for those file
formats which correspond to
compatible new formats, and which
are amenable to mass conversion;

•  use of emulators, if they can be
found or developed, for some file
formats; and

•  simply keeping and refreshing
some files, not amenable to
migration or emulation, in the hope
that a suitable access pathway will
emerge.

 
 Where migration is undertaken, the
Library expects to store and manage
multiple copies of archived files,
maintaining both currently accessible
versions and versions of files in their
native formats.
 
 The Library plans to commence a
program of file migration in the
PANDORA archive during the next year.
In preparation for this, the Library has:
 

•  identified file formats held in the
PANDORA archive, with a view to
identifying an effective
preservation path for each format;
and

•  identified dead and deprecated
HTML tags in the archive, which
may not be recognised by later
browsers.

 
 An analysis undertaken in mid 2000
identified:



•  127 tags dead in HTML 4.0;

•  7 million tags due to be made non-
standard in later versions of HTML; and

•  14 million tags with deprecated
attributes.
 
 The Library will undertake a trial to
migrate these obsolete and deprecated
tags to equivalent tags that are valid in
the latest version of HTML.

Preservation metadata

A successful preservation process relies
to a large extent on descriptions of the
nature and history of the archived
resources: on metadata, in short.
Metadata is also required to guide the
way archived objects are rendered to
and understood by users.

So what metadata is likely to be
adequate? In addressing this question,
the Library in 1999 developed and
published a draft set of digital
preservation metadata14. In 2000, the
Research Libraries Group (RLG) and
the On-line Computer Library Center
(OCLC) invited the Library and a
number of others to join an international
working group charged with the task of
proposing a draft international standard
for preservation metadata.

The working group has taken as its
starting point the approaches to
preservation metadata of the NEDLIB
                                                       
14 National Library of Australia.
Preservation metadata for digital
collections: exposure draft.
http://www.nla.gov.au/preserve/pmeta.
html

Project in Europe, the Cedars Project in
the UK, and Harvard University Library's
Data Repository Service, as well as the
Library’s draft. A White Paper15 issued
in January 2001 compared these
approaches as a springboard for
defining a comprehensive, structured
preservation metadata framework,
applicable to a broad range of digital
object types, archival processes and
institutions.

The need for co-operative action

 Last year saw the release of a major
report (familiarly known as the LC21
report) on the digital strategies of the
Library of Congress16.
 The report found that the Library of
Congress “lags significantly in receiving
and archiving the born-digital product of
the nation”.
 The Library, it said, “cannot go on as
before”.
 Amongst the key actions which the
LC21 report advocated were:
 

•  greater co-operation in digital
collection building (across
geographical and sectoral
boundaries);

•  greater power - legislative and
technical - to collect digital
publications; and

                                                       
15 Preservation metadata for digital
objects: a review of the state of the art.
http://www.oclc.org/digitalpreservation/pre
smeta_wp.pdf
16 LC21: a digital strategy for the Library of
Congress.  Washington, DC: National
Academy Press, 2000.
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•  a stronger engagement in digital
preservation with electronic
publishers, other major collecting
institutions and the research
community.

While the LC21 report was directed at
the Library of Congress, it really speaks
to all of us. We are all facing this
challenge and all of our energies will be
needed to address it.

Co-operation can take a number of
forms. For example, there is a need to
share information about the best ways
to migrate obsolete file types. There is
also a pressing need for rigorous
scientific research to seek reliable and
affordable solutions to the digital
preservation problem, and for better
information exchange between archives,
libraries and researchers working in
digital preservation.

Conclusions

The National Library of Australia has
undertaken a selective approach to
archiving the Web by developing the
PANDORA archive and making it a
routine part of the Library’s collection
management activities. PANDORA
constitutes a strongly representative
sample of Australian web publishing by
academic, government, commercial and
community organisations. Several of the
web sites captured in PANDORA have
disappeared from the live Internet.

The content of PANDORA is based on a
set of selection guidelines, and reflects
the fact that every archived web site is
subject to quality control, persistent

identification, cataloguing and access
permission from the publisher. As a
commitment to its continuing support for
PANDORA, the Library has recently
developed and implemented software to
make the site gathering and quality
checking process more efficient.

The Library believes that such a “quality
archive” can serve an important role in
preserving access for future generations
to today’s web based information
resources.

Warwick Cathro
wcathro@nla.gov.au

Colin Webb
cwebb@nla.gov.au

Julie Whiting
juliew@deakin.edu.au



Appendix:
PANDORA persistent identifier
standard

 A recent consultancy recommended the
following form of identifier for files stored
in PANDORA:
 
 <collection id>-<work identifier>-
<archive date>-<publisher’s URI>-
<generation code>
 
 where
 
 <collection id>: for the archival
collections the collection ID will be
“nla.arc”
 
 <work identifier>: a unique number
within the digital archival collections
assigned to the parent work of which the
resource is a component
 
 <archive date> the date the file was
archived in the format YYYYMMDD
 
 <publisher’s URI> currently the host
name, path name and file name of the
resource on the publisher’s site
 
 <generation code>: a two digit code
representing the version of a resource
which has been migrated from its
original format.
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Experiences with the law from 1997
and the need for adjustments

First I will briefly sketch the history of
legal deposit in Denmark and what
effect the changes in the 1997 Legal
Deposit Law have had for downloading
of electronic material from the Internet
for the Danish legal deposit libraries.
Next I will focus on some of the changes
which were made in the 1902 Legal
Deposit Law in order to make a
comparison between the current
conditions regarding electronic material
as the consequence of the 1997 law.
Finally I will point to adjustments in the
Danish Legal Deposit Law which are
necessary if we are to be capable of
archiving either all or representative
parts of the Danish Internet for the
future.

Historical background

When we celebrated the passing of the
new law in the summer of 1997, we
could also celebrate the three-
hundredth anniversary of the first
ordinance, issued on Legal Deposit,
namely a royal order that all printers in
the kingdom deposit copies of the works
that they printed with the Royal Library
in Copenhagen.
Revised legislation has since been
passed at long intervals.
The 1902 law was the most extensive. It
was passed just as the Danish Industrial
Revolution hit the printing industry and
thus increased the amount of printed
matters deposited immensely.

The reason for having legal deposit has
changed.
Contrary to what one might expect, the
first ordinance was not issued in order
to control the printed expressions of his
subjects, but to ensure free copies for
the absolute monarch to exchange with
his royal colleagues in other countries.
It didn’t quite work that way and the idea
of exchange was dropped, but not the
legal deposit.
There have been other reasons for the
many changes which were made up to
1997, but not until the remarks to the
present law is the purpose explicitly
stated as being the preservation of that
part of the cultural heritage that is made
up of published works.

The 1997 law and the system that
supports the law

In 1997, the Danish legislation on Legal
Deposit was modernised and updated.
Working on a definition of what was to
be deposited, the text ended up with
two key words:
“Work” and “published” and with the
important point  “Regardless of medium”
and “work” being a delimited quantity of
information which must be considered a
final and independent unit “published”
being when one or any number of
copies of the work have been placed on
sale or otherwise distributed to the
public.

Legal deposit from the Internet in Denmark

Birgit Henriksen
The Royal Library, Denmark



The modernised law thus covers a
selective collection and archiving of
Internet material.

When the law was passed, the
accompanying governmental instruction
was being produced. It was during this
stage, that the concept of “dynamic –
static” appeared.
“Static” included (periodically updated)
monographs and periodicals while
“dynamic” excluded databases and
homepages.

This was created partly as an attempt to
define and also limit the number of
works to be deposited, partly as a
measure to satisfy the software industry,
who with success had protested the
deposit of computer programs.
At present only static documents are
covered by the law and therefore
archived in our system.

Documents are downloaded from open
as well as password protected web
sites.

The web site www.pligtaflevering.dk
contains information about the Legal
Deposit Law from 1997, its
interpretation and forms for notification
of different kinds of publications. The
web-site has recently been updated with
a new search facility. This web site
constitutes the public part of the system.

To support the law, a system was
developed for retrieving, archiving,
viewing and interacting with the
rendered form of the archived net
publications. Due to copyright
legislation, we are not allowed to give
access over the net to deposited digital

works and this part is therefore non-
public and the archived net publications
can only be viewed at the reading
rooms in the legal deposit libraries
where print-outs for personal use are
allowed.

The formulation of the existing law,
which only requires that a portion of the
content of the net be deposited, makes
it difficult to create a fully automatic
model by which all relevant material is
harvested and registered.
Until now our harvesting have been
based on a model where a notification
starts a download of the publication.
The person in charge of the technical
completion of the digital copy is
responsible for the notification by filling
out a form at the web-site. But this
approach has the disadvantage that far
from every producer of works subject to
the Legal Deposit Law is aware of it.
Whereas printers and published have
known about Legal Deposit for many
years, the new depositors have rarely if
ever heard about it and so we need to
“educate” them if this approach is ever
to succeed.
Mail campaigns and advertising in the
newspapers have speeded up
notification and the number of harvested
documents has increased, but as you
shall see, the figures are still low.
The material is archived completely as it
is received without modification. When it
is placed at the disposal of users in our
display system, this goes on through a
database in such a way that all URLs
are corrected to references within the
archive instead of to active documents
on the net.



At present we have archived parts of
less than 1000 Danish sub-domains in
the system.
The 300.000 registered domains are far
from all active or unique, but if we
reduce them to c. 2/3 to compensate for
this, we are archiving less than 0.5% of
these c. 200.000 domains.

Figure 1: Volume in Archived Material
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Figure 2: Monographs vs. Periodicals

As the numbers show, there has been a
considerable increase in the archiving of
periodical issues, and this type of
publication now makes up more than
2/3 of the publications which are
archived.
By far the majority of static net
periodicals are collected because the
Royal Library’s own personnel do the
notification of these titles to the system.

The 6325 periodical issues are
distributed over 564 different
periodicals.
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Figure 3: Public vs. Private Publishers

As is clear from the table above, the
division between works from sites with
public sector publishers and those from
private publishers has been nearly
constant throughout the 3-year period.
Ca. 2/3 of the archived publications
come from public sites and ca. 1/3 come
from private sites.

The material collected from public
publishers is mainly working papers,
reports or scientific reports, guides,
periodicals and newsletters.
The material collected from private
publishers is mainly periodicals
including newsletters, reports and
Danish literature.
The closer we come to the individual
citizen and his private concerns, the
less the citizen is represented in the
archive.
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Figure 4: Staff resources

Paid hours include vacation, education
etc.

0.6 man-hour is the price per archived
net publication including a classification
and cataloguing of net periodicals. The
net publication classification is made for
the national bibliography and ISSN.
William Arms suggests in his article
about the Minerva Prototype at the
Library of Congress in the latest number
of DigiNews
(http://www.rlg.org/preserv/diginews/digi
news5-2.html#feature1) that selective
collections are at least 100 times as
expensive as bulk collection.
I do not know if 100 times per file or per
net publication is the right factor, but the
experiences from our system show that
building up a selective collection is

expensive and that it costs more than 1
man hour to download, store, catalogue
and classify a notified publication which
means that we have to be careful with
which materials we select for this
expensive treatment. Selection ought
therefore be directed to a greater
degree towards types of materials which
we wish to preserve, but which we
cannot catch via the more mechanical
methods – e.g. Interactive works,
streamed material or collecting
according to themes or events.
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Figure 5: MIME Type Statistics - % of collected
files

One of the duties of the Royal Library is
to collect, store and make the files
available now and in the future.
This could be problematic, but if you
look at this slide, you will see that by far
the major portion of the archive is at
present in generally well known and
wide spread formats, which we must
expect will be maintained and available
some how in the future. Only ca. 1 % of
the archive have other formats.

That dynamic publications are not to be
archived, and that e.g. streamed
material as a whole is not included,
does of course skew the distribution of
data formats in the archive.
But the figures from Sweden show that
the picture does not change
dramatically merely by changing from
selective collection to harvesting.
The picture becomes cloudier, and the
number of data formats would rise, but
the major portion would still be types
that can be preserved for posterity.
If other forms of collection are also to be
used, e.g. an actual delivery of the more

difficult material, the picture could easily
change.

The technical problems we have run
into in connection with our current
system are similar to some of the
problems we hear about in connection
with the large harvesting projects.
We often run into documents with errors
in HTML standards or other errors which
make archiving difficult or impossible.
Similarly, there are problems with the
download and later access to
documents that have Java, client-side
elements like Java scripts or other types
of code inside.
We have within the last few weeks
received from various sources advice
regarding solutions to e.g. the
JavaScript problems, on which we
intend to follow up.
And this is the situation: what was
impossible yesterday may be possible
tomorrow. The global boom in portals
offering e.g. search engine services –
both highly specialised and very general
- indicates that search-engine
developers are faced with many of the
same problems regarding document
decoding as people in the archives. This
'boom' implies that there now are many
more 'heads' working on the problem
than just a few archivists and thus
solutions will be found.
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Reasons for harvesting

Figure 6: Three generations using the Internet:

I have looked at my own family and our
use of the net to see if what is harvested
today for the archive in any way reflects
our use of the net. We are three
generations who all use the net, but
each in our own way. Each of us has at
least one email address and we all use
search engines, including the cache
possibilities.

In our professional life use of the net is
concentrated on professional periodicals
and portals, institutional reports, web
sites with product information as well as
use of news groups in connection with
problem solving.

In our private live the pattern and use is
completely different: here we use the
net for searching for information, for
entertainment or to search for specific
services.  Information searches are
directed at On-line news (daily
newspapers and specialised journals
such as JyllandsPosten or Ingeniøren,
portals such as DR, TV2) and portals
such as the Netdoctor Special services
at ‘authorised’ web sites, for example:
Weather reports at the Meteorological
Institute, travel route planner at the
Danish railway (DSB) and the maps at
Krak are also much used. We also use
public sites and services to the extent
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that we need them, whether they are
municipal or state. 

As to entertainment, there is quite a
spread in the field according to age. The
first generation virtually does not use
the net for entertainment, but this is not
the case for the next two, despite the
differences in their patterns of use. Use
of newsgroups, net conferences and on-
line auctions belongs to the parent
generation, while chat and the following
of events such as Big Brother are
almost exclusively the province of the
youngest generation. Both generations
play on the net and download updates
to previously purchased off line games.
In addition to home banking there is
information searching on all other family
related economic situations such as
insurance, the stock quotations, interest
rates on housing loans etc. We
investigate the market for all kinds of
stuff – models and prices are checked in
product databases - the modern version
of the mail order catalogue.
We buy things from the nets B-to-C
web-sites: Traditional things like
programs and hardware but also food,
books, videos, cloths, airplane tickets
and hotel reservations.

We use the net to follow our various
leisure interests: The youth club
calendar, lists of arrangements, news
letters and minutes of meetings, the
calendar for church services in the local
church, the variety of information from
the garden society, the national and
local football clubs for results and
information about up-coming games,
sign-ups and information about up-
coming role-playing events. My
conclusion is that we have only used a

minor part of the material that is actually
archived (those underlined at figure 6),
that which is not archived. The nearer
we come to our daily lives as citizens on
the net, the less we have succeeded in
archiving; primarily because the strong
side of the net is its offerings of the
newly updated, or if the issue is actual
services, such as reservations, e-
commerce, i.e. dynamic material.        



Figure 7: Modifications from 1902
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he legal deposit was expanded
onsiderably in 1902. The commentary
n the law refers repeatedly to technical
evelopments in the production of

llustrations and printed matter.
ll the new types of material were the
irect result of the industrialisation of the
rinting process.
f we look at the type of material added
n 1902 we find many if the categories
isted on the previous slide and many of
he things in the right column do not
ave a matching printed publication as

n the case of institutional or scientific
eports.

n-line news corresponds to printed
ewspapers, which were already

ncluded in the law from 1781.

he materials which were collected at
he library as a consequence of the
hanges in the 1902 law are today the
aterial which researchers use when

he histories of firms are written or
esearch is done on the break-through
f industrialisation, as well as when

llustrations typical of the period are
eeded.

In 2000 168.000 printed items were
archived of the type called in DK
’småtryk’ (ephemera) whereas a total of
30.000 items were discarded. Of the
corresponding electronic publications
nothing was archived, except annual
reports from a few firms.
And in line with rising costs connected
to printing and distribution more or more
of this material will only exist in
electronic versions. An example of this
could be BMWs latest advertisement
campaign in which they use short film
on the Internet.

The materials which were collected at
the library as a consequence of the
changes in the 1902 law is today the
material which researchers use when
the histories of firms are written or
research is done on the break-through
of industrialisation, as well as
illustrations typical of the period are
needed.

If we are going to collect electronic
material matching the 1902 law we have
to use techniques like harvesting the
entire Danish web space.



129

We would not only get a better coverage
of Denmark outside the public sphere,
but – depending on the frequency of
harvesting – also get all the changes in
the contents.
Last, but not least, we would be able to
catch new trends in functionality,
contents and design on the net as soon
as they appear.
A complete ordinary archiving of the
Ministry of Research’s web-site at the
end of May 2001 captured a new era in
the ministry, but also the enthusiasm for
technology that characterises our day.
The Ministry of Research began its
reading of documents with speech
synthesis.

Why not only harvesting?

The purpose of legal deposit in our time
is preservation of the national cultural
heritage for the future.

One of the possible ways of preserving
the Danish web is by harvesting. But
harvesting may not be enough, not even
if we were allowed to harvest from all
sites, Internet as well as extra- and
Intranet, mail- and news servers. Some
material available for you as users
simply isn’t available for a harvester.
Streamed and webcasted material for
instance must be delivered, if it must be
covered by the archive.

Sites that adapt their contents and
design to the current user would also be
difficult to archive as a whole and
likewise with publications depending on
a program running on the webserver. I
will show an example in a minute.
For preservation, the ’background’
version e.g. in XML used as basis for

actual web publication may well be a
superior format.

N2art.nu is a site started by the five
Nordic culture nets which presents a
series of digital art works produced for
the net. Here is one of the Danish
contributions: Molecubes by one of
Denmark's leading digital musicians,
Peter Fjeldberg.
This is a project in which the user – via
a browser window interface – is able to
generate music that is transformed into
molecular objects. The project is
controlled by the user, and the user can
extend the work of art by adding sounds
and structures, and she can also see
and hear contributions created by other
users. Everything that is contributed by
the users is stored and added to the
work via a database.

The task of archiving this piece of net
art would not be trivial. Harvesting will
not succeed and other methods must be
considered.
In the presentation by Birte Christensen-
Dalsgaard, an idea is given for archiving
such a piece of net art.

Harvesting may not always give the best
format for long-time preservation. A new
web-site - www.adl.dk or Archive for
Danish Literature - will open this autumn
produced in partnership by the Danish
Society for Language and Literature and
The Royal Library. Over the next few
years this web site will publish the works
of older classical Danish authors in
more or less their full extent.
All texts are structured in XML which
means that the information is separated
from the layout.  Each XML file contains



a whole publication with mark-ups for
page breaks, chapters and so on. The
XML is loaded to a database and the
database application performs the
transformation to well-formed HTML.
The works are presented as desired
(either as images of the printed page or
as html documents) with the possibility
of navigating between the individual
pages in an edition.

By harvesting the web-site we will
therefore get the HTML files and not the
XML files, which are tagged ASCII and
therefore much easier to preserve and
migrate to new standards in the future.
SGML and XML are already widely used
formats in electronic publishing and the
trend is expected to continue.

So we have to decide what should be
the main purpose of the archive.

Needed adjustments

We do not imagine that we can archive
the whole Internet. The Internet covers
not only information and access to
information, but also phenomena such
as shared computering (like SETI and
THINK) and integration with other units
such as mobile telephones and small
handheld computers.
But we wish to achieve a broader
coverage of the type of materials that
are to be collected, as well as to
minimise the costs connected to the
collection and registration phases, but
also in the following long term
preservation phase.
Harvesting is suitable for this and
should be used to gather net material
but harvesting cannot solve all the

problems. We still need the possibility to
collect selectively for various reasons.
Therefore we urge that the present
Legal Deposit Law be amended by rules
that will make it possible for the national
Legal Deposit institutions to harvest
those sections of the Internet, that the
institutions deem essential for
documenting the national digital
heritage and at intervals that will best
serve this purpose.
At this moment access to the archived
material is only given at the legal
deposit libraries. It should be possible to
find a solution where material could be
freely accessible from the archive with
the owner’s permission, at least after a
certain period. In the selective collection
model such permission could be given
at the notification time and in the
harvester model this could be done by
adding a simple tag to the web page.

Birgit Henriksen
bnh@kb.dk
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Looking at the existing Web archiving
projects, focus is on how to collect data
and how to preserve these for the future
– both in terms of the bits and in terms
of actually being able to decode the
signal, which often requires special
hardware, operating systems and
programmes.

The objective of this talk is twofold:

•  to characterise classes of material,
which are not and cannot be
collected and represented using the
traditional methods, and

•  to suggest an alternative method of
collecting these sites.

The problem of harvesting these
problematic sites is caused by the
complexity of the information on the
Internet and by the fact that the Internet
today is much more than just
information. The Internet is the fastest
growing means of communication,
which poses new challenges to the
methodologies for preservation. A key
issue here is: what do we want to
preserve on and from the Internet?
Traditionally, the concept has been to
preserve the data and relevant
programs – in order to be able to
recreate all possible experiences (either
by migration or by emulation). But is this
always the way forward? First of all, the
technical and logistic problems are
enormous, and there seems to be little
or no hope to overcome all of these.
Secondly, there might be situations,
where the interaction with the system is
as important or more important than the

data themselves. Let me illustrate this
with two examples:

The first example is home banking
systems. To understand the use, the
impact and the functionality of such
systems it is more important to store
examples of transactions using the
home banking system than to try to
preserve the whole home banking
system, including all the (confidential)
data in the bank. If the issue was to
analyse the economic status of the
Danish people, the source would be
these data and not the home banking
system.

The second example is our old library
catalogue system, which did not survey
the Year 2000 test. Would we be
interested in preserving the whole
library system – or are we more
interested in demonstrating and
documenting how on-line systems
developed within libraries? The answer
of course will depend on the situation,
but again my claim is that it would be far
more useful to have easily accessible
examples of a few searches,
demonstrating the functionality, than to
be able under great pain to re-install the
whole system.

The technical and logistic problems
include problems identifying the linkage
structure, problems with formats, and
how to migrate and decode the signal in
the future. For a long time, some simple
problems such as the use of Java
scripts prevented us from completely
harvesting a site. Today, you can find

Archive experience, not data

Birte Christensen-Dalsgaard
State and University Library Aarhus, Denmark



sites with interactive art, personalised
information or on the fly-generated
material.

To discuss what can or should be
archived – and by which methods - it
seems relevant to start defining relevant
parameters to characterise both the
material and to analyse how different
archive strategies and methodologies
cover these.

Character of Internet material

Overall, there seems to be (at least) two
quite different and unrelated sets of
parameters, which can be used to
characterise the Internet.

One set of parameters relates to the
overall topology, use patterns, types of
sites etc. – all of which are relevant to
describe the totality and social
implications of the Internet. Another set
of parameters relates to the site and its
intrinsic complexity and character.

The global characteristics:

The term “topology” seems very much
linked to the stationary structure of the
Internet, where research issues relate to
groupings and distance between
information. This aspect, of course, is
very relevant for understanding the
connectivity and structure of the
Internet. Its relevance in defining
national strategies for web archiving
relates to issues such as how to initiate
the harvest process and understanding
the expected completeness of the
result.

Another set of parameters relates to the
specific usage such as: music
download, auction, home banking,
commerce, etc. etc. These parameters
are different in character and serve
more as selection parameters to assure
that the web archiving covers the
different use-types.

The local character:

To enter this discussion you need to
define a “site”. I will not attempt this
here, but refrain to a vague formulation
like a URL together with a limited
number of links, which makes the
content meaningful.

The local character will be shown to be
important in defining harvesting
strategies, preservation methods, etc. –
once the site has been identified.

When describing the architecture of a
site, you often talk about the different
layers of services, the data layer, the
service layer and the user interface
layer, as indicated in the figure below. In
this figure we see a clear distinction
between the data, the services based
on these data and the user-interface.
The suggestion here is that it might
improve the understanding of sites and
the subsequent decisions on archive
strategies to have this distinction clear.
The traditional harvesting approaches
attempt to harvest the data. Based on
the mime-type the relevant plug-in is
identified.
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On a first level you can distinguish
between the data and the use of the
data of a given site.

The data can be characterised by their
complexity in terms of mixing different
formats by their expected lifespan and
by the intrinsic quality of the material.

The services are programs, which
provide the user with a given service,
e.g. a conference system, a library
system or simple services like a counter
showing number of visitors since a
given date. They can be characterised
by parameters interpreted or translated
code, level of required input/response,
etc.

The use of the data can be
characterised by parameters such as
the level of interactivity, by the level of

personalisation and adjustability during
the usage.

One claim is that if a site has one or
more significant service-components,
the site cannot be harvested using the
traditional methods. Despite this quite
clear statement I will in the following
combine the service component with the
use component. The reason is that a
service materialises in a high level of
interactivity – and as such will be
covered by this parameter.

In this talk I will focus on parameters
related to the local character.



Local Character
In the following I will argue1 for the
following three relevant dimensions
when dealing with the technical aspect
of web archiving:

•  Level of interactivity
•  Update frequency of the site
•  Quality/persistency of information

As indicated above, the values on the
axis stands from a well-defined “static”
to the somewhat undefined “dynamic”.
The possible values could be:

•  static,
•  marginal dynamic (e.g. using

JavaScript to construct
navigation menus),

•  marginal adaptive (the site
might be maintained using a
Below is a short discussion of these
three axes:

Level of interactivity
In this paper, this dimension comprises
two different components, 1) a measure
of the complexity e.g. in terms of
different media types, and 2) the
adaptability of the site to what you have
done, who you are, parameters under
the control of the site, etc.

                                                       
1 In writing this I have come to realise that
you need to split the first bullet, level of
Interactivity, in two: Interactivity (which is
related to the usage) and data complexity
(which relates to the data). To be faithful
to the talk I have kept the presentation as
given at the conference.

content management system,
but the content varies little or
not at tall between different
users – but might change due
to site-internal parameters),

•  adaptive (personalised or
based on e.g. active use of
data mining),

•  dialogue (the site only changes
because of a dialogue – e.g.
library systems)

•  dynamic – everything mixed
together

Whether adaptive is more or less static
than dialogue is not an issue here. After
all, the value given and its position in
the co-ordinate system are related with
quite some uncertainty and a high
degree of objective judgement.

Update frequency
It is necessary to distinguish between
the lifetime of the information placed on
the web-site and the frequency with
which the site gets updated. Often the
two are related, in which case they are
also often closely correlated to the third
parameter, the value of the information.
To avoid confusion I will here use the
term “Update frequency” to describe
how often the site as such gets updated
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and leave the term “lifetime” to be linked
to the lifetime of the individual
information objects.

As an example, I refer to the talk of
Niels Brügger, who pointed out that due
to the time it takes to archive a News-
site, you may end up with an archive
copy which has never existed. A given
article might still exist in the system;
only it is no longer the front story or the
relevant story. Here the article lifetime
may be anything between hours and
years, but the update frequency of the
site is frequent (< hourly). Another
example illustrating this point is an on-
line journal. Publications published here
will in principle live forever, however the
on-line journal will change weekly or
monthly as new volumes overtake the
front-page.

Finally, let us consider a library system.
Again the information lives forever,
however many new items get added
each day. Here I will say that the update
of the appearance of the search
interface happens rarely. The difference
of appearance here will be attributed to
a high level of interactivity.

The parameter I have used and which I
find most relevant, is the update
frequency. Therefore, frequently
updated site is a site, where the
information is often changed, either
because of different appearance (e.g.
news) or due to the limited lifetime of
the components themselves. Examples,
where the components have a short
lifetime, are Internet Telephony or what
happens in MUDs.

A site might be composed of material
with different update frequencies. To
have a meaningful measure it might
therefore be necessary to distinguish
the different parts, e.g. a publication
area, a dialogue area, a chat area and
an auction.

Permanent value
The third dimension is the perceived
value of the material on the site (or the
site itself). At the moment, there is some
discussion about the transient web and
the persistent web – the part of the web
will have a lasting impact and the part,
which plays a minor role and is there
because of the “so ein Ding muss ich
auch haben”–phenomena.

It is important to stress that this is not
necessarily a question a quality but of
e.g. social impact2. As pointed out in the
talk by Seamus Ross, all libraries have
the Times, which is read by few in the
society, whereas few libraries have
copies of the Sun, which is the most
sold newspaper in England. Clearly, if
you want to define permanent value the
Sun might actually have a greater
impact on the development in the
society than any other paper.

An example of transient information is
the masses of personal homepages with
three pictures of the family, the address
and phone number as well as a guest
book.

                                                       
2 In stating this, I mix local properties with
global properties – to evaluate the social
impact or value due to e.g. being the first
of its kind to address a given service, can
only be judged on a global scale



Examples

The use of the parameters introduced in
the previous section will be
demonstrated in some examples –
which hopefully also will make the
definitions clearer. The values for the
parameter level of Interactivity are
coarser than in the previous description,
since here we operate with three
categories: low, moderate and high.

Since it is difficult to show good 3D
plots, I have chosen to illustrate the
above table through two plots. On the
first we see some correlation, indicated
with the dotted line, between the update
frequency and the value – however far
from clear enough to judge one of the
two parameters redundant.
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Existing web archive initiatives

A number of initiatives exist, and at this
conference we have been introduced to
three of them:

•  The legal deposit Archive, Denmark
•  Pandora, Australia
•  Webarkiv3, Sweden

Other initiatives worth mentioning are:

•  Finland
•  Archive.org, USA

Using the dimensions above, we get the
following coverage of these methods:

Name Interactivity Update frequency Permanent Value
Legal deposit archive Static Rarely Moderate-High
Pandora Low Daily - Rarely High
Webarkiv3 Low Monthly - Rarely Low-High
Finland Low Daily – Rarely High
Archive.org Low Daily – Rarely High
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Plotting the first three entries leaves a
diagram like:



And it is obvious that two domains are
missing, the high Interactivity domain
and frequently updated sites.
Superimposed on the figure with the
examples we see that important
components are lost by traditional
methods.
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Filming the net

As is clear from the above, the existing
methodologies fail to capture large and
well-defined parts of the activities on the
Internet. Generally, one can say that
they have been developed more for the
information part of the Internet than for
the dynamic part. They have problems
with sites, where the linking information
is hidden. Also, they fail to handle the
highly interactive sites like a library
system or home banking.

These problems can be overcome by a
third method, filming, which can be
envisioned as an automatic process or
as a manual process. The general idea
behind it is described below.

When a user surfs the Internet or uses
different services, he is using a browser.
Basically, the browser together with a
number of plug-ins converts the site
data and services to screen-information.
141
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If you want to save the data, you need
to save the required plug-ins (not to
mention problems deciphering the link
structure) along with the data.
Alternatively, you could save the
screen-experience in some
standardised form.

The idea therefore is to develop a
system, which will store these screens
together with navigation information.
The simplest example is a static picture
together with information on active
areas – and the “mouse-over” and
“click” link information. A simple
structure like this would allow the
harvesting of a fair number of e.g.
JavaScript problematic sites.
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Different categories of problematic sites
are those with high interactivity, like
home banking or library systems. Here
a representation of the interactivity
cannot be generated automatically and
would therefore require someone to
perform relevant searches, transactions
etc. to preserve the process for the
future. Again one could imagine that the
software developed above can be used,
where a human being replaces the
robot.

Seen in the light of the above
dimensions, these two approaches
cover some of the uncovered area, but
none of them replaces any of the
existing methods.
Name Interactivity Update frequency Permanent Value
Automatic Filming Low-Moderate Moderate-Frequent Low to High
Manuel Filming High Moderate-Frequent High
143



Superimposed on the figure with the
examples of the table at page 136 we
get the following picture:
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 pilot testing out the different strategies
ill take place in the autumn of 2001 in
onnection with the municipal election in
enmark. A full description of the
roject can be found at:
ttp://www.netarkivet.dk/.

irte Christensen-Dalsgaard
cd@statsbiblioteket.dk
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