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Introduction: Making History in the Digital Revolution 
Era 

In May 1968, in the French weekly magazine Le Nouvel Observateur, the 
French historian Emmanuel Le Roy-Ladurie published the article, ‘La fin 
des érudits. L’historien de demain sera programmeur ou ne sera plus’ 
(‘The end of scholars. The historian of tomorrow will be a programmer 
or will not exist’). This telling title aimed at highlighting the new 
challenges that the ongoing technological revolution posed to historians. 
In the article, the prominent figure from the École des Annales pointed 
out the emergence of a new type of historian, a kind of ‘engineer in 
history’ – quite different from the erudite scholars of the past – capable 
of ‘manipulating’ the vast amounts of data that computers made it 
possible to store.1 

During those years, only a small number of scholars used computers for 
historical research, mainly to apply quantitative methods for linguistic 
and literary analyses.2 However, since the 1990s, the use of consultation 
and research techniques linked to computers and the web has pervaded 
historical research.3 This has impacted upon the way historical sources 
are produced, published, stored and analysed.4 As a consequence, 
historians must now not only use computational tools and computer 
techniques to process data,5 but also learn to work with new sources 
such as websites and their archives. As Serge Noiret observes, while 
digital history, which uses the analytical potential of computers, 
‘concerns relatively few scholars’, there are many more historians who 
rely on historical methods ‘that have been revised and simplified by the 
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technological and communicative revolution of the digital age and the 
web’.6 

The web has provided access to many documentary sources, owing to 
the massive digitalisation of documents and the creation of virtual 
archives and libraries. It has greatly improved communication and the 
sharing of research results. However, it has also contributed to extending 
‘in an unquantifiable way the primary sources, not only textual, that can 
be interrogated transversally’.7 As a result, the web is not just a research 
and communication tool but has also become a primary source itself. 

In this text, we will not discuss the profound changes that new 
technologies and the internet have brought about in historical research. 
Instead, we will focus on some methodological issues that are involved 
in web archiving. The preservation of websites is considered a cultural 
and historical necessity, and it requires a radical revision of traditional 
preservation practices, as pointed out by Julien Masanès.8 In this regard, 
we will pay particular attention to the processes of selection and 
disposal, the use of redundancy to retrieve as much information as 
possible, and the problems that incorrect web archiving practices pose 
in terms of economic, social, and technological sustainability. 
Additionally, we will explore the benefits of correct metadata and the 
cataloguing of archived websites. This approach offers significant 
advantages in terms of the usability of archived web content, especially 
in fields of research like history, sociology, and anthropology. To 
illustrate our arguments, we will use the web archives of the European 
Union as a case study. 

 

The World Wide Web: A New Historical Source?  

The World Wide Web has certainly changed the way we obtain, access 
and exchange information. Websites have become indispensable sources 
for anyone interested in contemporary history.9 On websites and social 
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media platforms, decisions are made, important news is disseminated 
and political campaigns are conducted. Institutional websites of public 
and private entities often serve as both the headquarters and archives of 
these organisations, as they store all official documents. In some cases, 
institutions are legally required to archive the content of their 
websites.10 

However, the web is an intricate and constantly changing entity, which 
can cause the information to be lost or degraded just as quickly as it 
becomes readily accessible. Therefore, how can online information be 
saved and preserved accurately – that is, ensuring its authenticity,11 
integrity, and readability – over time? This is achieved through web 
archiving, which involves using specialised software, known as 
harvesters or crawlers, to scan and capture web pages, packaging the 
data in a format that is suitable for preservation.12 Quality control must 
then be carried out in order to determine whether what was intended to 
be captured has been captured and whether the websites have been 
captured in their entirety. The addition of both bibliographic and 
semantic metadata completes the operation and facilitates information 
retrieval for users. 

Archiving websites is a complex operation that involves numerous 
challenges. According to Matthew S. Weber, web archiving is ‘a 
complicated space for research’ and entails various issues, such as ‘the 
need to continue developing a knowledge base, the importance of 
increased accessibility and scalability, the role of developing 
intersections with existing domains of research, and the need for 
approaches that aide in establishing the validity and reliability of 
research conducted via Web archives’.13  

Archiving websites poses challenges not only for scholars who want to 
use the web as a research tool or source but also for archivists who aim 
to preserve web content because of the complexity of the issues involved. 
Firstly, it is impossible to save and preserve all the information available 
on the web; hence, there is a need to select and define the scope and field 
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of application. Secondly, technological challenges arise because websites 
are dynamic and frequently updated, and they may contain a plethora of 
pages and various media types including text, graphics, audio, video and 
links. Thirdly, archivists must take into account the legal copyright and 
intellectual property rights of website owners, as well as data protection 
and privacy issues, particularly for social media. As emphasised by 
Maureen Pennock, ‘the primary non-technical problem that web 
archives must address’ is the issue of legality. This issue is related to the 
‘legal right to make copies of content and provide access to it 
independently of the original site and without the explicit permission of 
the owner’. While some websites have resolved this issue by displaying 
licenses or providing information on copyright, the solution often 
depends on the country in question and the competencies of the 
collecting institution.14 

In the field of web archiving, the website archiving project conducted by 
the Internet Archive (also known as Archive.org because of its domain 
name) has gained great visibility. It is a non-profit organisation that 
collects and preserves web content, not so much because of legislative 
requirements, but rather out of a ‘social’ interest whereby it records ‘the 
evolution and content of the Internet in its entirety and makes it 
available to users’. It was founded in 1996 by Brewster Kahle and Bruce 
Gilliat in the United States with the goal of providing ‘universal access to 
all knowledge’. The Internet Archive serves as a digital library that 
contains manuscripts, images, audio, video, and software programs in 
digital format. It also provides digitisation services to many institutions 
and acts as a platform for website archiving. To date, the Internet Archive 
has stored over 41 million books and texts, 14.7 million audio 
recordings, 8.4 million videos, 4.4 million images, 890,000 software 
programs, and 735 billion web pages.15 In 2001, the Internet Archive was 
enriched with the Wayback Machine, a veritable digital time machine 
that captures websites at more or less regular intervals, enabling users 
to see not only how they change over time, but also the information they 
contain. A huge collection of snapshots of the web, Wayback Machine 
makes it possible to maintain the historicity of a website and retrieve old 
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versions of websites, owing also to collaboration with over a thousand 
libraries and other partners through the Archive-It program, a web 
archiving service for collecting and accessing cultural heritage on the 
web.16 

Archive-It is used by various organisations, including the Publications 
Office of the European Union, to archive websites related to EU 
institutions, agencies, and bodies.17 These archived websites are 
grouped into collections. Currently, there are five thematic collections, 
the main one being the European Union, which collects 250 websites 
hosted on the europa.eu domain.18 Monica Steletti, along with Samir 
Musa, is one of the archivists who designed the pilot project for archiving 
EU websites at the Historical Archives of the European Union. She 
explained that initially, merit, urgency, legal requirements, and 
preservation needs were the criteria used for the selection of EU 
websites. In the short term, it was decided to archive the europa.eu 
domain along with other sites that were about to be decommissioned, as 
well as the websites of institutions, agencies, and entities associated with 
the activities of European institutions that did not fall under the 
europa.eu domain. In the medium term, institutional databases, intranet 
networks and social media platforms were also included in the archiving 
process. 

 

Selection and disposal in the digital environment and 
web archiving 

The internet and its archives have been at the heart of research 
(historical, sociological, anthropological, political, etc.) as primary 
sources since the 1990s. Web pages are important not only for the 
information they provide or the messages they deliver but also for the 
way they are designed. The structure and design of web pages reflect the 
thought that went into their creation and development. This is why both 
archivists and researchers agree on the importance of capturing and 
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preserving web content in order to maintain ‘the integrity and continuity 
of historical, cultural, and academic documents’.19 

However, it is impossible to collect and preserve everything. Therefore, 
how can one determine which websites to collect and preserve, whether 
they are institutional or focused on specific events? Also, how long 
should they be preserved and how can one determine what will be 
significant for future research? In other words, what criteria should be 
used for selection and when should they be applied? Should the selection 
be made during the document transmission phase, from the deposit 
archive to the historical archive (as with ‘traditional’ archives)? Or 
should a selection be made upstream, before capturing websites, to 
avoid being overwhelmed by an unmanageable amount of data? 
Alternatively, why not consider a process similar to pruning, as seen in 
the non-digital environment, which involves eliminating some 
documents from the file before transferring them to the deposit 
archive?20 

According to Monica Steletti, the selection policy and method are crucial 
elements of a web archiving program and must be continuously updated. 
Steletti identifies four selection methods: non-selective, selective, 
thematic, and hybrid.21 She also explains that selection criteria should be 
defined based on the lifecycle of a website. Some institutional websites, 
for example, retain content for a longer period, while others are more 
transient – especially websites dedicated to specific events (COVID-19, 
the Russo-Ukrainian War, and so on) or specific topics (fundamental 
rights, environment, health, science, etc.). It is also essential to consider 
the dynamic nature of website content, such as newspapers and social 
media, which change content multiple times a day. Additionally, 
monitoring websites that are at risk of decommissioning, such as pages 
with expired funding or completed projects, is important. 

For Maureen Pennock, ‘the selection policies of web archives are 
generally consistent with broader organisational collection policies’. She 
distinguishes between two main types of collections: domain-based and 
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selective. Domain-based collections gather websites associated with a 
specific country (whether ending with the national domain suffix or 
focused on that country), while selective collections are thematic and 
tend to focus on a particular topic or event, like Brexit or the Olympics.22 
Lorenzana Bracciotti, while indicating the same selection criteria, 
nevertheless warns against their limitations: while domain collections, 
which are usually very large, run the risk of being incomplete for this 
very reason; selective (or thematic) collections, which are smaller, run 
the risk of ‘being influenced by subjective collection criteria’.23 

Be they domain-based or selective (or hybrid/mixed), websites are 
collected automatically by specifically programmed robots (by humans). 
This implies, among other things, the impossibility of knowing exactly 
what content will be available at the time of the robot’s passage since ‘the 
collection boundary is fixed a priori’, as well as the value of the collected 
information. As various authors have noted, these factors significantly 
impact the work carried out in archives and libraries, as it requires the 
development of new skills and professional roles, from operators 
capable of handling these automated processes to experts who can 
oversee large-scale content indexing and address the issues related to 
preserving digital materials in the long term (technological and format 
obsolescence, etc.).24 

Disposal in web archiving is equally if not more problematic than the 
selection operation.25 This issue is thorny and has not yet been 
adequately addressed in the current literature. In ‘traditional’ archiving, 
disposal is usually performed on deposit archive documents and is (or 
should be) the result of a ‘selective rationalisation’ of documents, which 
leads to the physical elimination of transitional and instrumental 
documentation. Gilda Nicolai has identified four types of disposal of 
analogue documents: voluntary (the most common type and the only one 
where the archivist’s ‘selective’ intention is evident), natural or 
involuntary, negligent and unintentional.26 Despite the fact that digital 
documents are ill-suited to traditional modes of preservation, and 
therefore also to those of selection and disposal, for Nicolai ‘the digital 
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dimension does not in principle change the nature of the activity of 
evaluation, selection and disposal, even if it imposes new modes of 
intervention and new tools’.27 The highly volatile and fragile nature of 
the digital document, for instance, means that, for the purposes of a 
correct selection (and preservation), information ‘relating to the context 
of a given set of documents or that can be inferred from the documents 
themselves’ must be carefully collected and assessed. 28 Moreover, unlike 
in the analogue context, preserving a digital document requires a 
voluntary and deliberate act of preservation to avoid issues arising from 
technological and format obsolescence. 29 

The difficulties that characterise disposal in the digital environment are 
amplified when dealing with the archived web, due to the very nature of 
this type of source. It is plausible to think that by operating a voluntary 
(methodical and reasoned) selection upstream, disposal could be 
reduced to the physical elimination of ‘transient and instrumental 
documents’ (broken links, pages that are no longer accessible, etc.), 
which is similar to what occurs in non-digital contexts. While it would 
require significant human resources and time to implement selection 
criteria, it could ultimately make disposal in web archiving more 
manageable. 

 

Web archiving: some open issues 

Providing precise, clear, and straightforward metadata is of paramount 
importance while archiving web resources. This is crucial to ensure their 
proper preservation and usability. An accurate and comprehensive 
description is also required for the same purpose. This issue is relatively 
new in terms of treatment, but it is extremely important. The first 
guidelines for web archiving metadata, provided by the Web Archiving 
Metadata Working Group (WAM), date back only to 2018. These 
guidelines have clear objectives, including the development of neutral 
practices (in terms of community and standards) for descriptive 
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metadata for archived web content; this provides ‘a bridge between 
bibliographic and archival approaches to description’, and uses a 
‘scalable approach that requires neither in-depth description nor 
extensive changes to records over time’.30  

It becomes evident that metadata and description are fundamental 
elements for the proper storage and usability of archived websites when 
consulting the archives of the websites of the European Union – where 
these elements are severely lacking. For example, one of the first things 
that stands out is the lack of any description, even a concise one, of the 
collections. Additionally, descriptions for the captured sites are not 
always available either. The frequency of website captures is unclear, 
and there are fluctuations from capturing web pages for two consecutive 
days to having gaps of several weeks between captures. The metadata 
provided by the Publications Office (OP) is quite basic, falls short of the 
ideal proposed by WAM31 and is often limited to Title, URL, number of 
captures, time span, Group, Subject, and the Institution to which the site 
belongs (such as the European Commission, European Data Protection 
Supervisor, or a generic ‘Agencies and other bodies’). Particularly 
troubling is the frequent absence of the Description metadata, which 
instead could aid users in navigating between and within collections. 
According to WAM, Description is a crucial element as it allows for a clear 
explanation of the content and context of the site or collection. 
Description can include information about the source, historical or 
biographical information about the organisation or person responsible 
for creating the web content, objectives pursued, selection criteria, and 
reasons behind archiving a particular website. By investing more in 
descriptive activity and taking time to reflect on the use of metadata, 
many of the issues regarding user consultation and archive usability 
could be reduced. 

It is possible that the reason for the methodological deficiencies in 
describing and providing metadata for EU websites is that the archiving 
operations are managed by the Publications Office of the European 
Union, which is the official provider of editorial services for all EU 
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institutions, organs, and agencies, rather than an archival or library 
institution. It is plausible to assume that the adoption of a more archival 
approach – and also greater interaction with the world of research – 
would resolve many of the remaining issues. As pointed out by 
Lorenzana Bracciotti, the archival discipline indeed pays particular 
attention to contextualising the resource (through descriptions of the 
producing entity and archival history), documenting relationships, and 
recording acquisition and preservation processes. 32 

The aforementioned issues are not exclusive to archiving European 
Union websites but are widespread in web archiving in general. 
Unfortunately, the situation has not improved much since Molly Bragg, 
Kristine Hanna and other authors pointed out ten years ago that 
institutions face difficulties in developing best practices and 
methodologies for web archiving programs. This is due in part to some 
organisation stakeholders not fully recognising the importance of web 
archiving for their digital preservation activities, resulting in limited or 
no funding.33 

One also might think that in the absence of effective selection or disposal 
criteria, and in the face of a massive risk of loss or degradation of 
websites (and the information they contain), redundancy could prove to 
be a valuable tool for safeguarding and retrieving the maximum amount 
of information. In web archiving, redundancy manifests as capturing 
content multiple times and is inevitable as it results from the replication 
of documents. While this ensures the availability of information, it also 
leads to storage overabundance, making it difficult to analyse content 
and reducing the quality of search results. Additionally, this raises 
sustainability issues at environmental, social and economic levels. 

In a workshop organised by Archive-it, archivist Jillian Lohndorf 
emphasised that considering sustainability when it comes to web 
archiving should not be an ‘extra’, but rather a ‘“way of thinking” that we 
apply towards planning and implementation of all our web archiving 
program activities’. Sustainability is about planning and documenting 
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roles, responsibilities, processes, and management and preservation 
policies. It involves ‘responsible planning around how a resource (or 
project, program, or other entity) should be managed over time. To that 
end, every sustainability plan needs to include information not only 
about how to manage transitions and ensure persistence but also about 
how and when the resource might be discontinued and sunset’.34 

In a study conducted a few years ago, it was found that the issue of 
sustainability for archives, repositories, and digital libraries is rarely 
discussed in the Library and Information Science (LIS). The study’s 
authors define sustainability as ‘the continued operation of a collection, 
service, or organization related to digital libraries, archives, and 
repositories, over time and in relation to ongoing challenges. We include, 
but do not limit ourselves to, bit- or item-level preservation or within the 
context of an organisation or project’.35 They emphasise that the 
complexity and multidimensional nature of the sustainability concept 
makes it difficult to develop methodologies to analyse it, as well as the 
lack of conceptual models. In another study, also conducted on LIS 
literature, Eschenfelder and Shankar also highlight the importance of 
paying attention to the sustainability of the institutions that curate, 
preserve, organise, and provide access to archived data in order to 
ensure their persistence. The research revealed a varied and complex 
landscape, where the concept of sustainability applied by these 
institutions ranges from their internal capabilities to environmental 
monitoring, external environmental turbulence, governance and 
relationships, and changes in scientific communities and their data.36 

In 2010, the Blue Ribbon Task Force on Sustainable Digital Preservation 
and Access produced a final report which identified six conditions 
required for the economic sustainability of digital preservation. These 
conditions include ‘recognition of the benefits of preservation by 
decision makers, selection of materials with long-term value, incentives 
for decision makers to act in the public interest, appropriate 
organisation and governance of preservation activities, ongoing and 
efficient allocation of resources for preservation, and timely actions to 
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ensure access’.37 Even though the BRTF mainly focused on the issue of 
economic sustainability, it is clear that preserving valuable digital 
materials today is crucial for ensuring access to them in the future. 
Ongoing and efficient allocation of resources for preservation is key to 
achieving this.38 

Conducting a thorough examination of digital preservation methods can 
help improve digital preservation’s environmental sustainability. This 
can be achieved by reducing the adverse environmental effects such as 
using electronic devices and resources, the support infrastructure 
required for cloud and network storage, the raw materials and energy 
needed for these infrastructures, and other factors.39 

 

Conclusion 

As Stefano Allegrezza pointed out, the selecting and disposing of content 
in digital environments, particularly web archiving, are complex 
operations requiring scientific and methodological reflection. This 
reflection should also encompass aspects relating to web archiving, such 
as copyright and personal data protection. Furthermore, it is essential to 
constantly reassess the goals of web archiving, particularly in the context 
of long-term projects. Websites are not the only things that evolve; the 
questions that guide their capture evolve and so do our objectives. 

Creating well-curated and representative collections in web archiving 
should be a universally pursued goal. However, there is no single 
criterion that can be followed to achieve that goal. In this regard, Gilda 
Nicolai emphasises the failure of efforts to provide universal educational 
guidelines or criteria. However, she also rightly reminds us that ‘all acts 
of evaluation are conditioned by the context and constrained by social 
elements, by both international and national laws and regulations and, 
for digital archives, by technology’ and that, for an evaluation to be 
successful, it is necessary to carry it out ‘in full knowledge of the 
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contextual conditions’.40 I would also add that a successful evaluation is 
only possible through close and ongoing collaboration between 
archivists, computer scientists, legal experts, and scholars from different 
disciplines and research areas. Without this collaboration and long-term 
methodological and scientific reflection, it is impossible to carry out even 
a modest web archiving project. 

One final consideration before concluding: the loss of websites and web 
pages is inevitable, just as it was and continues to be with analogue and 
digital documents and information.41 Julien Masanès has also highlighted 
this aspect, pointing out that at the end of the nineteenth century, the rise 
of serial publications such as newspapers and periodicals led to doubts 
among the librarian community about their intellectual scope, and 
reactions (for example about the difficulty in cataloguing these 
publications), similar to our approach to dealing with the vast amount of 
information available on the web today. Of course, there are clear 
differences between the publishing boom of the past and the vast amount 
of information and documents produced and available today on the web.  
The ‘bulimia’ that often characterises web archiving initiatives does not 
lead to well-curated and representative collections. For example, the 
web archiving operation carried out by the PO for the EU’s websites is 
futile because they ‘capture’ and collect as many websites as possible 
without any methodological reflection, criteria defining its objectives, 
and metadata that enable the usability of the archived websites. 
Furthermore, concerning the issue of information loss in the digital age, 
Masanès has emphasised how the ‘expansion of the online publication’s 
sphere’ has also led to the ‘mechanical drop in average number of 
readers of each unit of published content. Some pages are even not read 
by any human nor indexed by any robot at all’.42 This is a ‘physiological’ 
loss of documents and information, proportional to the quantity (and 
quality?) of documents and information produced today. 

In conclusion, there is a recurring theme in the specialist literature 
regarding digital archives that cannot be ignored and can easily be 
applied to the archiving of websites. To proceed with web archiving, it is 
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essential to reflect on the purpose of archiving, define conceptual 
models, methodological and scientific frameworks, and prepare 
forward-looking yet flexible actions to adapt to the needs of the moment. 
The specialists in this field appeal to all those involved in the creation, 
management and preservation of digital archives and archived websites. 
It is a warning that needs to be heard now more than ever before. 
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