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1. INTRODUCTION

The management of books and manuscripts as information resources involves a 
seemingly paradoxical contradiction. Given that storage conditions meet estab-
lished standards, the most effective way to extend the lifespan of text-carrying doc-
uments is to minimise usage and circulation. But while the actions taken to ensure 
the preservation of physical documents thus generally focus on establishing stable 
conditions, the survival of the works carried by these artefacts relies on movement. 
Texts have throughout history been transferred from carrier to carrier in order to 
reach readers and as a method to ensure their survival beyond the life span of the 
supporting substrate. Transmission has always been an integral part of the life cycle 
of documents. But the strategies applied vary. Materials such as clay, stone, papyrus, 
parchment, and paper have been used to carry inscriptions. With the invention of 
printing the paper-based codex became the default format for storage and transmis-
sion of texts in the Western world.

We are now in the midst of a new paradigmatic media shift as digitisation has be-
come an integral component of collection management in the culture heritage sec-
tor. Documents and objects, previously accessed on location in heritage institutions, 
are now transferred into digital formats and managed, distributed, and engaged 
as binary encoded representations. The ubiquitous presence of digital technology 
in our everyday lives has led us to accept – sometimes unreflectingly – these rep-
resentations as substitutes, replacing access to source documents.

The growing reliance on digital reproductions raises questions regarding the role 
and function of the documents and collections at the managing institutions. Activ-
ities and development within the field of digitisation in the cultural heritage sec-
tor tend to focus on the production and administration of information resources, 
e.g. infrastructure for production and dissemination, long term sustainability, and 
the capacity to manage and process large data sets. But the relation between the 
source document and its reproduction, the actual transmission from the analogue 
to the digital domain, has garnered considerably less attention. As resources that are 
created and maintained within the digital domain are incorporated within in the 
holdings of the heritage institutions the distinction between born digital and digit-
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ised should be of some concern and consequently also the relation between source 
document and reproduction. To a great extent it is this relation that conditions the 
informative capacity of the reproduction, that is, its capacity to serve as a substitute 
for the source document or as an enrichment, a pointer, or a comment on a particu-
lar document or collection. The notion of informative capacity will be further de-
veloped in chapter 2 as part of the theoretical framework that underpins this thesis.

The objects in focus for this thesis – text carrying documents – are part of material 
culture. The digitisation process relies on technical equipment and the resulting 
digital document consists of strings of binary code and is manifested through the 
interaction of hardware and software. There are consequently several aspects of the 
relation between source documents and their reproductions that are quantifiable. 
This relation can thus be described (at least to some extent) in terms of resolution of 
capture device, parameters such as bit depth and colour space, the associated meta-
data, file formats, and interface design to name a few relevant factors.

However, if we regard the informative capacity of a document not as an intrinsi-
cally fixed entity but rather as the result of the interaction between its constituent 
informative dimensions and the user, the relation between the source document 
and its reproduction can no longer be defined by relying on quantifiable parameters 
only. The way we engage in documents is based on their characteristics as products 
of technical processes but also on our assumptions regarding their capacity as pro-
viders of text- and/or image-based inscriptions as well as their functions within a 
social context. The roles we ascribe to them are situation dependent. In this way 
the digitisation process, in itself a drastic procedure of mediation, also reflects our 
expectations on the capacity of the resulting products. 

The digital document exists as a definite piece of materia, i.e. as hardware, software 
and code but also as a conceptual formation, subjected to multiple, and sometimes 
conflicting interests. As a binary formation the digitisation conversion can be de-
scribed highly accurately by defining technical procedures and sequences of code. 
But as a conceptual formation this transmission is harder to grasp; the conversion to 
digital format destabilises boundaries and exposes the document to acts of reconfig-
uration and interpretation that have no equivalent in the analogue domain. Still, our 
understanding of the digital resource as a provider of information is often shaped by 
a rather uncritical acceptance of the reproduction on “face value”, thereby ignoring 
both the technical particulars of the binary format as well as the consequences of 
the digital transmission on a conceptual level. 
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The focus of this thesis is thus summarised in its title: “How reproductive is a re-
production?” 

1.1. The problem area
The topic of this inquiry is the digitisation of printed documents. The relation be-
tween the source document and its digital reproduction constitutes the core area of 
research. As this relation is conditioned both by technical parameters and theoreti-
cal assumptions there are several complementary aspects that have to be considered 
and discussed in order to establish the research questions that guide the thesis. In 
this section the area of inquiry will be outlined.

The product of the digitisation process, the reproduction, always represents an in-
dividual copy. It will be argued that the characteristics of this relation, between 
the source document and its representation, are factors that highly influence the 
informative capacity of digital resources. This aspect is frequently overlooked in the 
general “digitisation discourse” where digital representations tend to be assessed on 
face value and the particulars of the source documents, as well as the consequences 
of the process of transmission, often are trivialised.

The Internet portal Europeana serves as one of many such examples.1 The interface 
offers access to the digitised collections of approximately 2,300 museums, libraries, 
archives, and galleries across Europe. The intention to offer a pan-European per-
spective on cultural heritage as formulated by the executive director Jill Cousins: 
“Europeana is a platform created with the European user in mind, where others can 
build on and create new ways of seeing our cultural and scientific heritage.”2

As long as we remain within the domain of Europeana we face a uniform presenta-
tion of the contributing institutions’ collections. The mosaic of quadratic thumb-
nails homogenise the different types of objects retrieved in the search query into 
vast arrays of unified heritage units. But as soon as we try to trace the individual 
document, via its link back to the holding institution, we are faced with increasing 
degrees of heterogeneity. What we see (as accessing the Europeana website) is far 

1 <http://www.europeana.eu>. This and all subsequent references to internet based resources 
were accessed 23 May, 2015.
2 Jill Cousins, Executive Director of Europeana interviewed in LIBISzine, June 2014, <http://
www.libisplus.be/libisplus/libiszine>.



4︱Introduction

from what we get (when we enter the domains of the individual institutions that 
manage the collections). There is an overwhelming variation in every possible pa-
rameter regarding the digital resource; e.g. metadata, type of images, contextualis-
ation, levels of description, linking with the source document/object. The European 
cultural heritage in digital format is, on the local level, anything but homogeneous. 

This example is not intended to suggest that the encounter with collections and in-
stitutions in “real life” will have a less disparate impact, rather on the contrary. The 
example serves as an illustration of the capacity of digitisation as a tool of shaping 
(and even of recreation) and the potential risks involved in uncritically accepting 
what you are presented with.

Part of the reason behind this readiness to use and accept digital resources on face 
value might be ascribed to the apparent complexity and opacity of digital repro-
duction technology. This understanding often causes digitisation to be regarded as 
a kind of black box; an incomprehensible procedure where documents are entered 
and refined into pure information in a transformation of almost alchemical propor-
tions. The chain metaphor of the digitisation process, the “digitisation chain”, is of-
ten seen as verifying this conception of an almost linear and causal relation between 
input and output in the digitisation process.3 This understanding of the process, a 
flow of documents that are turned into information, will inhibit understandings of 
the capacity of digital reproduction. A critical analysis will thus also have to consid-
er the challenges to the conceptual consistency of the document posed by the con-
version from analogue to digital format as the defining parameters of the document 
in digital format differ considerably from those of the printed book.

The characteristics of the digital resource are not only affected by the technolo-
gy employed to capture and represent documents. Underpinning the design and 
management of the transmission process are assumptions regarding the informa-
tive potential of the documents involved and the principles according to which this 
potential is digitally rendered. Supporting any digitisation activity there are conse-
quently institutional praxes, ideals and theoretical frameworks that regulate what 
constitutes the informative capacity of the source document in a given instance of 
use, and how this potential should be rendered in digital format. These aspects can 
be seen as representing a kind of tacit knowledge on an institutional level – guiding 

3 An early example of this use can be found in S.D. Lee, Scoping the Future of the University of 
Oxford’s Digital Library Collections, Final Report, 1999.
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principles that are taken for granted and rarely documented – and in this way fur-
ther contribute to the obscurity surrounding the digitisation process and its final 
product in form of the digital reproduction.

If the complexities of the transmission are neglected and the reproduction is uncrit-
ically regarded as capable of replacing direct access to collections and documents we 
will risk basing our knowledge and assumptions on sources that have a restricted 
capacity to convey the information potential of the document.4 Specific concern has 
also been voiced in relation to the operations of Google Books.5

So far, the general area of inquiry addressed in the thesis has been outlined. The 
topic of research is also indicated as concerning the relation between the digitisa-
tion process and the documents involved. However, the formulation of the specific 
research questions that guide this thesis will be discussed through a more extensive 
elaboration of the problem description. The following four sections will provide 
such an examination by applying different perspectives on the role of digitisation 
and digital reproductions as parts of institutional infrastructures within the herit-
age sector at large and the library field in particular. 

When we engage with a document in situ at an institution we become part of a 
setting with a number of influencing factors, e.g. infrastructure and knowledge or-
ganisation, catalogues, indexes, and the competence of the staff. This interaction 
establishes an institutional embedding that often supports the informed use of doc-

4 Various aspects of the question of trustworthiness in relation to digital representation are 
covered by e.g. R. Bradley, ‘Digital Authenticity and Integrity: Digital Cultural Heritage 
Documents as Research Resources’, portal: Libraries and the Academy, vol. 5, no. 2, 2005, pp. 
165–175, R. Bee, ‘The importance of preserving paper-based artifacts in a digital age’, Library 
Quarterly, vol. 78, no. 2, 2008, pp. 179–194, S. Bayne, J. Ross & Z. Williamson, ‘Objects, sub-
jects, bits and bytes: learning from the digital collections of the National Museums’, Museum 
and Society, vol. 7, no. 2, 2009, pp. 110–124., L. Duranti, ‘From Digital Diplomatics to Digital 
Records Forensics’, Archivaria, vol. 68, fall 2009, pp. 39-66, R. Gordon, ‘The paradigmatic art 
experience?” Reproductions and their effect on the experience of the “authentic” artwork’, in 
E. Hermens & T. Fiske (eds.), Art, Conservation and Authenticities: Material, Concept, Context. 
Proceedings of the International Conference Held at the University of Glasgow, 12-14 September 
2007, London, Archetype Publications Ltd., 2009, pp. 259–266.
5 See e.g. P. Duguid, ‘Inheritance and loss? A brief survey of Google Books’, First Monday, vol. 
12, 2007, R. B. Townsend, ‘Google Books: Is It Good for History?’, in Perspectives on History - 
The News Magazine of the American Historical Association, 2007, and J.-N. Jeanneney, Google 
and the myth of universal knowledge: a view from Europe, Chicago, University of Chicago Press, 
2007. 
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uments and collections. What, then, is the role of such contextual framings when 
documents are accessed in digital format? 

We will also, in the following sections, scrutinise some consequences of the applica-
tion of digital technology in the management of collections as well as their function 
as tools in systems of knowledge organisation. The lack of a consistent terminology 
will also be addressed, thereby introducing the question of how the digitisation pro-
cess and its products are conceptualised. This will set the ground for a more focussed 
discussion of digital transmission in chapter 2. In order to provide a background for 
this discussion, the introduction of digital technology in the management of docu-
ments within the library sector will be briefly outlined.

1.1.1. Historical framing

The reproduction of text-based document has always been a central activity within 
the library domain, although methods have changed. The technology used for re-
production is closely related to (and is frequently the same as) the methods used for 
production.6 The development of photography and subsequent photo-mechanical 
methods had a substantial impact on the library domain and the management of 
documents at large.7 Gitelman provides an extensive historical overview of docu-
ment production in relation to media technology from the 1870’s and onwards.8

Volume 15 of The Papers of the Bibliographical Society of America (1921) dedicates a 
large section to the presentations and discussions held at the society’s annual meet-
ing in 1921, the theme was the application of photographic methods of reproduction 
in bibliographical work. The discussions mainly focused on issues relating to costs 
and cooperation. However, Bendikson brought attention to some of the limitations 
of the photostatic method when used for scholarly purposes.9 He problematised 

6 The technological aspects of transmission are discussed in section 2.3. 
7 Vannevar Bush’s proposal regarding the MEMEX – an electromechanical memory extender 
based on microfilm – is an example of a more speculative approach. V. Bush, ‘As We May 
Think’, Originally published in Atlantic Monthly, vol. 176, no. 1, 1945, pp. 101-108, reprinted in 
N. Wardrip-Fruin & N. Montfort (eds.), The New Media Reader, Cambridge, MA, MIT Press, 
2003, pp. 37–47.
8 L. Gitelman, Paper knowledge: toward a media history of documents, Durham, Duke Univer-
sity Press, 2014.
9 L. Bendikson, ‘Photographic copying and reproducing’, The Papers of the Bibliographical Soci-
ety of America, vol. 15, 1921, pp. 24–34.
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the use of photostatic reproduction technology as it made it difficult to distinguish 
the typographical inscriptions as separated from i.e. discolouration of the paper or 
specks and erratic typographical artefacts caused by faults in the printing process. 
The introduction of microfilming rendered methods such as photostatic copying 
and duplex cameragraphy obsolete.10 The use of microfilm for accessing source mate-
rial for research was, in turn, questioned on similar grounds as photostatic methods 
already in 1940, by Jackson, and even more disparagingly 50 years later by Tanselle.11 
Still, the advantages outweighed the downsides and microfilming remained the pre-
dominant method for reproduction of text-based documents within the library sec-
tor until well into the 2000’s. 

Digital technology as part of the general trend of automation within office man-
agement was introduced in the library sector in the mid 1970’s.12 At that time the 
“MAchine Readable Cataloging format” (MARC) that enabled computer-supported 
treatment of bibliographical data was already being implemented. Online Public 
Access Catalogues (OPAC) began to replace or, at least, complement the card cata-
logue in the early 1980’s.13 However, digital technology was still mainly used in the 
administration of bibliographical information:

The use of the computer in library environments remains general-
ly limited to automated management of acquisition, cataloguing, and 
circulation information which libraries possessed and administered 
before computers – albeit more slowly. The arrival of the computer 
has yet to change the nature of our knowledge of the book; it has 

10 The commercial introduction of electrostatic copying in the 1960’s marked the return of 
photo-mechanical methods of reproduction within the library field although the conditions 
differed from those of microfilming. Attempts were made to launch photocopying for pres-
ervation purposes but the technology never threatened the position taken by microfilm. The 
use for preservation purposes today tends to be focussed on replacing damaged or missing 
pages in books that are part of circulating library collections. See e.g. American Library Asso-
ciation/Association for Library Collections & Technical Services: Guidelines for Preservation 
Photocopying of Replacement Pages: <http://www.ala.org/alcts/resources/preserv/presvpho-
tocop>.
11 See W. A. Jackson, ‘Some limitations of Microfilm’, Papers of the bibliographical Society of 
America, vol. 35, 1941, pp. 281–288, and G. T. Tanselle, ‘Reproductions and Scholarship’, Studies 
in Bibliography, vol. 42, 1989, pp. 25–54.
12 See e.g. T. Haigh, ‘Remembering the Office of the Future: The Origins of Word Processing 
and Office Automation’, IEEE Annals of the History of Computing, vol. 28, no. 4, 2006, pp. 6–31.
13 See K. Butterfield, ‘Online Public Access Catalogs (OPACs)’ Encyclopedia of Library and In-
formation Sciences, third ed., published online: Dec. 2009, New York, Taylor and Francis, 2009, 
pp. 3992–3996. 
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only mechanized what we already knew. However, the applicability of 
the computer to the questions posed by the physical book may turn 
out to be, by definition, limited to the collection and analysis of data 
created through other means.14 

Digitisation as a method for the visual representation of text-based documents, as 
opposed to representing their metadata as in the OPAC’s, was initially used as a 
technique for the conversion of microfilm but methods were gradually developed to 
enable the direct capture of text carrying documents.15 The capacity of digitisation 
as a technology for accessing source documents was acknowledged by the Council 
on Library and Information Resources16 in the late 1980’s and resulted in a series of 
publications addressing the upcoming need within the library sector to facilitate the 
understanding of “options, trade-offs, economics, and suitability of current technol-
ogies for preservation purposes.”17 The need to establish a common ground within 
the field of digitisation in the library sector, in particular to enable and maintain the 
interoperability that is a key feature of the digital technology, became evident at an 
early stage of digital development. One example is the taxonomy commissioned by 
the Commission on Preservation and Access (CPA) in 1989 in order to address the 
“rather complex field of digitization and electronic encoding”.18 The potential of this 
technology was soon realised:

Storing page images of books permits rapid transfer of books from 
library to library (much simpler and faster than copying microfilm)... 
At present the handling of these images still requires special skills 
and equipment few libraries possess, but there is rapid technological 
progress in the design of disk drives, displays, and printing devices. 
Imaging technology will be within the reach of most libraries within 
a decade.19

14 J. Abt, ‘Objectifying the Book: The Impact of Science on Books and Manuscripts’, Library 
Trends, vol. 36, no. 4, 1987, p. 35. 
15 For an overview of the historical developments of digital imaging within the heritage sector, 
and with a particular focus on the library domain in the UK and US see M. M. Terras, ‘The 
Rise of Digitization: An Overview’ in Digitisation Perspectives, R. Rikowski (ed.), Dordrecht, 
Springer, 2011, pp. 3–20.
16 <http://www.clir.org>.
17 CPA, The Commission on Preservation and Access, CPA Newsletter #18, Nov-Dec 1989, 
Washington, DC, Commission on Preservation and Access.
18 CPA Newsletter #18. 
19 M. Lesk, Report: Image Formats for Preservation and Access. A Report of the Technology As-
sessment Advisory Committee to the Commission on Preservation and Access, Washington, DC, 
Commission on Preservation and Access, July 1990.
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In 1994 the US National Science Foundation decided to fund a substantial research 
project to address the potentials of digital technology in the management of library 
collections. This initiative led to the development of the “Digital Library” as a con-
cept to encompass the organisation and dissemination of digital resources within 
the library domain.20

Nearly five years later, Lorcan Dempsey of the Online Computer Library Center21 
(OCLC) observes: 

Memory institutions are actively connecting their collections to these 
emerging knowledge networks. They are creating innovative network 
services based on digital surrogates of their current collections in rich 
interactive digital environments.22

We now are fully encompassed by this global digital space. Cameras, cell phones, 
computers and various types of wearable technology have transformed into mobile 
conversion equipment that are used to capture, process and transfer sound, video 
sequences, images, and texts back and forth between analogue and digital format – 
between “In Real Life” and “The Cloud” – as a salient feature of our everyday lives. 
Heritage institutions increasingly rely on digital format for access, use and re-use of 
their collections. Digital technology thus enables means of production and distribu-
tion that challenge the traditional role of the library institution as an authoritative 
repository of text based information. 

1.1.2. The digital document in the heritage sector

If we rely on the digital reproduction as a supplement to or a substitute to the source 
document we have to address how the capacity of the digital document compares 
with the documents that are managed “hands on”. In this section it will be argued 
that the status of the digital document differs depending on the institutional con-
texts and frameworks of knowledge organisation, thereby underlining the signifi-
cance of the environment on the ways in which documents are treated.

20 H. Besser, ‘The Next Stage: Moving from Isolated Digital Collections to Interoperable Dig-
ital Libraries’, First Monday, vol. 7, no. 6, 2002, no. pag.
21 <https://www.oclc.org>.
22 L. Dempsey, ‘Scientific, Industrial, and Cultural Heritage: A Shared Approach’, Ariadne, 
issue 22, 1999. 
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Cameron, who analyses the character of the digital object within the museum do-
main, argues along the lines of media theorists like Manovich and Bolter & Gruisin 
that the digital object has a natural position as a museum object.23 According to 
Cameron the hesitance towards including digital objects within the heritage dis-
course lies with the ambiguous materiality characterising digital objects:

Significantly, the digital historical object has been undervalued and 
subject to suspicion because its labor of production has been con-
cealed and therefore bears less evidence of authorship, provenance, 
originality, and other commonly accepted attributed [sic] to analog 
objects. For these reasons the digital object’s materiality is not well 
understood.24

To counter the position that she refers to as the digital object being regarded a “ter-
rorist”25 she proposes it would be more correct to view the “real object”, i.e. the ma-
terial artefact, not as challenged but as acting as an alibi for the ”virtual object”, the 
reproduction. The source document will thereby provide the materiality and situat-
edness required for the digital reproduction to being accepted as part of the cultural 
heritage. The digital and the analogue are thus interdependent. Their relation can 
even be described in terms of a response. Miller emphasises this dimension of the 
relation between copies and originals, pointing at the bidirectional aspects of the 
term replication:

Replication as differentiated from mere reproduction. Replication as 
it stands derived from “reply”: the copies transcend the originals, the 
original is nothing but a collection of previous cultural movements. 
Flow... The turntable’s needle in dj culture acts as a kind of mediator 
between self and the fictions of the external world. With the needle 
the dj weaves the sounds together. Do you get my drift?26 

23 See F. Cameron, ‘Beyond the Cult of the Replicant – Museums and Historical Digital Ob-
jects: Traditional Concerns, New Discourses’, in F. Cameron & S. Kenderdine (eds.), Theoriz-
ing Digital Cultural Heritage: A Critical Discourse, Cambridge, MA, MIT Press, 2007, pp. 49–75 
and L. Manovich, The language of New Media, Cambridge, MA, MIT Press, 2001, and J. D. Bolt-
er & R. Grusin, Remediation: Understanding New Media, Cambridge, MA, MIT Press, 1999.
24 Cameron, ‘Beyond the Cult of the Replicant’, p. 70.
25 Cameron refers to the arguments formulated by Jean Baudrillard regarding the threat posed 
by the possibility of 3D-representation overturning the status of the “original”. See Cameron, 
‘Beyond the Cult of the Replicant’, p. 51.
26 P. D. Miller / DJ Spoky, Dark Carnival. 
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The concept of replication, as define above by Miller in relation to DJ culture, spans 
from vinyl into the digital format. The aesthetic use of replication is also encoun-
tered in other areas of digital culture, e.g. glitch art27, and the growing trend in 
museums (e.g. Metropolitan Museum of Art, New York and the Powerhouse Muse-
um, Sydney) to offer 3D files of museum objects as downloads for further creative 
exploration.28 

In comparison with the museum sector we will find almost the opposite stance re-
garding documents within the bibliographical context an their capacity as of dig-
ital surrogates. The hesitance regarding the status of the digital resource is here 
exchanged for a ready acceptance of the capacity of the reproduction. Printed doc-
uments being the results of mechanical processes are inherently associated with 
technologies of mass production. 

Consequently, the introduction of digital technology within the library sector, 
where concepts such as “unicity” and “originality” are not of key significance, did 
not invoke the kind of hesitation as referred to above in relation to the museum do-
main. This may be accounted for by the already extensive use of microfilming and 
photo-mechanical methods to reproduce and preserve printed documents. Early on 
in the introduction period, digitisation was found to offer appealing options both 
for the purposes of preservation and of dissemination. Given the characteristics of 
microfilm (the default method of reproduction for preservation purposes up until 
the expansion of digitisation) the digital option provides unquestionable advantages 
with regard both to the characteristics of the representation, the methods of search 
and dissemination and the potentials of research strategies based on algorithmic 
analysis. 

27 Glitch art refers to the introduction of external code, or corruption of existing code, in 
image or video files in order to introduce and aestheticize malfunctions in existing imagery 
or video sequences. See e.g. R. Menkman, The Glitch Moment(um), Network Notebooks 04, 
Amsterdam, Institute of Network Cultures, 2011. 
28 The Media Lab at the Metropolitan Museum, Washington, offers training in 3Dscanning, 
hacking and printing as part of their “Digital Underground” program; <http://www.met-
museum.org/about-the-museum/museum-departments/office-of-the-director/digital-me-
dia-department/digital-underground/posts/2013/jonathan-monaghan-interview>. The Pow-
erhouse, Sydney housed an event 2014 called “Hack the collection” whereby 10 designers were 
invited to manipulate objects from the collections; <http://www.sydneydesign.com.au/2014/
event/hack-the-collection/>.
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The association with technologies of mass production often obscures the fact that 
each individual copy has to be regarded a unique document, at least in a hand-press 
production run, due to the variables in the printing process. This was the case prac-
tically up to the beginning of the nineteenth century and the introduction of in-
dustrialised printing processes.29 Sassoon has, for example, questioned Benjamin’s30 
dismissal of photography as an art form.31 Her argument is in line with the above 
observation regarding the products of printing processes. Benjamin’s critique is 
based on the capacity to produce series of copies from one photographic negative 
as opposed to the “Aura” of the unique presence of art objects, e.g. an oil painting.32 
Sassoon claims that Benjamin’s understanding of the concept of “original” is limited 
as each copy represents an individual instantiation33 that results in multiple origi-
nal photographs and argues that although the negative in a technical sense might 
be regarded as the “original”, the photographic message is actually conveyed by the 
individual copy – the mass-produced object.34 Parallels can here be drawn to the role 
of the printing forme within letterpress printing and its relation with the resulting 
copies within a printed edition. In this perspective, it is reasonable to view the final 

29 See D. McKitterick, Print, Manuscript and the Search for Order, 1450-1830, Cambridge, Cam-
bridge University Press, 2003, for a discussion on the extent and consequences of printing 
variations.
30 W. Benjamin, ‘The Work of Art in the Age of Mechanical reproduction’ in Illuminations, 
Walter Benjamin, Edited and with an Introduction by Hannah Arendt, Translated by Harry 
Zorn, London, Pimlico, 1999. Benjamin’s essay was originally published in German in 1936.
31 See J. Sassoon, ‘Photographic meaning in the age of digital reproduction’, LASIE: Library 
Automated Systems Information Exchange, vol. 29, no. 4, 1998, pp. 5–15, where she discusses 
digital representation of photographic collections in the light of Benjamin’s notion of “Aura” 
as defined in Benjamin “The work of art”
32 Latour and Lowe expand on this line of reasoning and claim that the production of copies 
in fact constitutes a prerequisite for the notion of the “Original” – the status of uniqueness is 
bestowed the object that is subjected to being reproduced. B. Latour & A. Lowe, ‘The Migra-
tion of the Aura, or How to Explore the Original through Its Facsimiles’ in T. Bartscherer & 
R. Coover (eds.), Switching Codes: Thinking Through Digital Technology in the Humanities and 
the Arts, Chicago, University of Chicago Press, 2011, pp. 275–297.
33 This can be compared with the variations introduced in the non-industrialised production 
of photography as the consequences of manual copying procedures and the material irregu-
larities of photographic paper and emulsion.
34 Sassoon problematises Benjamin’s, in her opinion, uninitiated use of the concepts of singu-
larity and authenticity:
 “However, Benjamin fails to identify that it is the ownership of the printing press   
 which determined the politics of the use of and access to the images, rather than   
 the mere production and acquisition of multiple reproductions.” 

Sassoon, ‘Photographic meaning in the age of digital reproduction’, p. 9.
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composition of types in the forme (or the offset plate) as on par with the photo-
graphic negative. 

Generally, the issue raised within the library sector regarding the endorsement of 
digital technology, concerns whether documents in digital format can be identified, 
retrieved, and accessed with sufficient efficiency. Hesitance is thus rarely based on 
skepticism regarding the potential of the digital medium as such. As demonstrated, 
such doubts are more often articulated within the museum domain. The eviden-
tiary character of the archival record also raises concern in the archival domain. 
Archives represent an intermediate position in relation to the libraries and the mu-
seums, as the capacity of the archival record lies in its materiality, i.e. by providing 
proof of a transaction or an agreement, e.g. in the inscriptions it carries, which pro-
vide the text-based information to the transaction or agreement. Concepts such as 
trustworthiness and reliability thus tend to be more emphasised within the archival 
sector than in libraries.35

Part of the differences between institutional types with regard to the role of dig-
itisation can be explained by the framework proposed by Maroevic regarding the 
“phenomenon of cultural heritage and the definition of a unit of material”.36 He 
argues that the significance of the museum object is based on a complex interaction 
between its artefactual status, involving form and shape, and the meaning. The sig-
nificance of the library object (the document) is primarily based on its meaning i.e. 
its text-based content, whereas its status as an artefact is given less priority. Howev-
er, if the book is incorporated into museum discourse this balance will shift, its arte-
factual significance will increase at the cost of its capacity as provider of text-based 
information. The mode of interaction would consequently change from the reading 
room praxis of reading to the book being observed in a display case. These positions 
are reflected in the use of technologies for reproduction where the library domain 
more readily accepts the use of surrogates than is the case museums. It should be 
noted that there is a long tradition of copying within the museum domain in order 
to protect artefacts, as a means of visualisation, for educational purposes or as a 

35 Digital forensics is rapidly evolving as a discipline primarily in relation to the juridical sta-
tus of documents that are created and managed in the digital domain, e.g. emails and tweets. 
Kirschenbaum et al. provide a useful introduction to this field of research, M. G. Kirschen-
baum et al., Digital Forensics and Born-Digital Content in Cultural Heritage Collections, CLIR 
Publication 149, Washington, DC, Council on Library and Information Resources, 2010.
36 I. Maroevic, ‘The phenomenon of cultural heritage and the definition of a unit of material’, 
Nordisk Museologi, vol. 2, 1998, pp. 135–142.
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method of collection development.37 The use of reproduction for reconstructing his-
torical milieus or demonstrating functionality of mechanical equipment provides 
other examples.

The potential of digitisation within the library field tends to be evaluated on the 
capacity to process and present large volumes of resources whereas the “item by 
item” approach is more in line with the default presentation mode of museums; the 
exhibition. The underlying reason is probably to be found in the field’s operational 
principles as libraries by tradition are concerned with more or less mass produced 
documents,38 whereas the museum sector is generally is regarded as dealing with 
individual objects such as works of art or artefacts with sufficient historical and/or 
cultural value to render status as museum objects. The status of the digital docu-
ment can thus be seen as varying with institutional type. 

Digitisation also has an impact on the operations of the institutions that manage 
collections within the heritage sector. The e-book as a resource to be managed 
within the lending infrastructure has caused considerable problems for individual 
institutions as the licensing agreements for e-resources do not necessarily follow 
the principles established for printed collections. Similar obstacles might also be 
encountered in relation to the actual dissemination of reproductions. Microfilms 
of newspaper can, according to the Swedish legislation, be distributed within the li-
brary sector, but when digitised (although for the very same preservation purpose as 
they previously were microfilmed) the newspapers cannot be made accessible with-
out entering into elaborate licensing agreements.39 

There is also a noticeable effect of digital technology that counteracts the conse-
quences of the institutional characteristics. France et al. refer to digital develop-
ment within the heritage sector as leading to increasing institutional convergence 
as the role of the institutions changes ”... from repositories of objects to repositories 
of knowledge”.40 New venues of cooperation are created within the fields of research 

37 D. C. Kurtz, The reception of classical art in Britain: an Oxford story of plaster casts from the 
Antique, British Archaeological Reports. British Series, 0143-3032; 308, Oxford, Archaeopress, 
2000.
38 I.e. printed books as products of mechanised processes.
39 This is the situation in Sweden in 2015.
40 F. G. France, D. Emery & M. B. Toth, ‘The convergence of information technology, data, 
and management in a library imaging program’, Library Quarterly, vol. 80, no. 1, 2010, p. 42, 
emphasis added.
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and education. Similar arguments have been raised by e.g. Bak & Armstrong and 
Kalfatovic et al.41 

Given and McTavish adopt a historical perspective on developments ensuing from 
digital technology and argue that this trend towards convergence and homogenisa-
tion should more rightly be described as a re-establishment of the historically close 
relation between libraries and museums as sharing the same epistemological foun-
dation.42

The conversion from analogue to digital format is, in itself, an act of levelling and 
the potential of interoperability is based on standards and mutually agreed proto-
cols that tend to prioritise the general at the expense of the particular. It can thus be 
argued that the use of digital technology for transmission purposes is characterised 
by a tension between, on the one hand, the capacity to transcend the ramifications 
of the document and, on the other hand, the need to apply generally agreed stand-
ards. Such conflicts may occur in digitisation projects involving institutions with 
mutually incompatible systems of knowledge organisation, e.g. cross-domain pro-
jects within the cultural heritage sector. 

The ambition to use the potential of digital technology to disseminate a wide range 
of collection types by including them within the same framework might counter-
act that very purpose if the metadata schema used are required to be based on the 
“lowest common denominator” in order to embrace heterogeneity, thus omitting 
the individual characteristics of typical collections or objects.43 

The examples discussed in this section demonstrate how the institutional context is 
an important factor here as the status of the digital reproduction varies between in-

41 See G. Bak & P. Armstrong, ‘Points of convergence: seamless long-term access to digital 
publications and archival records at library and archives Canada’, Archival Science, vol. 8, no. 
4, 2008, pp. 279–293, and M. R. Kalfatovic et al., ‘Smithsonian Team Flickr: a library, archives, 
and museums collaboration in web 2.0 space’, Archival Science, vol. 8, 2009, pp. 267–277.
42 L. M. Given & L. McTavish, ‘What’s old is new again: the reconvergence of Libraries, Ar-
chives, and Museums in the digital age’, in The Library Quarterly, vol. 80, no. 1, 2010, pp. 7–32.
43 Kjellman analyses KO in such a perspective. U. Kjellman, ‘Digitalisering som standardiser-
ing, verktyg i konciperingen av kulturarv’ in N. D. Lund (ed.), Digital Formidling Af Kulturarv: 
Fra Samling Til Sampling, København, Multivers, 2009, pp. 219–237. A focus on digitisation in 
a knowledge organisation perspective is also applied by Dahlström et al. who address digitisa-
tion as a practise within the heritage sector and how it affects the ideals and roles of heritage 
institutions. M. Dahlström, J. Hansson & U. Kjellman, ‘“As We May Digitize” — Institutions 
and Documents Reconfigured’, in LIBER Quarterly, vol. 21, 2012, pp. 455–474.
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stitutions in the heritage sector. But the potentially conflicting ideals of knowledge 
organisation can be encountered even within the same institutional framework as 
will be demonstrated in the following section. 

1.1.3. Different approaches to the digital document within the library 
sector 

Digital technology can be employed as a tool to focus specifically on a document 
or a collection as part of a knowledge organisation strategy. In order to exemplify 
the consequences of such decisions this section will discuss two examples, drawn 
from databases with different scholarly foci; Deutches Text Archive (DTA)44 and 
the presentation of Codex Gigas (CG)45 at the Kungl. biblioteket (the National Li-
brary of Sweden).

The DTA is an example of a digital archive that applies a transmission strategy with 
a focus on the text-based content of the documents. The documents in the database 
can be viewed in parallel representations (see figure 1); as facsimile and in any of five 
formats of transcription.46 

44 <http://www.deutschestextarchiv.de/>.
45 <http://www.kb.se/codex-gigas/Svensk-Codex-Gigas/>. I was part of the CG-project  man-
agement but at the time of my entering the project the web presentation was already de-
signed and implemented. See section 1.5 for a declaration of my professional background at 
the Kungl. biblioteket.
46 HTML-original letterforms, HTML-normalised letterforms, XML, plain text, CAB (Cas-
cade Analysis Broker)-normalised words. In each of these presentation formats text sequenc-
es can be copied and pasted directly from the interface. In addition the works can be down-
loaded in their entirety in these formats as well as in a number of text analytical modes of 
representation.
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Figure 1. Left: facsimile representation. Right: TEI-encoded representation. Seume, Johann Gottfried, 
Spaziergang nach Syrakus im Jahre 1802. Braunschweig u. a., 1803, (p. III).47 

The focus of the DTA is strictly on the text. Elements that are considered as not 
being directly related to the text-based content are given less priority, regardless of 
their informative capacity as constituent parts of the document. Figure 2 illustrates 
the consequences of this approach where the information content in the source 
document is conveyed in a mode that does not match the principles that guide the 
actual digital transmission. 

47 Accessed at <http://www.deutschestextarchiv.de/book/view/seume_syrakus_1803?p=13>. 



18︱Introduction

Figure 2. Left: facsimile representation. Right: TEI-encoded representation. Seume, Johann Gottfried, 
Spaziergang nach Syrakus im Jahre 1802. Braunschweig u. a. 1803, (n. pag.)48 

Here we find that the illustration (an image-based inscription) is omitted in the 
TEI-coded transcription as a result of the priority given to the text (as alphanumer-
ic inscription). What remains of the illustration is the line of code <head> <hi 
rendition=”#aq”>Cura fugit Multo diluiturque mero.</hi> </hi> 
</head><lb/> enclosing the caption that is placed below the etching. The visual 
complement to the informative capacity of the document provided by the illustra-
tion goes unnoticed. Neither the material features, nor the visual aspects of the 
document are represented, as the priorities of the transmission process lie with the 
text-based content. 

However, the DTA provides a highly detailed (and editable) representation of the 
text-based content of the source document. The appreciation of the document as a 
codex with an illustration accompanying the title page is lost. 

The attention to the textual inscriptions can thus result in a downplay of the ar-
tefactual integrity of the document. In a similar manner, however, we find that a 
narrow focus on the aspects relating to the materiality and structural composition 
will also influence the ontological consistency of the document. Such an effect can 

48 Accessed at <http://www.deutschestextarchiv.de/book/view/seume_syrakus_1803?p=10>.
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be observed on the web site dedicated to the presentation of the manuscript Codex 
Gigas49 at the Kungl. biblioteket (KB). 

This website addresses the historical aspects of the document and its text and im-
ages. It is designed with the intention of offering alternative modes of presentation 
that reflect different aspects of the structural make up of the manuscript. The doc-
ument can be browsed according to two principles; either through the organisation 
of the text-based content, (i.e. in sections and chapters) or in a viewing mode (figure 
3) where the folios are grouped according to the structure and sequence of the quires 
that make up the binding.

Figure 3. Visual representation of the binding structure, each quire represented as a folder. Clicking on 
the folder reveals the thumbnail images, clicking on a thumbnail opens the image in a full-screen single 
fol. view mode.50

49 MS A148, aka “the Devils Bible” due to the myths that accompany one of the illustrations 
in the manuscript.
50 Accessed at the Codex Gigas web site at KB. <http://www.kb.se/codex-gigas/
eng/Browse-the-Manuscript/Bible-Old-Testament/Forsta-Moseboken-Genesis/?-
mode=3&page=3#content>.
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This approach results in a very close and critical attention to the structural make-
up of the manuscript. But the digital rendering – while still being a highly accu-
rate representation of the source document, does not bear much resemblance to the 
physical appearance of a manuscript with a codex structure. We can also observe the 
differences in capacity between the image-based representation (figure 3) and the 
codicological description of the text-block; the collation formula (figure 4).

a (f. 1, the paste-down) + i8 with 1 and 8 lost (ff. 2-7), ii8 (ff. 9-16), 
iii8 (ff. 17-24), iv8 (ff. 25-32), v8 (ff. 33-40), vi8 (ff. 41-48), vii8 (ff. 49-
56), viii8 (ff. 57-64), ix8 (ff. 65-72), x8 (ff. 73-80), xi8 (ff. 81-88), xii8 
(ff. 89-96), xiii8 (ff. 97-104), xiv8 (ff. 105-112), xv8 (ff. 113-120), xvi8 
(ff. 121-128), xvii8 (ff. 129-136), xviii8 (ff. 137-144), xix8 (ff. 145-
152), xx8 (ff. 153-160), xxi8 (ff. 161-168), xxii8 (ff. 169-176), xxiii8 
(ff. 177-184), xxiv8 (ff. 185-192), xxv8 (ff. 193-200), xxvi8 (ff. 201-
208), xxvii8 (ff. 209-216), xxviii8 (ff. 217-224), xxix8 (ff. 225-232), 
xxx8 with 8 cut out (ff. 233-239), xxxi8 (ff. 240-241, 142, 243-247), 
xxxii7 2, 4 and 5 are singletons and 6 and 7 have been cut out (ff. 
248-252), xxxiii8 (ff. 253-260), xxxiv8 (ff. 261-268), xxxv8 + 1 5 is 
a slip sewn to 6 (ff. 269-277), xxxvi8 (ff. 278-285), xxxvii8 (ff. 286-
293), xxxviii8 (ff. 294-301), xxxix6 4, 5 and 6 cut out (ff. 302-304) 
and xl8 (ff. 305-312).

Figure 4. The collation formula of the Codex Gigas.51 

Although the foci differ – the CG is concerned with the physical make-up whereas 
in the previous example (DTA) the text is addressed – it can be noted that both 
these examples are conditioned on similar grounds. The browsing options would 
in both cases be very difficult to provide in any other medium than the digital. 
The scholarly representations on the other hand - the collation formula of the CG 
and the linguistic encoding in the DTA – require a specific competence to provide 
meaningful information. The consequences of the conversion to digital format will 
thus be substantially different depending on the particular intent of the process. We 
can in both examples observe how the consistency of the document is challenged. 

Smith discusses the consequences of the digital transmission of text documents: 

It is this aspect of authenticity that appears to be most problematic 
in the emerging digital landscape – the quality of an artifact that pro-
duces a characteristic but perhaps unquantifiable affect in the user 

51 Accessed at the Codex Gigas web site at KB. <http://www.kb.se/codex-gigas/eng/Long/
description/#Collation>.
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through its physical presence … Anything that is intrinsic to the phys-
ical presence is lost.52

So, using Smith’s words; which intrinsic aspects are lost in these representations? 

In the DTA, the codex structure of the source document “dissolves” as a result of 
the focus on the inscriptions it carries. But even this narrowed focus is selective as 
the inscriptions rendered only include the alpha/numeric format. The inscription in 
the form of an illustration does not fit in this category although the caption in the 
lower part of the etching is rendered in the representation. The architecture of the 
reproduced document remains as a ghostly presence in the TEI-encoding. 

We can observe a similar type of displacement in the representation of the Codex 
Gigas. The dimension of the manuscript is an obvious aspect of the loss of the in-
trinsic aspects referred to by Smith in the quote above. From the additional infor-
mation available on KB’s web presentation we learn that the manuscript measures 
89x49 cm but its thickness is not provided. The visual presentation on the website 
is based on a single folio view, i.e. it is not possible to view the document as it was 
read in double folio openings. It can further be argued that aspects relating to its 
imposing physical presence are missing, e.g. the smell of parchment, the intrinsic 
resistance to handling, the creaking sound that is emitted when the boards and 
gatherings are manoeuvred, its sheer size that requires the assistance of two pres-
ervation staff to turn the folios in a controlled manner. Perhaps the aspects lost in 
transmission are best documented by a visual representation such as figure 5 which 
documents the work situation during the condition assessment in preparation for 
the digitisation process? 

52 A. Smith, ‘Authenticity and Affect: When Is a Watch Not a Watch?’, Library Trends, vol. 52, 
no. 1, 2003, pp. 173-174.
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Figure 5. The Codex Gigas is examined by staff from the preservation department at KB, Stockholm, 
February 2007.

The difference in the capacity of the visual representation is apparent if we compare 
the presentation of the materiality as a binding structure (figure 3) or as a collation 
formula (figure 4) with materiality as a factor that regulates the entire interaction 
with the document (figure 5). However, the contextuality conveyed in the image 
taken during handling is difficult to capture and document. Even though most as-
pects relating to this manuscript could be covered by relying on relevant metadata 
schema such a representation would still be limited. In many ways this experience 
is more or less restricted to the direct encounter with the materiality and contex-
tual setting of the document, thus representing features that many respondents in 
the study argued are irrecoverably lost in the transmission. The ability to focus on 
specific aspects has thus a potential both to enhance and to obscure the informative 
capacity of the document. 

It has been argued that the application of digitisation can be designed to meet the 
requirements of different institutional contexts. The examples from CG and DTA 
further demonstrate the capacity of digitisation as a scholarly tool and illustrate the 
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variations in applications of digitisation even within the same institutional frame-
work.53 

These two examples – and several more could be listed – demonstrate how the dig-
ital reproduction of the document is guided by the intention that underpins the 
process and thereby places less emphasis on aspects that fall outside the primary 
focus. There are numerous ways of designing and describing digital processes and 
their products. In the examples in this section the application of digital technology 
was closely related to scholarly procedures. In this sense these processes are relative-
ly well defined. But if we look at the general application of digital technology within 
the heritage sector at large we find a bewildering variation of conceptualisations and 
descriptions. 

We will now proceed to address some conceptions related to the digitisation process 
and discuss their merits as definitions of processes as well as the characteristics of 
their resulting products.

1.1.4. Conceptualising digitisation 

Previous sections demonstrated how digitisation could be applied for purposes relat-
ing to institutional practice as well as to scholarly applications. This is reflected in 
the diversity in the taxonomy used to define digitisation processes and to describe 
their products, a diversity that might contribute to obscure the understandings of 
what these processes actually encompass. 

It can be observed that many terminological concepts employed are based on rhetor-
ical dichotomies such as preservation vs. access or quantity vs. quality. There is also a 
tendency to apply the prefix “e-” in references to digital versions of document types 
that are rooted in print culture, e.g. “e-book”. In this section we will take a closer 
look at some of these conceptualisations.

53 The CG presentation is hosted by KB and the DTA, although managed by the Language 
Research Centre at the Berlin-Brandenburg Academy of Sciences and Humanities, is linked 
to by the Bayerische Staatsbibliothek database. Both these databases and presentations can 
thus be regarded as resources within the library sector.
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The rhetoric following the use of descriptive definitions frequently results in what 
appears to be conflicting interests; e.g. digitisation is carried out either for the pur-
pose of preservation or for access purposes.54 

The conceptual tension between preservation and access pre-dates the development 
of digitisation within the library sector but the concepts are reused in the digital do-
main as indicating types of processes. A problem connected to using “preservation” 
or “access” to classify digitisation processes is that neither of these terms conveys 
any significant information about the characteristics of the digital reproduction. 
The concepts derive from the internal administrative principles of individual in-
stitutions regarding the status of surrogacy and preservation measures within their 
operations. There are no generally agreed standards referring to the implications 
of these concepts. Digitisation does not, in itself, carry any benefits in a preserva-
tion perspective. Its potential lies in the status of the digital resource, i.e. how the 
digital reproduction is used vis-à-vis the reproduced source document. The balance 
between preservation and access consequently has to be based on the collection 
management of the institution carrying out the process.

The characteristics of products of digitisation processes can be shaped on the basis 
of a range of presentation strategies, from rendering documents as images as com-
pletely as possible, to representing them as text files or even as sets of computable 
data. 

Digitisation can also be based on strategies aiming at revealing features in the doc-
ument that are not readily visible when engaged “hands on”. Such approaches might 
rely on filtering techniques, alternating light angels, IR/UV exposure, or X-ray-radi-
ography to reveal inscriptions or details that are obscured due to discolouration, par-
tial removal (palimpsests) or by being covered with new inscriptions.55 3D-scanning 

54 There is a degree of ambiguity caused by the concept “digital preservation” being used in 
reference to the management of digital information as well as strategies that involve conver-
sion of information from analogue to digital format.
55 Examples of such applications can be found in e.g. M. M. Terras, Image to Interpretation: 
An Intelligent System to Aid Historians in Reading the Vindolanda Texts, Oxford, Oxford Uni-
versity Press, 2006, and in R. Boyle & H. Hiary, ‘Seeing the Invisible: Computer Science for 
Codicology’ in W. van Peursen, E. D. Thoutenhoofd & A. van der Weel (eds.), Text Comparison 
and Digital Creativity – The Production of Prescence and Meaning in Digital Text Scholarship, 
Leiden, Brill, 2010, pp. 129–148. Another example is F. G. France, D. Emery & M. B. Toth, ‘The 
convergence of information technology, data, and management in a library imaging program’, 
Library Quarterly, vol. 80, no. 1, 2010, pp. 33–59.
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techniques have also been used to reveal inscriptions by surface analysis.56

It can be argued that the application of digitisation within the field of scholarly ed-
iting in the production of facsimiles and transcriptions (and combinations thereof) 
also represents such strategies of access. The XML-encoding involved in the markup 
of texts has features similar to a preservation strategy as the text-based content is 
transferred to a platform independent format. 

Digital techniques can further be used to restore or reconstitute documents. Such 
is the case in the German project where the content of Stasi57 archives that were 
torn to pieces or fed through paper shredders during the fall of the Berlin Wall 
are digitally reconstituted by digitisation processes relying on pattern recognition 
software.58 The Codex Sinaiticus is another example of how digital technology can 
be used to assemble scattered fragments of a document in an attempt to re-present 
the document’s initial appearance.59 On a similar line, digitisation can also be used 
to assemble physically dispersed documents in order to reconstitute scattered col-
lections, “Virtual reunification”. The International Dunhuang Project is an example 
of such an approach.60

The dichotomy of “preservation” and ”access” is reflected in the use of indicators 
based on “quantity” vs. “quality”. “Mass digitisation” is one such example, often used 
in relation to projects such as Google Books.61 “Large scale digitisation” is anoth-
er quantitatively based definition. The implication of this type of indicators is not 
clearly defined. Rieger, in a report for the Council on Library and Information Re-
sources (CLIR), states that: “The primary motivation of all partners in LSDIs [Large 
Scale Digitization Initiatives] is to make it easier to find and access books” and she 
sees no reason to differentiate between “Large scale” and “Mass” approaches to dig-
itisation.62 Coyle, on the contrary, upholds this distinction on the basis of selection 

56 See e.g. J. Rowe, A. Razdan & J. Femiani, ‘Applying 3-Dimensional Modeling Tools to Analy-
sis of Handwritten Manuscripts’, RLG DigiNews, vol. 8, no. 4, 2004, and The Great Parchment 
Book project: http://www.greatparchmentbook.org/the-project/.
57 Ministerium für Staatssicherheit (STASI) – the secret police of the former East Germany.
58 Spiegel, ‘New Computer Program to Reassemble Shredded Stasi Files’, Spiegel Online 10 May 
2007, 2007. 
59 <http://www.codexsinaiticus.org/en/>.
60 <http://.idp.bl.uk>. 
61 <https://books.google.com>.
62 O. Y. Rieger, Preservation in the Age of Large-Scale Digitization: A White Paper, CLIR Publi-
cation (vol. 141), Washington, DC, Council on Library and Information Resources, 2008, p. 4. 
The LSDI:s in Rieger’s report include Google Book Search (today Google Books), Microsoft 
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procedures, where she defines mass digitisation as digitisation on an “industrial 
scale” without regard to individual selection whereas “large scale digitisation” refers 
to the creation of distinct collections.63 

Definitions of processes based on notions of “quality” are even more evasive. High 
demands on the “quality” of the reproductions are often regarded as contradictory 
to a high production volume. Erway and Schaffner of the Online Computer Library 
Center (OCLC) refer to exaggerated cataloguing praxis as leading to such a conflict 
in relation to digitisation within the library sector.64 Referring to highly detailed 
recommendations regarding the cataloguing of special collections in preparation 
for digitisation, published by Research Libraries Group some years earlier,65 they 
articulate the need to change priorities; to increase production volumes: 

Minimal description will not restrict use as much as limiting access to 
those who can show up [at the library] in person. We must stop our 
slavish devotion to detail; the perfect has become the enemy of the 
possible.66

But streamlining the process in order to increase production does not only involve 
minimising the resources devoted to bibliographic metadata, the handling of the 
source documents can also be regarded an obstacle in the management of the digiti-
sation process. Verheusen states:

To lower the cost and increase the pace of digitisation it is necessary 
to limit the time spent on selection and preparation of materials… 
[…] This will have consequences for the final quality of the digital files, 
but a comparative assessment has to be made to balance between 
reasonable quality and perfect solutions.67 

Live Books, Open Content Alliance, Million Book Project, and a group of research libraries. 
Since the report was published in 2008 some of these initiatives have ceased to operate or 
changed scope. 
63 K. Coyle, ‘Mass Digitization of Books’, The Journal of Academic Librarianship, vol. 32, no. 6, 
2006, pp. 641–642.
64 R. Erway & J. Schaffner, Shifting Gears: Gearing Up to Get Into the Flow, OCLC Programs 
and Research, 2007. 
65 Preparing Digital Surrogates for RLG Cultural Materials, n.d. available via OCLC: <http://
www.oclc.org/research/activities/culturalmaterials/surrogates.html?urlm=159887>.
66 Erway & Schaffner, Shifting Gears, p. 6.
67 A. Verheusen, ‘Mass Digitisation by Libraries: Issues concerning Organisation, Quality and 
Efficiency’, Liber Quarterly, vol. 18, no. 1, 2008, p. 34.
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Verheusen’s argument points at the consequences of relying on “quality” as a de-
fining parameter for digitisation processes. The concept of “quality” in reference 
to digitisation processes is often used in a rather ambiguous manner. “High qual-
ity” obviously indicates something preferable to “low quality”. However, without 
defining what actual aspect is referred to, the concept of quality will not impart 
any information on the particulars of the process, nor the characteristics of the 
reproduction.

A digitisation project with low demands on the extent of metadata and visual rep-
resentation such as the Google Books, may nevertheless meet high demands on 
searchability, volume and delivery. This is in line with more relational definitions 
based on intended use, e.g. Conway refers to “absence of error related to a given use 
scenario”.68 A similar definition is proposed by Terras with the formulation “fitness 
for purpose”.69 Using the claims made above by Erway & Schaffner and Verheusen, 
it could thus be argued that the quality factor of the Google Books Project lies in 
its capacity to generate quantity. It follows that the notion of quality is of little use 
as a descriptive distinction unless conditioned by the particular aspect referred to. 

Dahlström has proposed a constructive approach to this taxonomical dilemma.70 
The term “critical digitisation” is here suggested to characterise approaches to digi-
tisation that focus on the individual and particular aspects of the source documents. 
Attention to detail is favoured with the ambition of producing reproductions with a 
high degree of similarity in relation to the source document. In contrast Dahlström 
positions “mass digitisation” as a large scale approach, aiming at streamlining pro-
cesses as far as possible, sometimes at the cost of only capturing documents partially, 
and selecting aspects that are regarded informative on a general level.71 

68 P. Conway, ‘Archival quality and long-term preservation: a research framework for validat-
ing the usefulness of digital surrogates’, in Archival Science, vol. 11, no. 3-4, 2011, p. 300.
69 M. M. Terras, Digital images for the information professional. p. 191.
70 M. Dahlström, ‘Critical Editing and Critical Digitization’ in W. T. van Peursen, E. Thouten-
hoofd & A. van der Weel (eds.), Text Comparison and Digital Creativity – The Production of 
Prescence and Meaning in Digital Text Scholarship, Brill, 2010, pp. 79–97.
71 The juxtaposition with mass- approaches to digitisation is potentially problematic as defi-
nitions based on quantification do not convey any specific information regarding the char-
acteristics of the products. Dahlström acknowledges this dilemma, suggesting that “critical” 
and “mass” should be seen as the end points in a continuum rather than mutually exclusive 
positions.
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The question is if a conflict between “mass digitisation” and demands on quality 
is inevitable. Due to technical developments the demarcation line between these 
two positions is gradually wearing down. “Page turning scanner robots”72 and scan-
ning equipment with double cameras that enable the capture of openings in one 
go, scripts that perform image cropping for access files, file management routines 
that automatise the import of bibliographic metadata, and processing of pagination 
information for purposes of quality control, are examples of measures that enable 
high demands on the characteristics of images and metadata while maintaining 
high-volume output. One such example is the digitisation centre at the Bayerische 
Staatsbibliothek: 

The Munich Digitization Centre makes no difference between high 
quality digitization and mass digitization. Both is possible due to 10 
years of expertise and the presence of a high quality scanning equip-
ment. The ambition is to scan every book or manuscript once in the 
best quality possible and to use the produced images for different 
purposes such as web presentations, facsimile production as well as 
the production of classic microfilm copies.73

A possible reason behind this general lack of taxonomical rigour is the rate of devel-
opment within the digitisation field where advances in the terminological apparatus 
have not kept in pace with technical progress. An example of this terminological 
immaturity is the readiness with which the prefix “e-” is applied within the digital 
domain in attempts to establish a (sometimes questionable) resemblance to docu-
ment formats of an “analogue” origin. A web search will retrieve examples such as 
“e-book”, “e-brochure”, “e-poster”, and even “e-flyer”.

Concepts such as “preservation”, “access”, “quality”, and “quantity” can thus be used 
to establish points of reference that convey some intelligibility to the otherwise 
“hard to define” capacity of the digitisation process. We can here observe parallels 
with the effects observed in relation to early printed book production where ele-
ments from manuscript culture were retained in the products of print culture. The 
introduced technology tends to re-use or replicate elements from existing media. 
Bolter and Gruisin refer to this tendency as “remediation”, a concept that will be 

72 Scanners fitted with mechanisms that enable the automatic turning of pages during the 
process of capture.
73 From Münchener Digitalisierungszentrum, Digitization Policy, <http://www.digital-collec-
tions.de/?c=digitalisierung&l=en>, italics in original.
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further discussed in section 2.2.74 Another way of articulating this phenomenon is 
expressed by McLuhan in his statement: “the ‘content’ of any medium is always an-
other medium.”75 The book in this way can be regarded as the content of the e-book. 

This tendency might also be caused by the wish to adapt the management of the 
digital representations to already established frameworks for distribution, legal is-
sues, and knowledge organisation. However, this lack of format specificity has in 
many instances proven counterproductive. This has been demonstrated for example 
by the difficulty in applying existing juridical legislation based on the conditions of 
print culture to solve issues raised by web archiving and questions related to copy-
right in the digital domain.

As seen in this section, the usefulness of the terminology generally employed in 
relation to digitisation processes can be questioned. There is an understandable ten-
dency to base distinctions on concepts that are already established although in other 
domains than the digital. This further contributes to difficulties in establishing the 
capacity of the digital reproduction.

1.1.5. Summing up the problem area

We have examined the problem area by applying several complementary perspec-
tives on the central topic of research in this thesis: the relation between the source 
document and its reproduction as conditioned by the digitisation process. The his-
torical framing in section 1.1.1 demonstrated the impact of digital technology with-
in the library sector and also touched upon the use of reproduction technology in 
general. In the following section the perspective was widened to address the status 
of digital reproductions within the heritage domain, outlining the role of the insti-
tutional context in this respect. Digitisation as a tool for knowledge organisation 
was taken up in section 1.1.3 and exemplified with two different applications for 
scholarly purposes. Finally, the somewhat bewildering digital taxonomy associated 
with the processes and their products was addressed in section 1.1.4. 

74 J. D. Bolter & R Grusin, Remediation: Understanding New Media, Cambridge, MA, MIT 
Press, 1999.
75 M. McLuhan, Understanding media: the extensions of man, Sphere Books, London, Routledge, 
1964, p. 8.
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The purpose of discussing these perspectives has been to demonstrate the com-
plexity of the area of research and also to exemplify some of the issues that will 
be approached in the following chapters. The role of the process and the status of 
the documents involved are clearly dependent on the setting wherein the process 
is performed. Two contrasting (and sometimes conflicting) tendencies can be de-
scribed. The principles of knowledge organisation tend to emphasise institutional 
particularities while the “momentum” in the creation of digital resources moves 
in the other direction – towards large scale solutions where heritage portals aim at 
providing single points of access to collections of different types of material and 
contexts. Digital technology also enables a focus on isolated features, which makes 
it possible to design scholarly applications that explore the specific characteristics 
of documents. It can be noted that the higher the particularity of focus the less 
consistent the document will appear.

With this as a background we can summarise the problem that underpins this thesis 
as follows: How can the relation between the source document and its reproduction, 
as conditioned by the digitisation process, be problematised and conceptualised? 
Having thus outlined the problem area we will now continue by discussing the po-
sitioning, objective and relevance of this thesis. 

1.2. Positioning
Altheide and Schneider argue that documents do not exist in isolation but should 
be seen as “part of the ecology of communication”.76 Documents are, in this respect, 
always involved in (and interlinked with) processes of production, dissemination, 
reception and preservation.77 

Documents are a prerequisite for the management and communication of informa-
tion and are consequently part of various social contexts. As such they contribute to 
the infrastructure of the academic world at large as well as being the actual objects 

76 D. L. Altheide & C. J. Schneider, Qualitative Media Analysis, 2nd ed., Thousand Oaks, CA, 
Sage, 2013, p. 6.
77 The first edition of Altheide’s work on document studies was published 1996 (D. L. Altheide, 
Qualitative media analysis, Thousand Oaks, CA, Sage, 1996). The second edition (Altheide & 
Schneider, 2013) is expanded to cover the rapid development within the field of media. De-
spite the primary focus on mass media he presents a methodological approach that makes 
the method applicable also in studies of documents of other types than newspaper and TV.
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of research in several academic disciplines within the humanities and social scienc-
es. While acknowledging this multidisciplinary perspective, the present study is po-
sitioned within the field of Library and Information Science (LIS). However, refer-
ences to theoretical and practical aspects of digitisation as carried out in institutions 
outside the library, and even in the larger cultural heritage sector will be made when 
fitting. Digital transmission is a complex topic and a study of its transformative 
capacity will benefit from the application of perspectives that supplement the focus 
on the library domain.

The thesis has a close affinity with the field of KO within the domain of LIS as dig-
itisation is integrated in activities that are performed in order to describe, systema-
tise, organise and retrieve documents (and/or information provided by these types 
of artefacts and transferred to digital format in databases). 

KO also relates to issues and conceptualisations similar to those that surface in the 
area of digitisation. Smiraglia discusses notions of representation and instantiation 
and outlines a framework for ”content genealogy”.78 The relation between work and 
document is analysed by Tanselle and also by Smiraglia.79 There are also questions of 
bibliographical description of documents, e.g. as formulated by Tanselle, and defini-
tions of text as discussed by DuRietz.80

There is an obvious affinity with the field of document studies and this relationship 
will be explored in more detail in chapter 2. The research topic further establishes 
links with neighbouring disciplines such as scholarly editing, museology and con-
servation as the study has to consider the informative significance of structure and 
the spatial aspects of documents as well as the information provided by alpha/nu-
merical inscriptions. This relation will also be returned to in chapter 2.

78 R. P. Smiraglia, ‘Instantiation: Toward a Theory’ in L. Vaughan (ed.), Proceedings of the An-
nual Conference of CAIS/Actes Du Congrès Annuel de l’ACSI, Data, Information, and Knowledge 
in a Networked World, 2-4- June, 2005, The University of Western Ontario, Canadian Associa-
tion for Information Science, L’Association canadienne des sciences de l’nformation, 2005, pp. 
1–8, and R. P. Smiraglia, ‘Content Metadata– An Analysis of Etruscan Artifacts in a Museum 
of Archeology’, Cataloging & Classification Quarterly, vol. 40, 2005, pp. 135–151.
79 See Tanselle, ‘Reproductions and Scholarship’, and R. P. Smiraglia, The nature of ‘a work’: 
implications for the organization of knowledge, Lanham, Md., Scarecrow, 2001.
80 See T. G. Tanselle, Bibliographical Analysis a Historical Introduction., Leiden, Cambridge 
University Press, 2009, T. G. Tanselle, Literature and artifacts, Charlottesville, Bibliographi-
cal Society of the Univ. of Virginia, 1998, and R. E. DuRietz, Den tryckta skriften: termer och 
begrepp: grunderna till bibliografin: för biblioteken och antikvariaten, för bibliografer och textutgi-
vare, för bokhistoriker och boksamlare, Uppsala, Dahlia Books, 1999.
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The relation to the research field of LIS is distinct. However, the work of libraries 
is in various ways associated with the governance of cultural heritage. UNESCO 
describes the scope of cultural heritage as: 

the entire corpus of material signs – either artistic or symbolic – 
handed on by the past to each culture and, therefore, to the whole 
of humankind. 

and also:

the non-physical cultural heritage, which includes the signs and sym-
bols passed on by oral transmission, artistic and literary forms of 
expression, languages, ways of life, myths, beliefs and rituals, value 
systems and traditional knowledge and know-how.81 

Libraries are, together with archives and museums, closely associated with the man-
agement of cultural heritage. The term memory institutions is sometimes used in 
reference to this mission.

It might appear rational to base the distinction between these institutions on the 
format of the objects typically encountered in the collections; i.e. documents such 
as books and manuscripts, archival records, and objects of historical, symbolic and/
or artistic value. But the principles of building collections, describing and making 
them accessible are not only dependent on the institutional context; they change 
with historical period and socio-cultural setting. The role of the institution as spe-
cific place is also challenged as access to and use of collections does not necessarily 
have to involve physical presence. The present distinction between museums, librar-
ies, and archives, as based on the type of collections, is being gradually destabilised 
by the introduction of digital technology within the heritage sector. Collections are 
increasingly seen as digital resources and stripped of their physical characteristics 
for the benefit of the interaction offered by the browser interface. Cross-institution-
al portals, such as Europeana, emphasise this trend as one and the same interface is 
used for search and presentation regardless of whether the document in question is 
a printed book, manuscript, painting, sculpture or an audiovisual recording.82 

81 See Unesco draft medium term plan, 1990-1995. Accessed at <http://www.unesco.org/new/
en/unesco/resources/online-materials/publications/unesdoc-database/>.
82 <http://www.europeana.eu>.



33︱Introduction

This development is understandable given the potential of the digital format. It is 
also a pre-requisite for certain types of research strategies. Still, the effects on the 
collections are not obvious. It is, however, observed that collections that are not ac-
cessible in digital format, or where the catalogue information is not web-based, risk 
being relegated to oblivion:

What is now clear is that large-scale information providers are com-
petitors with the cultural heritage community in defining what pre-
servation means in the future. In the age of Google, nondigital con-
tent does not exist, and digital content with no impact is unlikely to 
survive.83 

Digital transmission seen as an intervention with the KO consequently also affects 
the relation within a collection and its organisational context. 

Cultural heritage is a somewhat ambiguous description, loaded with sentimental 
and symbolic values as well as conditioned by the material and social context where-
in the concept is used. With the introduction of digital technology the defining 
parameters have had to expand further as physical characteristics can no longer be 
regarded as the defining criteria of the heritage object. The concept of “digital her-
itage” has been used to further widen its scope.84 

We can observe how the role of digitisation as an activity within a library organi-
sation varies with type of library. Libraries with a mission explicitly relating to the 
management of cultural heritage, for example, legal deposit libraries whose job it is 
to create collections that represent a national production of printed matter, or man-
age special types of collections, for example, of specific historical or cultural signif-
icance, might use digital technology to enhance access to their catalogues and col-
lections, thereby contributing to the availability of primary resources for research. 
Research libraries also have a role in ensuring access to scholarly and scientific pub-
lications by providing access points to databases and journals. It can, furthermore, 
be argued that public libraries, by providing public spheres and engaging in outreach 
activities, take part both in the production and dissemination of cultural heritage. 

83 P. Conway, ‘Preservation in the age of Google: Digitization, Digital preservation, and Di-
lemmas’, Library Quarterly, vol. 80, no. 1, 2010, pp. 64.
84 See Unesco Charter on the preservation of the digital heritage, 2003. Accessed at < http://por-
tal.unesco.org/en/ev.php-URL_ID=17721&URL_DO=DO_TOPIC&URL_SECTION=201.
html>.
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The positioning of the present thesis should in this perspective be seen as represent-
ing one of many possible perspectives on the application of digitisation within the 
library sector.

1.3. Previous work 
In section 1.1.5 the general topic of research for this thesis was formulated as con-
cerning the relation between the source document and its reproduction as condi-
tioned by the digitisation process. The sections leading up to this one have demon-
strated some of the complexities involved in the digital transmission of text carriers. 
Given the multidisciplinary character of this research area it is necessary to procure 
examples of previous studies in various academic fields. In this section some of the 
work that this thesis has built on will be outlined. 

The application of digital technology within the humanities dates back to ear-
ly experiments with hypertext (e.g. as advocated by Ted Nelson and the project 
Xanadu85) in the 1980’s and the development of the text encoding initiative (TEI86) 
in the 1990’s. The term “Humanities computing” was initially used in reference to 
this developing area of digital technology but came to be replaced by “Digital hu-
manities” in order to emphasise the connection with research methodology. There 
are several introductions available to the field of digital humanities. Dalbello surveys 
literature and undertakings within the field since the 1980’s and produces a useful 
genealogy of digital humanities.87 Its relevance for the purpose of this research is 
underlined by it being published by one of the leading journals within the field of 
LIS; Journal of Documentation. Burdick et al. provides a supplementary view of the 

85 From the project Xanadu home page < http://xanadu.com/>: 
“We foresaw in 1960 that all document work would migrate to the interactive computer screen, so we could 
write in new ways -
- paper enforces sequence - we could escape that!
- paper documents can’t be connected - we could escape that!
- this means a different form of writing
- this means a different form of publishing
- this means a different document format,
to send people and to archive.”
86 The Text Encoding Initiative is a consortium that manages a standard for representing 
texts in digital format. It thereby provides a resource for the online dissemination of text 
sources within the heritage sector for the purpose of research and teaching. See <http://www.
tei-c.org/index.xml>.
87 M. Dalbello, ‘A genealogy of digital humanities’, Journal of Documentation, vol. 67, no. 3, 2011, 
pp. 480–506.
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domain.88 Terras et al. give a historic overview of some of the texts that defined the 
field of digital humanities.89 

If we consider the relation between the process and the documents on purely tech-
nical grounds there is a wealth of resources available. Guidelines and recommenda-
tions in relation to aspects of the digitisation of collections within the heritage sec-
tor (e.g. quality control, long term sustainability, digital preservation) can be found 
at organisations such as the Federal Agencies Digitization Guidelines Initiative90, 
Digital Preservation Coalition91, Digital Curation Centre92 and Digital Preservation 
Europe93. There are also international initiatives that address specific aspects of the 
digital process such as IMPACT,94 which focuses on making textbased resources 
available on a large scale by initiating innovation within the field of Optical Char-
acter Recognition and language technology. The Digital Repository Audit Method 
Based on Risk Assessment (DRAMBORA) offers tools for internal audits of digital 
storage systems.95 PRONOM is an online registry of file formats that provides infor-
mation regarding file types and software.96 

Several national and international standards that cover technical aspects of the 
digitisation process are published by organisations such as International Orgain-
zation for Standardization (ISO) and National Information Standards Organiza-
tion (NISO).97 There are also numerous studies that further explore these aspects 
in depth. There is an ongoing development of technologies for the digitisation of 
text-carrying documents so that they can be used as primary resources, and the ex-
pectations for such applications within the research community are high. The field 
of LIS research has also long since particularly focused on information needs and in-
formation seeking practices. But the actual informative capacity of digital resources 

88 A. Burdick et al., Digital humanities, Cambridge, MA, MIT Press, 2012.
89 Terras, M. M., J. Nyhan, & E. Vanhoutte, Defining digital humanities: a reader. Farnham, 
Ashgate, 2013.
90 <http://www.digitizationguidelines.gov>.
91 <http:www.dpconline.org/>.
92 <http://www.dcc.ac.uk>.
93 <http://www.digitalpreservationeurope.eu/>.
94 <http://www.impact-project.eu/>.
95 <http://www.repositoryaudit.eu>.
96 <http://apps.nationalarchives.gov.uk/PRONOM/>.
97 ISO <http://www.iso.org/iso/home.html>, NISO <http://www.niso.org/home/>. See ap-
pendix 1 for some examples of standards.
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and its relation to the source document has garnered considerably less interest. Still, 
there are examples where this capacity has been in focus.

One such study is LAIRAH (Log Analysis of Internet Resources in the Arts and 
Humanities) where data from three main portals for the digital humanities in the 
UK were analysed.98 Among the results it was found that a comparatively large per-
cent of the resources, 30%-35%, remained un-accessed, that the users placed high 
demands on the resources in terms of interface, content, and trustworthiness, and 
few of the projects in the study provided documentation of the processes and pro-
cedures used in the transmission. 

The approach adopted by Conway also addresses questions of informative capacity. 
In his study the focus has led to an experimental set-up where the actual documents 
scanned were retrieved and used as references in the evaluation of the digital re-
sources. By devising an error model for digitised books, and four use-cases: “reading 
online images”, “reading volumes printed on demand”, “processing full-text data”, 
and “managing collections” the project examined approximately 5000 scanned vol-
umes and their digital representations.99 This “hands on” evaluation of the char-
acteristics of the digital resource, as a representation of the source document, is 
uncommon within the field. One exception is Henry & Smith who adopted an ap-
proach similar to Conway’s in their evaluation of text digitisation projects for schol-
arly purposes, but with a significantly smaller sample and less structured parameters 
of evaluation.100

In section 1.1. it was argued that the relation between the process and the documents 
not only is a technical conversion but also conditioned by assumptions regarding the 
informative capacity of the source documents, the interests and ideals of the insti-
tutions acting as producers, the particular features of the source documents, and 
the capacity of the equipment used and the staff involved. This area is rather under 
researched. There are, however, some studies that in various ways have inspired this 
thesis and they will be discussed below. 

98 C. Warwick et al., The LAIRAH Project: Log Analysis of Digital Resources in the Arts and 
Humanities Final Report to the Arts and Humanities Research Council, School of Library, Archive 
and Information Studies, University College London, 2006.
99 Conway, ‘Archival quality and long-term preservation’, p. 302.
100 C. Henry, & K. Smith, ‘Ghostlier Demarcations: Large-Scale Text-Digitization Projects and 
Their Utility for Contemporary Humanities Scholarship’ in The Idea of Order: Transforming 
Research Collections for 21st Century Scholarship. Washington, DC, Council on Library and 
Information Resources, 2010, pp. 106–115.
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The material implications of the digital format have been addressed through dif-
ferent perspectives by scholars such as Kirchenbaum, who applied bibliographical 
theories to the computer as a text producing mechanism, and then extended this 
research into the field of digital forensics.101 Hayles positioned the text and the phe-
nomenon of work in the intersection between materiality and binary code.102 Druck-
er applied a similar perspective in her conceptualisation of the codex in the digital 
domain.103 Manoff examined the digital format as conditioned by the materiality of 
hard- and software.104 Sassoon discusses photography and the digital transmission 
of photographic collections in the light of Benjamin’s notion of aura.105 Dahlström 
places a critical focus on the specifics of the transmission of text-based documents 
and outlines a framework for two main strategies; critical digitisation and mass dig-
itisation.106 Kichuk uses the digital conversion of microfilms as a starting point for 
a discussion on remediation in relation to early printed books.107 Questions of simi-
larity and sameness in relation to the concept of the “archival record” are discussed 
thoroughly by Yeo.108

Both Terras and Tarte describe digitally supported research procedures based on 
the approaches observed among scholars in their respective studies.109 Terras also 
addresses the potential risks involved in  relying on digital representations of source 
documents  for scholarly purposes without considering how the digital technolo-

101 M. G. Kirschenbaum, Mechanisms: New Media and the Forensic Imagination, Cambridge, 
MA, MIT Press, 2008. M. G Kirschenbaum et al., Digital Forensics and Born-Digital Content 
in Cultural Heritage Collections, CLIR Publication 149, Washington, DC, Council on Library 
and Information Resources, 2010.
102 N. K. Hayles, ‘Translating media: Why We Should Rethink Textuality’, The Yale Journal of 
Criticism, vol. 16, no. 2, 2003, pp. 263–290.
103 J. Drucker, ‘Entity to Event: From Literal, Mechanistic Materiality to Probabilistic Materi-
ality’, in Parallax, vol. 15, no. 4, 2009, pp. 7–17. J. Drucker, ‘Humanities Approaches to Inter-
face Theory’, Culture Machine, vol. 12, 2011, pp. 1–20.
104 M. Manoff, ‘The Materiality of Digital Collections: Theoretical and Historical perspec-
tives’, portal: Libraries and the Academy, vol. 6, no. 3, 2006, pp. 311–325.
105 Sassoon, ‘Photographic meaning in the age of digital reproduction’.
106 Dahlström, ‘Critical Editing and Critical Digitization’.
107 D. Kichuk, ‘Metamorphosis: Remediation in Early English Books Online (EEBO)’, Literary 
and Linguistic Computing, vol. 22, no. 3, 2007, pp. 291–303.
108 G. Yeo, ‘“Nothing is the same as something else”: significant properties and notions of iden-
tity and originality’, Archival Science, vol. 10, 2010, pp. 85–116.
109 See Terras, ‘Image to Interpretation’, and S. M. Tarte, ‘Digitizing the act of papyrological 
interpretation: negotiating spurious exactitude and genuine uncertainty’, Literary and Lin-
guistic Computing, vol. 26, no. 3, 2011, pp. 349–358.
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gy “normalises” the information during the conversion from analogue to binary 
format.110 Audenaert and Furuta analysed how scholars within the humanities use 
source material (physical documents as well as digital reproductions).111 They argue 
that their observations revealed researchers participating in a “complex ecosystem 
of inquiry” rather than the ordered consultation of individual documents.112 The 
actual understanding of the text in focus is just one of several other aspects, e.g. 
its production, transmission and function that also are central to the use of source 
material. Rimner et al studied the differences between physical and digital resourc-
es as experienced by humanities scholars.113 As in Audenaert and Furuta’s114 study, 
their findings emphasise that the shift to digital format influences notions of the 
context of the documents as well as of their trustworthiness. They also observed how 
the changing modes of interaction, for example, browsing on physical shelves as 
opposed to browsing on a screen, negatively affected the scholars’ appreciation of 
searching for information. However, their report concludes by emphasising how 
digital and physical documents supplement each other as the digital format enables 
strategies for search and use that adds value to the collections in traditional formats. 

Conway’s and Conway & Punzalan’s studies, despite addressing photographic collec-
tions and not text-based documents, are both of relevance for this thesis.115 Drawing 
on the image theoretical framework outlined by W. J. T. Mitchell,116 Conway set 
out to develop a framework for visual literacy based “modes of seeing” as observed 
among the users of digital archives in his study.117 Based on a study of users of digit-

110 M. M. Terras, ‘Artefacts and Errors: Acknowledging Issues of Representation in the Digital 
Imaging of Ancient Texts’ in Kodikologie und Paläographie im digitalen Zeitalter 2 - Codicology 
and Palaeography in the Digital Age 2 [...], F. Fischer, C. Fritze & G. Vogeler (eds.), BoD, Nor-
derstedt, 2010, pp. 43–61.
111 N. Audenaert & R. Furuta, ‘What humanists want: how scholars use source materials’ in 
Proceedings of the 10th Annual Joint Conference on Digital Libraries JCDL ’10, New York, NY, 
ACM, 2010, pp. 283–292. 
112 Audenaert & Furuta, p. 290.
113 J. Rimmer et al., ‘An examination of the physical and the digital qualities of humanities 
research’, Information Processing & Management, vol. 44, no. 3, 2008, pp. 1374–1392.
114 N. Audenaert & R. Furuta, ‘What humanists want’.
115 See P. Conway, ‘Modes of Seeing: Digitized Photographic Archives and the Experienced 
User’, The American Archivist, vol. 73, fall/winter 2010, pp. 425-462, and P. Conway & R. Pun-
zalan, ‘Fields of Vision: Toward a New Theory of Visual Literacy for Digitized Archival Pho-
tographs’, in Archivaria, vol. 71, spring 2011, pp. 63–97.
116 W. J. T. Mitchell, ‘Visual literacy or literal visualcy?’, in J. Elkins (ed.),Visual Literacy, New 
York, Routledge, 2008, pp. 11–19.
117 Conway, ‘Modes of Seeing’, p. 436.



39︱Introduction

ised photographic collections he defines three such modes: “seeing images”, “seeing 
pictures”, and “seeing archives”. The distinction between image and picture is defined 
as that between the visual content and the photograph as a physical artefact. The ar-
chive mode addresses the properties relating to the contextual dimension of photo-
graphs as being part of collections and historical holdings. It is argued that all these 
aspects are affected when photographic material is transferred to digital archives. 
In a subsequent article, Conway & Punzalan further analyse and conceptualise the 
notion of visual literacy.118

With respect to guidelines for digitisation there is not much research undertaken. 
Lopatin examines a selection of guidelines from the library sector during the pe-
riod 2000-2005. She defines her focus as project management, funding, selection, 
metadata creation, legal issues, management, selection, funding, interoperability, 
and preservation issues but does not carry out any deeper analysis as to the insti-
tutional underpinnings.119 Puglia & Rhodes surveys the period 1995-2006. Their in-
terest lies primarily in imaging standards and they do not draw any conclusions as 
to the design of the actual processes.120 Conway takes a structured approach to the 
question of guidelines and outlines a methodology for the analysis of guidelines for 
the digitisation of photographic collections “codifying intent through digitization 
guidelines”.121 Although the digitisation of photographic collections present specific 
challenges that are not directly applicable on the digitisation of text-based docu-
ments his methodology has inspired the design of the empirical study of digitisation 
guidelines in this thesis.

1.4. Objectives and relevance
As argued in previous sections; digitisation is an activity used within the library sec-
tor as a means both of enhancing access and preserving collections. The increasing 

118 Conway & Punzalan, ‘Fields of Vision’. 
119 L. Lopatin, ‘Library digitization projects, issues and guidelines: A survey of the literature’, 
Library Hi Tech, vol. 24, 2006, 273–289.
120 S. Puglia & E. Rhodes, ‘Digital Imaging - How Far Have We Come and What Still Needs to 
be Done?’, RLG DigiNews, vol. 11, 2007.
121 P. Conway, ‘Building meaning in Digitized Photographs’, Journal of the Chicago Colloquium 
on Digital Humanities and Computer Science, vol. 1, 2009, pp. 1–18.
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use of digital technology has directed attention to the question of trustworthiness, 
especially among users with an interest in assessing primary sources.

Deegan and Sutherland formulate this concern: “…the relationship between any 
original object and a reproduction is massively compromised by the sheer impos-
sibility of exact iteration.”122 This thesis addresses the ambiguous relation between 
the source document and the reproduction. Digital transmission is an act of inter-
pretation, the relation between the source document and its reproduction is never 
a 1:1 situation; alterations are always introduced in the process. The prospect of the 
well-informed use of reproduced documents is consequently dependent on the us-
er’s comprehension of how the process has shaped the reproduction. So the issue is, 
what purposes can be met through the digital reproduction?

The aim of this thesis is to establish a clearer understanding of the conditions for 
both the source document and the digital representation and how the process of 
digitisation influences the informative capacity of the reproduction.

The thesis will present a conceptual framework for the digitisation process and its 
possible implications for the documents involved. Such a framework will facilitate 
an analysis of the relation between the factors in the process and the informative 
capacity of the reproduction, i.e. the extent to which a digital reproduction can ful-
fil an intended informative purpose.

The survival of texts is dependent on measures that ensure the preservation, storage 
and distribution of the documents that are a prerequisite for their existence. As 
tools of communication they also rely on an infrastructure that connects the writer 
with the audience. Documents thus exist within complex environments that in-
volve authors and other producers, publishers, printers, retailers, readers and societal 
institutions such as libraries, archives, schools and universities. Digital technology 
affects all of these components and alters their mutual interrelation as established 
in relation to the circulation of printed documents.

The study focuses on issues that are central to academic disciplines where the doc-
ument and the theory and practice of transmission represent the primary topic of 
research. As such, the study will contribute to the development of theory in relation 
to the application of digital technology in several areas within LIS as well as in dis-
ciplines related to the heritage sector, such as museology and archival studies. 

122 M. Deegan & K. Sutherland, Transferred Illusions: Digital technology and the forms of print, 
Farnham, Ashgate, 2009, p. 157.
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The findings in the study are also practically applicable in the design and imple-
mentation of digitisation processes and will thus be of relevance to professionals 
involved in the management, dissemination and transmission of documents in the 
heritage domain and, particularly, in the library sector. 

Before we proceed to discuss some of the terminological aspects of this study, it is 
time to describe my experience and background in the field of digitisation as this 
inevitably affects my pre-understanding of the area of research and also guides some 
of the strategies chosen in the study.

1.5. My background
I have, as a bench conservator, as head of preservation and subsequently working 
as a preservation coordinator, been engaged in various aspects of digitisation at the 
Swedish National Library since the end of the 1990’s. As I was involved in the plan-
ning and management of a number of digitisation projects, I have gained consid-
erable experience on a practical as well as theoretical level of digitisation within a 
national library setting.123 As part of this present research a series of field studies 
were carried out where digitisation operations of different types were documented. 
These visits included the digitisation department at the National Library of Norway 
(Mo i Rana),124 the Media Conversion Center (MKC) of the Swedish National Ar-
chives (Fränsta),125 and the Ebooks on Demand (EoD) project at the Umeå University 
Library.126 Prior to the initiation of this research, I also visited the Munich Digitiza-
tion Center (MDZ), a division of the Bayerische Staatsbibliothek (München)127 and 
the Internet Archive128 project at the Natural History Museum (London)129 where 
botanical documents were digitised in cooperation with the Biodiversity Heritage 
Library (BHL)130. My awareness of the developments within the field is continuously 
updated via my professional network and the study of relevant literature. 

123 This also implies a familiarity with digitisation guidelines as a genre, thereby further sup-
porting the analytical process.
124 <http://www.nb.no/>. 
125 <http://riksarkivet.se/mkc>.
126 <http://www.ub.umu.se/>.
127 <http://www.digital-collections.de/?c=startseite&l=en>.
128 <https://archive.org/>.
129 <http://www.nhm.ac.uk/>.
130 <http://www.biodiversitylibrary.org/>.
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It can be argued that my long-time professional involvement in the field of digi-
tisation may prove to be a double-edged sword in the progress of my research. My 
experiences may affect the lucidity of the investigation as my professional back-
ground inevitably influences my role as researcher.131 However, this background and 
my training as conservator has also provided me with an analytical approach that is 
reflected in my understanding of the digitisation process and the relation between 
material artefacts and their binary counterparts. 

1.6. Terms, concepts and delimitations
Specialised and context-specific terminology will be used in this study. Although 
terms will be explained generally as they are introduced, there are some concepts 
that have to be established initially in order to avoid ambiguity. This section will 
provide such elucidation. The discussions here will in this way also contribute to the 
framing and delimitation of the topic of research. We will return to some of these 
terms and concepts in more detail in chapter 2.

Information is a contested concept. For the purpose of this study, information will be 
regarded, not as an intrinsically fixed feature of a document such as a printed book, 
but rather a phenomenon that is situationally conditioned, i.e. the informative ca-
pacity of the printed book is dependent on the intent of the user in a given situation 
of use. The consequences of different approaches in relation to this concept will be 
discussed in section 2.1. The thesis will maintain a close relation between informa-
tion and the concept of document inspired by Lund who claims that you cannot 
have information without documents.132

The concept of document is also addressed in section 2.1 where various positions will 
be discussed. Suffice to state here is that this thesis adheres to a definition based on 
situatedness, thus following the approach of Briet and subsequent scholars such as 

131 This background is also the reason why the interview study, which forms part of the empir-
ical foundation for this study, was based on users of non-Swedish resources in order to avoid 
any interference with the activities conducted by my own institution.
132 N. W. Lund, ‘Documentation in a Complementary Perspective’ in W. B. Rayward (ed.), 
Aware and Responsible: Papers of the Nordic-International Colloquium on Social and Cultural 
Awareness and Responsibility in Library, Information and Documentation Studies (SCARLID), 
Lanham, MD, Scarecrow Press, 2004, pp. 93–102.
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Buckland.133 Consequently, the characteristics of the document are not restricted to 
specific material configurations but are rather related to its potential as a provider of 
information, conditioned to the requirements in a given situation of use. The digital 
conversion will further destabilise the conceptual fixity due to the distributed state 
that characterises the document in digital format – as binary code. This aspect of 
the digitisation process will be covered in section 2.5 and 2.6. 

Informative configuration refers to the way in which the user engages with a doc-
ument or a digital representation of a source document given the modes of rep-
resentation enabled by the digitisation process. In other words, how the user’s inter-
est in the source document (whether placed on its text-based content, its material 
features or its status in a sociocultural context or combinations thereof, given that 
these aspects are not mutually exclusive but rather complementary) is reflected in 
the engagement with the digital resource. As the concept refers to the interaction 
between the user and the document, it can also be used to describe the guiding 
principles in the digitisation process, e.g. if the transmission is narrowly focused 
on the text in isolation, or has adopted a more inclusive approach to the document 
encompassing aspects that relate to physical make-up. The concept is introduced in 
section 2.4.

Informative capacity is used in relation to a document or a digital reproduction of a 
document. The concept refers to the capacity of such a resource to be informative, 
given the specific interest of a user.

Modes of representation refers to the ways in which the source document is repre-
sented given the parameters of the digitisation process. The concept is introduced 
in section 2.7.

The term transmission is in this study used in reference to the transfer of infor-
mation from a source document to a target document.134 The procedures involved 

133 See S. Briet et al., What is documentation? English translation of the classic French text, Lan-
ham, MD, Scarecrow Press, 2006. Briet’s text was originally published in French in 1951, and 
M. K. Buckland, ‘Information as Thing’, Journal of the American Society for Information Sci-
ence, vol. 42, no. 5, 1991, pp. 351–360.
134 The term translation is suggested both in Hayles, ‘Translating media, and M. Dahlström, 
‘How Reproductive is a Scholarly Edition?’, Literary and Linguistic Computing, vol. 19, no. 1, 
2004, pp. 17–33. The term has the merit of indicating digitisation as an interpretative pro-
cess. However, it has a connotation of text-relatedness. Therefore the term conversion will be 
used when referring specifically to the documents involved in the process of transmission. It 
should be noted that the term “target” also has been used in relation to reproduction with-
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are discussed in section 2.3. Such a transmission can be performed either for the 
purpose of dissemination, e.g. to facilitate access, or as a method for preservation 
– in order to ensure the survival of a text beyond the lifespan of its carrier (or as a 
combination of both these motives as they are not mutually exclusive). However, it 
has to be noted that digital transmission does not, in itself, carry a specific intention; 
it is rather the context wherein the conversion is performed that frames the conse-
quences of the transmission. The methods used for the transmission of text-based 
information, e.g. manual writing, printing, photography, photo mechanical and dig-
ital methods, generally reflect the status of the technological paradigm in society at 
any given time in history.

The term reproduction process is here understood as a subset of transmission proce-
dures, distinguished from other methods by the capacity of the process to reproduce 
a source document that exists independently of the process itself. This excludes 
methods such as pantography, carbon paper and various types of spirit duplication 
processes where the creation of the source document – the original – is an integrat-
ed part of the actual reproduction process.135 The term reproduction can also be used 
in reference to specific products of such processes, e.g. a digital reproduction.

in art theory, referring to the object that is reproduced, e.g. R. Cummins, Representations, 
Targets, and Attitudes, Cambridge, MA, MIT Press, 1996. In order to avoid the ambiguous 
connotations that accompany the term original in relation to transmission of text carrying 
documents the terms source document is used. The terms “source document” and “product” 
are used in A. Vickery & B. C. Vickery, Information Science in Theory and Practice, 3rd ed., 
München, K. G. Saur, 2004.
135 There are several less commonly used techniques for reproduction of text; e.g. tracing, frot-
tage, and pricking but they will, due to their limited use, not be referred to in this study. 
Some processes, e.g. diazo and reflectography, rely on the translucency of the original and are 
consequently of limited use for the reproduction of text-based documents as they cannot pro-
cess documents with double sided inscriptions, however, diazo has been used extensively for 
the reproduction of technical and architectural drawings. The history of office reproduction 
processes is covered in L. Nadeau, ‘Chpter 16 – Office copying & printing processes’, Guide to 
the Identification of Prints and Photographs, Featuring a Chronological History of Reproduction 
Technologies, New Brunswick, Atelier Luis Nadeau, 2002. The term ”reproduction process” is 
also used in the printing industry in reference to the preparation of printing-masters, see H. 
Kiphan (ed.), Handbook of print media: technologies and production methods, Berlin, Springer, 
2001.
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Digitisation and digitisation process refer to transmission methods relying on digital 
technology to capture information content in analogue format and transform it to 
digital, i.e. binary encoded, format.136 

The potential of digitisation and digital processing appears almost unlimited. With-
in the heritage sector digital technology can be applied to improve access to docu-
ments and collections (or part of documents such as individual newspaper articles 
or sections in a TV broadcast), or enable access where documents are difficult to 
handle e.g. due to oversize formats or by requiring specific equipment for playback. 
Digitisation can be used as a part of preservation planning by allowing documents 
and collections to be taken out of circulation due to present or prognosed degrada-
tion or by migrating information from storage formats that will become obsolete 
when no longer supported by hardware and software. It can also be part of measures 
to enhance searchability, encourage public interaction by tagging, for example, or 
to improve the rendition of images, moving images and sound by digital processing 
and even to reveal details indiscernible to ordinary vision by the use of alternative 
radiation sources such as UV, IR or X-ray radiography. The technique can further be 
applied to virtually reconstitute collections that are divided between different loca-
tions or to render documents that are fragmented. Applications also include tools 
for creating “packages” for education purposes, 3D-modelling and other types of 
data visualisation, data-mining, computer-supported linguistic analysis and critical 
text transmission such as scholarly editing. 

For the purpose of this study the concept of digitisation will mainly involve activ-
ities in relation to text carrying documents. Although a focus is placed on printed 
books there will also be references to theoretical and practical aspects concerning 
the transmission of manuscripts. It should be observed that the features distin-
guishing printed documents from handwritten manuscripts with regard to formal 
standardisation and predictability are less prominent in relation to early printed 
books. In many cases comparisons between the two document types will contribute 
to the understanding of the transmission process. 

136 “Digital reformatting” (A. Smith, Strategies for Building Digitized Collections, Washington, 
DC, Digital Library Federation, Council on Library and Information Resources, 2001.), “me-
dia translation” (Hayles, ‘Translating media’) and “digital surrogacy” (Conway, ‘Preservation 
in the age of Google’) have also been used to describe this process. Binary encoding (strictly 
speaking) also includes Morse code, Braille script and Punch cards as these methods also rely 
on digital encoding. However, these methods will not be addressed here. 
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It is worth noting that the traditional modes of scholarly text transmission – facsim-
ile (the text treated as a graph) and transcription (the text treated as individual signs) 
– are applicable also within the digital domain where more integrated approaches 
are facilitated. Greg137 and Redgrave138 provide early examples of discussions on this 
distinction and Weitenkamp139 further expands on various types of facsimiles and 
their production processes. Tanselle adopts a wider perspective on the field of schol-
arly editing and provides an overview of strategies and concepts.140

Digital information capture of text-carrying documents can be performed with a 
camera (e.g. a digital SLR or a camera house fitted with a digital back) or dedicated 
scanning equipment (e.g. flatbed, sheet-feed or overhead/planetary scanner). Digital 
information capture also includes manual procedures, i.e. keying via a computer 
keyboard. The digitisation process thus refers to a set of activities that is engaged in 
order to transfer information from analogue to digital format.

The division between digital and analogue processes of transmission is indistinct in 
relation to methods used for capture, storage and presentation. These two formats 
(digital and analogue) can be combined in both “directions” i.e. digital capture gen-
erating analogue output, (e.g. Computer Output Microfilm)141 and in reverse infor-
mation stored in analogue format converted to digital format (e.g. by scanning a mi-
crofilm). This study will not specifically address processes that relate to documents 
that are ”born digital” and subsequently managed in the digital domain.142 It should 

137 W. W. Greg, ‘“Facsimile” reprints of old books. IV. Type facsimiles and others’, The Library, 
vol. 6, no. 4, 1926, pp. 321–326.
138 G. R. Redgrave, ‘“Facsimile” reprints of old books. II. Photographic facsimile’, The Library, 
vol. 6, no. 4, 1926, pp. 313–317.
139 F. Weitenkamp, ‘What is a facsimile?’, The Papers of the Bibliographial society, vol. 37, 1943, 
pp. 114–130.
140 G. T. Tanselle, ‘The Varieties of Scholarly Editing’ in D. C. Greetham (ed.), Scholarly Edit-
ing: A Guide to Research, New York, The Modern Language Association of America, 1995, pp. 
9–32.
141 Digitally stored data converted till microfilm.
142 The glossary available at the Federal Agencies Digital Guidelines Initiative (FADGI) de-
fines “born digital” as “Digital content that originated as a digital product. Born digital con-
tent is distinct from digital content, which is created through the digitization of analogue 
content.” www.digitalguidelines.gov. Erway offers a complementary definition: “Born-digital 
resources are items created and managed in digital form”, R. Erway, Defining ‘Born Digital’: an 
Essay by Ricky Erway, OCLC research, 2010. <http://oc.lc/born-digital>.
It should further be noted that, by and large, all contemporary printed documents are born 
digital, i.e. are produced using digital equipment. Owens argues that there does not exist any 
information in digital format that is not born digital as the digitisation process always results 
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be observed that the transmission process from the analogue source document to 
the user of the digital reproduction actually involves a series of transmissions; for 
example conversion from analogue to digital format, transformation between sever-
al digital storage and transmission instances (e.g. servers, access points, and clients) 
and finally conversion back to analogue format in order to reach the user e.g. in the 
form of a display or as a printed output.143 The source document/reproduction rela-
tion can thus be used on a ”macro level” to cover an entire process, and it can also be 
used with reference to individual sequences within that process. 

It has to be observed that what is transmitted in the digital transmission process are 
the instructions that control the text’s performance, not the actual textual signs. 
This relation between visual appearance and hidden structure will be referred to 
in various ways throughout the thesis. Section 2.3.2 provides a detailed discussion 
of the transmission as a binary formation and section 2.5 addresses the conceptual 
formation, i.e. the document.

1.7. The research questions and outline of the thesis
The thesis will demonstrate how digital transmission actually involves two sets of 
conversions; from analogue format to digital during capture, and from digital to 
analogue as the resource is engaged with by a user (since we cannot interact directly 
with binary code). It will be argued that this sequence of deconstruction and recon-
figuration is a key feature of the digitisation process, a feature that inevitably shapes 
the characteristics of the representation. The particulars of the digitisation process 
thus condition the capacity of the reproduction to provide information and, conse-
quently, govern its parameters of use. Section 2.6 will argue that such alterations, 
given the intended use of the reproduction, can be perceived of as enrichment as 
well as a loss in informative capacity, vis-à-vis the source document. The digitisation 
process is not a simple cloning operation but should rather be characterised as an 
interpretative activity with several influencing factors. Depending on the use of the 

in a new document, T. Owens, ‘All Digital Objects are Born Digital Objects’, [Blog] The Signal: 
Digital Preservation, Library of Congress, 2012 May 15, 2012, <http://blogs.loc.gov/digitalpres-
ervation/2012/05/all-digital-objects-are-born-digital-objects/>.
143 For a comprehensive discussion of the implication of information transfer between ana-
logue and digital formats see H. M. Gladney & J. L. Bennett, ‘What Do We Mean by Authen-
tic? What’s the Real McCoy?’, D-Lib Magazine, vol. 9, no. 7/8, 2003. 
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reproduced sources of information, the consequences of these influencing factors 
will be of more or less concern. But, as the use of digital representations increasingly 
replaces access to primary sources in situ at managing institutions there seems to be 
good reasons for scrutinising and problematising the process of digitisation.

The digitisation process is based on assumptions regarding the information poten-
tial of the source documents and their reproductions as well as the procedures re-
quired to manage and convert information back and forth between analogue and 
binary format. The transmission is thus conditioned by technology as well as by the 
interest and ideals guiding the people and institutions involved. The central issue of 
research was summarised in section 1.1.5 as concerning the conditions of the source 
document and the digital representation and how the procedures involved in digi-
tisation (which actually encompass the conversion from analogue to digital format 
during capture and the conversion from digital to analogue during the representa-
tion) influences the informative capacity of the reproduction.

As demonstrated in section 1.1, the problem area is highly complex as it involves in-
stitutional ideals and interests, theoretical frameworks concerning documents and 
information, and the technology used in the process as well as the interests of the 
users who engage with digital resources. Three research questions (RQ) are formu-
lated in order to cover this wide field of theory and practice. 

A study of the process and relation to the source document and the resulting prod-
ucts will have to be underpinned by a framework that can handle technology as well 
as less structured and definable parameters such as the concepts of “documents” and 
“information”. This forms the base for the first question:

RQ1: Which theoretical frameworks are applicable when analysing 
the digitisation process and defining its parameters, and how can 
they help us understand and conceptualise the relation between 
the digitisation process and the digital reproduction? 

 
Although the thesis is not designed to address the technical aspects of the digital 
conversion per se it is nevertheless necessary to establish a basic comprehension of 
the process of transmission and how it affects the characteristics of the resulting 
products. This forms the base of the second question:

RQ2: Which factors in the digitisation process condition the char-
acteristics of the reproduction and its capacity to complement or 
replace access to the source document? 
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The digitisation process exposes the source document to a radical reconstruction. 
Some aspects are emphasised while others are given less priority. The document as a 
coherent entity is challenged as it is rendered in digital format. How does this affect 
its informative capacity? This forms the base of the third question:

RQ3: How is the informative capacity of the source document 
affected when made accessible in digital format and how does this 
influence the ways in which a group of scholarly users engage with 
and assess the potential of the digital reproduction? 

Two empirical studies are designed on the basis of these research questions. The em-
pirical studies are supplemented with a critical examination of relevant theory and 
conceptualisations, primarily within the field of document studies, but also within 
LIS in general as well as from neighbouring disciplines such as museology and con-
servation. Boundary Object theory will provide a structural underpinning for the 
studies in this thesis, underlining the correspondence between the parameters of 
the digitisation process, the characteristics of the source document and its digital 
reproduction. 

The examination of the concept of “document”, its defining characteristics and ca-
pacity to provide information, is carried out in chapter 2. This chapter establishes 
a theoretical foundation for this research and a framework for the analysis of the 
results of the two empirical studies.

The first of the empirical studies, The digitisation process (chapter 4), consists of an 
analysis of conceptions regarding the digitisation process and how they are mani-
fested in a number of recommendations, “best practices”, and guidelines produced 
by institutions and organisations with a high impact on the field of digitisation 
within the library sector. The study will investigate the components of the process 
and their interrelation in order to analyse how the digitisation process affects the 
conceptual consistency of the document. 

The second empirical study, The capacity of the document in digital format (chapter 
5), is based on a series of interviews where researchers describe their interactions 
with documents in digital format. These respondents all rely on digital reproduc-
tions of documents, texts and associated metadata on a professional basis, either as 
researchers within the humanities and social sciences engaged in text encoding and 
the production of scholarly editions, or by using digital sources as a complementary 
informative resource in their working situation, for example as a library informa-
tion officer or an antiquarian bookseller. The intention is to investigate the points 
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of interaction between users and documents, thereby gaining an understanding of 
the characteristics of the digital reproduction and its capacity to replace access to 
the reproduced source document.

1.7.1. Outline of the thesis

The thesis is structured as follows:

Chapter 1 introduces the topic of research, outlines the problem area and the con-
textual setting of the thesis. Three research questions are formulated. 

Chapter 2 provides the conceptual and theoretical framework of the study. Drawing 
on relevant literature, it consists of a critical analysis of the concept of document 
and its relation to the notion of information. The principles of production and re-
production of documents are discussed together with the consequences incurred 
through digital technology for these activities. Two concepts are developed as a re-
sult of the analysis: informative configuration and modes of representation, and will 
be re-used in the empirical studies. The chapter also outlines the role of Boundary 
Object theory in the study. 

Chapter 3 presents the methodology applied, outlines the analytical approach, and 
reflects upon the material that provides the basis for the two empirical studies.

Chapter 4 and 5 present the findings from the two empirical studies together with 
a detailed account of the analytical procedures. Chapter 4 covers the analysis of the 
digitisation process and chapter 5 covers the interview study. 

In chapter 6, the results of the two studies, together with the conceptual and the-
oretical notions developed in chapter 2, are discussed and related to the research 
questions.

Chapter 7 summarises the conclusions and contributions, reflects upon the study as 
a whole, and provides suggestions for further research. 
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2. THEORY 

Documents and information are two phenomena of central importance in this 
study. In order to set the scene for the analysis of the digitisation process we will 
have to devote some attention to the basic principles that governed the production 
and reproduction of documents prior to the introduction of digital technology.144 
This analysis, with a focus on how information is captured and represented, will 
form a theoretical base, and a conceptual modelling, that will be returned to in the 
study of digital methods of transmission.

The chapter is comprehensive in size as it serves two purposes; it provides the theo-
retical framework that underpins the thesis and also develops two key concepts that 
will be used in the two empirical studies. The concept of informative configuration 
is introduced referring to the capacity of a document to provide information, i.e. 
to be informative given the specific interest of a user. In this way the chapter will 
emphasise the link with the field of document studies, thus strengthening the po-
sitioning of this thesis within the framework of LIS. The chapter will finally argue 
that a) the digitisation process involves two sets of format change, from analogue 
to digital during capture and back to analogue during presentation and b) that the 
ways in which these format changes are carried out will affect the options available 
to the user for her engagement in the digital representation of the source document. 
The concept of modes of representation is therefore introduced in reference to how 

144 The distinction between on the one hand digital and on the other hand print culture is often 
used to justify general statements regarding the characteristics of documents, based on, for 
instance, production technology, assigning a homogeneous set of characteristics. Gitelman 
cautions against such ill considered use as it ignores the multitude of processes that have 
been (and still are) used to produce and reproduce various types of documents without in-
volving digital technology, see Gitelman, Paper knowledge. Keeping Gitelman’s observation in 
mind it will nonetheless be argued here that the impact of digital technology cannot be fully 
comprehended without understanding the basic principles behind the production and repro-
duction of documents based on non-digital techniques such as writing, typing, photography 
and various mechanical and photomechanical printing processes, i.e. those often referred to 
as typical for print culture.
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the digital resource is presented. Both informative configurations and modes of rep-
resentation will be reused as analytical tools in the examination of the document as 
rendered in digital format.

2.1. Documents and information
Document might seem like a term that does not give much room for interpretation, 
at least not within the field of Library & Information Science (LIS). However, the 
different theoretical frameworks relating to the concept reveal that there is far from 
consensus on what actually constitutes a document. Lund describes two issues that 
have a profound impact on the field of document theory: the ramifications of the 
document concept itself (i.e. whether the definition should strive to include a wide 
range of phenomena or if it is more fruitful to adapt a narrow definition) and the ac-
tual definition of the components that make up the document.145 The introduction 
of digital technology exposes this framing to further tensions. Regardless of format 
the concept of document has a long tradition of use within LIS and this section will 
take a closer look at the nature of this phenomenon. 

Paul Otlet, one of the forerunners in the field of information science, saw the task 
of documentation as that of organising what he referred to as “graphic memory”, 
i.e. “written or illustrated documents”, as well as “original or reproduced drawings, 
and photographs of real objects.”146 He saw in the science of bibliography a means 
of systematising documentation with the aim of creating a “machine for exploring 
time and space”. His approach was practical, relying on organising facts found in 
documents using a hands on “cut & paste” procedure. By organising and interlinking 
facts in this way, his goal was to create the “universal book” where all facts could 
be organised regardless of origin in the museums, archives or library sector. For this 
reason he is often acknowledged as outlining the principles of databases and hyper-
text long before the development of digital technology. Perhaps more importantly, 
he developed principles of organising library collections with the purpose of facili-
tating collaboration and dissemination. 

145 N. W. Lund, ‘Document theory’, Annual Review of Information Science and Technology, vol. 
43, 2009, pp. 399–432.
146 P. Otlet & W. B. Rayward, International organisation and dissemination of knowledge : select-
ed essays of Paul Otlet, FID Publ., Amsterdam, Elsevier, 1990, p. 86.
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Both Hjørland and Lund refer to the symbolical implication of the decision taken by 
the American Document Institute in 1968 (some thirty years after Otlet’s major work 
on documentation) to change its name to the American Society for Information Sci-
ence.147 They both refer to this name-change as reflecting a shift within the library 
community from “document retrieval” to “information retrieval” – from working 
with documents to working with information.

The phrase “the document turn” has been used to describe the (at least in some areas 
of LIS) re-emergence of the document as a central concept and topic of research.148 
This should not primarily be seen as a counter-reaction to the notion of information 
but rather an indication of the need, brought by digital technology, to re-address and 
reconsider core phenomena within the field such as text, document, and information. 

The type of documents in focus for this thesis is generally referred to as printed 
books. This definition involves two defining aspects; printed indicates the technol-
ogy used to transmit the text-based information for which the document acts as a 
carrier.149 Book refers to the structural make-up, and to some extent to the material 
composition, of the document. A printed book is consequently a definition of an 
artefact used for the storage and distribution of textual inscriptions. The definition 
of this type of document can thus be based on its structural characteristics. The 
Resource Description and Access (RDA) defines the book (the “volume”150) on the 
grounds of such structural features: “One or more sheets bound or fastened together 
to form a single unit.”151 A book can consequently be studied using methods appli-
cable in other studies of material culture objects. Needham takes such an approach.

It is not too much to say that we now understand that each copy of 
an incunable may be looked upon as a small archaeological site, which 
may be studied stratum by stratum.152 

147 See B. Hjørland, ‘Documents, memory institutions and information science’, Journal of Doc-
umentation, vol. 56, no. 1, 2000, pp. 27–41, and Lund, ‘Document theory’.
148 Various aspects of this approach are discussed in R. Skare, N. W. Lund & A. Vårheim, A doc-
ument (re)turn: contributions from a research field in transition, Frankfurt am Main, Lang, 2007.
149 The information potential of the printed book is, of course, not limited to the inscribed 
signs. This issue will be further discussed here and in section 2.4.
150 Within an analytical bibliographical context this structure would be referred to as a codex.
151 Resource Description and Access toolkit. Accessed at <http://www.rdatoolkit.org/>.
152 P. Needham, ‘Copy-specifics in the Printing Shop’ in B. Wagner & R. Marcia (eds.), Early 
Printed Books as Material Objects: Proceedings of the Conference Organized by the IFLA Rare 
Books and Manuscripts Section Munich, 19-21 August 2009, Berlin, De Gruyter Saur, 2010, p. 9.
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The archaeological perspective is also adopted by Meadows in a study of document 
architecture, and Dalbello-Lovric, in her application of archaeological theory to the 
analysis of bibliographical documents.153 The significance of the material features 
of the document as provider of information is also emphasised by Pellegram in a 
study of paper-based office practice, and by Wildemuth as an important dimension 
of document studies.154

The book can thus be defined a material artefact. Moreover, the book also (in most 
cases) carries inscriptions.155 Buckland argues that the aspect that distinguishes the 
book from other material objects such as archaeological findings, zoological speci-
mens, antiquities and artwork, is its function as a provider of text-based informa-
tion. In his influential study of the concept of information this distinction – the in-
tentionality to act as a “discursive object” by virtue of carrying textual inscriptions 
– is used as a defining criterion of the book.156 However, as the informative capacity 
is contextually based and not exclusively restricted to text-based content, his defi-
nition also includes artefacts that are not produced as text carriers and even objects 
that are not primarily intended to be informative at all. The informative capacity is 
here based on the extent to which an object can be used as provider of information. 

Buckland’s definition thus encompasses several categories where the text-carrying 
document is an obvious but not exclusive member. Although the textual inscription 
is a significant feature of the “discursive object” the ramifications and relation to 
the document is not self-evident. Scott also refers to “text” and intentionality but 
adapts a somewhat less inclusive approach by making a distinction between “doc-
uments”, where the textual inscription is a central feature, and “inscribed objects” 

153 See A. J. Meadows, ‘The scientific paper as an archaeological artefact’, Journal of Information 
Science, vol. 11, no. 27, 1985, pp. 27–30, and M. Dalbello-Lovric, ‘The Case for Bibliographical 
Archeology’, Analytical and Enumerative Bibliography, vol. 10, 1999, pp. 1–20.
154 See A. Pellegram, ‘The message in paper’ in D. Miller (ed.), Material Cultures: Why Some 
Things Matter, London, UCL Press, 1998, pp. 103–120, and B. M. Wildemuth, ‘Existing Docu-
ments and Artifacts as Data’ in B. M. Wildemuth, (ed.), Applications of Social Research Meth-
ods to Questions in Information and Library Science, Westport, CT, Libraries Unlimited, 2009, 
pp. 158–165.
155 That is if we refer to the book as a product of a process of transmission. However, looking 
at the book as a physical structure, a method of holding sheets together, we also find examples 
without inscriptions, e.g. a notebook.
156 Buckland, ‘Information as Thing’, p. 351. Three perspectives are applied on the phenome-
non of information: 1. “Information-as-process” (when someone is informed, what they know 
is changed), 2. “Information-as-knowledge” (the knowledge communicated), and 3. “Infor-
mation-as-thing” (objects, such as data or documents, that are regarded as being informative.
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e.g. coins, clocks, and cars where the actual inscription is “peripheral to their main 
significance”.157 

Gunder, on the other hand, suggests that “text” should not be used solely in ref-
erence to textual signs with an explicit communicative or informative purpose.158 
She proposes a broader understanding based on text seen as “signifying elements in 
any form arranged in any way”.159 In this definition she includes text-carrying docu-
ments as well as artefacts in a broader sense (any products of material culture) and 
even “buildings and gardens”.160 Tanselle widens the scope even further as he states 
that the “textual approach”  should not be exclusively reserved for objects within the 
manuscript-/print culture but rather that it is a method of analysis applicable to all 
works of artistic expression equalling, for example, a change of “texture” in an art 
work with the editing of a text.161 

This all-inclusive view is not uncontested. The museologist Hooper-Greenhill ar-
gues that positioning material structure on par with text will result in a prioritisa-
tion of “discursive meaning” at the cost of “material meaning”.162 She sees text as a 
phenomenon with limited material implications: 

Although it could be argued that words necessarily have a material 
character (they may be expressed in book form, or written around 
a piece of pottery), the material form rarely comprises part of the 
meaning of the text.163 

It can be noted that DuRietz, in his taxonomy of the text, refers to the actual de-
posit of ink or dye that makes up the shape of the characters (on the sheet) as “ma-
terial text”.164 DuRietz thus places a focus on the materiality of documents and the 
text. He thereby actually enables a structural relation between the notion of text 

157 J. Scott, A Matter of Record: Documentary Sources in Social Research, Cambridge, Polity 
Press, 1990, p. 5.
158 A. Gunder, ‘Forming the Text, Performing the Work: Aspects of media, Navigation, and 
Linking’, in Human IT, nr. 1-3, 2001, pp. 81–206.
159 Gunder, Forming the text, p. 91.
160 Gunder, Forming the text, p. 91.
161 G. T. Tanselle, ‘The Textual Criticism of Visual and Aural Works’, Studies in Bibliography, 
vol. 57, 2005, p. 2.
162 E. Hooper-Greenhill, Museums and the Interpretation of Visual Culture, Museum 
Meanings, London, Routledge, 2000.
163 Hooper-Greenhill, Museums and the Interpretation of Visual Culture, p. 115.
164 ”Materiell text”. Du Rietz, Den tryckta skriften, p. 53.
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(as manifest in the document) and the hierarchical levels of descriptions within 
reference bibliography (as expressed in the FRBR-terminology165) and descriptive 
bibliography (as formulated by Bowers166). For the purpose of this thesis, the textual 
inscription will be considered as one of several significant features that contribute 
to the capacity of the document to provide information (this issue will be expanded 
upon in the following section). 

Buckland also emphasises the situational aspect as a criterion in his definition of 
the document:

At quite specific situations and points in time an object or event may 
actually be informative, i.e., constitute evidence that is used in a way 
that affects someone’s beliefs; and [… s]ince the use of evidence is 
predictable, albeit imperfectly, the term “information” is commonly 
and reasonably used to denote some population of objects to which 
some significant probability of being usefully informative in the future 
has been attributed.167 

Printed books can in this way be seen as a subset of documents with a potential-
ly informative capacity. Buckland builds on Suzanne Briet, who in her pioneering 
work on documentation Qu’est-ce que la documentation? based her definition of the 
document on its potential to provide evidence, i.e. the document is a representation 
or a proof of a “physical or intellectual phenomenon”.168 

Her well-known example is how an antelope does not qualify as a document as long 
as it is grazing on the savannah but once it is introduced in a KO context (in her 
example a zoological garden) it gains the status of a document.169 She continues:

165 Functional Requirements for Bibliograhical Records < http://www.ifla.org/publications/
functional-requirements-for-bibliographic-records>
166 F. Bowers, Principles of bibliographical description, Winchester, St. Paul’s Bibliographies, 
1994.
167 Buckland, ‘Information as Thing’, p. 357.
168 S. Briet et al., What is documentation? English translation of the classic French text, Lan-
ham, MD, Scarecrow Press, 2006, p.10.
169 A similar evidentiary perspective has been applied within museology where van Mensch 
describes the process of musealisation: “Museum objects are objects separated from their 
original (primary) context and transferred to a new, museum reality in order to document 
the reality from which they were separated. A museum object is not just an object in a mu-
seum. It is a collected (selected), classified, conserved, and documented object. As such it has 
become either a source for research or an exhibit when put on display.” P. van Mensch, To-
wards a methodology of museology, PhD thesis, University of Zagreb, 1992, Zagreb, University 
of Zagreb, 1992, n.pag., section 12, < http://www.muuseum.ee/uploads/files/mensch12.htm>.
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Is a star a document? Is a pebble rolled by a torrent a document? Is 
a living animal a document? No. But the photographs and the cata-
logues of stars, the stones in a museum of mineralogy, and the animals 
that are catalogued and shown in a zoo, are documents.170

It can thus be argued that the intentionality and situatedness of documents might 
provide a more constructive definition of documents than a strict adherence to ma-
terial characteristics such as when Ranganathan for instance refers to a “more or less 
flat surface or on a surface admitting of being spread flat when required”171 or Shera 
who refers to “graphic records”172. 

As demonstrated there is a mutual interdependency between conceptions of in-
formation and documents. Several approaches can be taken in relation to the in-
formative capacity of documents. The document might be considered as a material 
carrier of fixed and defined information. Forbes-Pitt refers to the document as a 
“wrapper for content”.173 A similar view is reflected in the definition proposed by 
the International Organization for Standardization (ISO): “recorded information or 
object which can be treated as a unit.”174 On the other hand we find approaches that 
emphasise the interpretative aspect of the phenomenon:

My claim is that information is properly seen not as an objective inde-
pendent entity as part of a ”real world,” but that it is a human arte-
fact, constructed and reconstructed within social situations.175

It can be observed that the use of zoological rhetoric such as Briet’s antelope is encountered 
also in this context. The museologist Kenneth Hudson remarks: “…a tiger in a museum is not 
a tiger but a museum tiger” quoted in F.-X. Néve, ‘Consciousness, Mankind, Museums’, the 2011 
Micheletti Award Conference and Ceremony, Dortmund, April 9th, 2011, Dortmund, 2011. 
170 S. Briet et al., What is documentation?, p.10.
171 S. R. Ranganathan, Documentation and Its Facets: Being a Symposium of Seventy Papers by 
Thirty-two Authors, Sarada Ranganathan Endowment for Library Science (vol. 10), Bombay; 
New York, Asia Pub. House, 1963, p. 40.
172 J. H. Shera, The foundations of education for librarianship, New York, 1972, p. 197.
173 K. Forbes-Pitt, ‘A document for document’s sake: A possible account for document system 
failures and a proposed way forward’, in Records Management Journal, vol. 16, 2006, p. 13.
174 ISO 15489-1, 2001.
175 I. Cornelius, ‘Information and Interpretation’ in P. Ingwersen & N. O. Pors (eds.), Integration 
in Perspective, the CoLIS 2, Second international Conference on Conceptions of Library and 
Information Science, October 13-16, 1996, København, Royal School of Librarianship, 1996, 
p. 19.
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The theoretical approaches to the informative capacity of documents can be de-
scribed as spanning the two positions that Furner refers to as the objectivist and 
the subjectivist stance, i.e. information considered either as a property inherent in a 
medium or information considered as a property assigned to a medium.176

Latour’s notion of “immutable mobiles” can be seen as an attempt to bridge the 
multifaceted aspects of the document and its functions. The document ensures a 
degree of fixity for the inscribed information while at the same time providing it 
with mobility.177 Prior further emphasises this aspect as he refers to the document 
as a receptacle “of instructions, commands, wishes, reports, etc” and also as an agent 
in its own right with the potential of being manipulated, used as an ally or as the 
base for subsequent action.178 These two approaches adds extra dimensions to the 
question of the capacity of the reproduction.

The debate (in the format of an exchange of articles and open letters in the Journal 
of Documentation, 2006-2009) between two renowned scholars within the field of 
LIS – Marcia Bates who outlines a framework that combines a subjective and an 
objective approach to the concept of information, and Birger Hjørland who argues 
strongly against such a proposal, is indicative of the complexity of this topic.179 

176 J. Furner, ‘Information Studies Without Information’, Library Trends, vol. 52, no. 3, 2004, 
p. 440.
177 B. Latour, ‘Visualisation and cognition: drawing things together’ in Knowledge and Society 
Studies in the Sociology of Culture Past and Present, H. Kuklick (ed.), Jai Press, 1986, vol. 6, pp. 
1–40, <http://www.bruno-latour.fr/node/293>.
Latour’s referens to “inscriptions” primarily refers to how scientific diagramming can be used 
as tools of power. Brown & Duguid widens the concept of “immutable mobile” with a ref-
erence to documents with text-based inscriptions in general; J. S. Brown & P. Duguid, ‘The 
Social Life of Documents’, First Monday, vol. 1, no. 1, 1996. 
Levy takes this metaphoric approach a step further and refers to documents as “those things 
we create to speak for us, on our behalf and in our absence’’; D. M. Levy, Scrolling Forward: 
making sense of documents in the digital age, New York, Arcade Pub., 2001, p. 26. Italics original.
178 L. Prior, Using Documents in Social Research, London, Sage, 2003, p. 3.
179 M. J. Bates, ‘Fundamental Forms of Information’, Journal of the American Society for Infor-
mation Science and Technology, vol. 57, no. 8, 2006, pp. 1033–1045. 
B. Hjørland, ‘Information: Objective or Subjective/Situational?’, Journal of the American Soci-
ety for Information Science and Technology, vol. 58, no. 10, 2007, pp. 1448–1456. 
M. J. Bates, ‘Hjørland’s Critique of Bates’ Work on Defining Information’, Journal of the Amer-
ican Society for Information Science and Technology, vol. 59, no 5, 2008, pp. 842–844. 
B. Hjørland, ‘The Controversy Over the Concept of “Information”: A Rejoinder to Professor 
Bates’, Journal of the American Society for Information Science and Technology, vol. 60, no. 3, 
2009, p. 643.
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The relation between the document and its informative capacity is ambiguous and 
Buckland, acknowledging the problems associated with trying to establish an un-
contested definition, argues that anything, given the contextual situation, can be 
considered informative.180 He also points out that this is a position, which if applied 
unconditionally, risks rendering the concept of information meaningless. Again we 
find that a situational approach offers a constructive way forward, for instance, Fur-
ner suggests:

we might decide that it is more useful to consider (i) not only that all 
signals are potentially informative, but also that all messages are po-
tentially relevant and (ii) that potential informativeness and potential 
relevance are matters of degree.181 

We have here addressed some approaches to the concept of document and outlined 
a definition that will be used in this thesis. It is based on relational aspects and sit-
uatedness rather than predefined characteristics. The capacity to provide informa-
tion, to be informative, is a distinguishing feature here. Still, the relation between 
the document and its capacity to provide information has to be further scrutinised, 
as assumptions regarding this correlation will affect the approaches taken in the 
design of the transmission process. However, in order to address transmission, we 
will have to take a closer look at documents as material artefacts, i.e. how they are 
produced and reproduced and also consider the consequences of the application of 
digital technology in these processes.

2.2. Production and reproduction of documents
Lund defines the document as the result of a process of documentation.182 Drawing 
on the Latin term doceo he suggests that the process of creating a document involves 
four components: human actors, means of production, the modes (the ways the 
means are applied) and the final product; the document.183 He adopts an inclusive 
approach encompassing speech, performances based on music and/or movement as 
well as the production of text-based documents. The central issue is the emphasis 

180 Buckland, ‘Information as Thing’.
181 Furner, ‘Information Studies Without Information’, p. 441.
182 N. W. Lund, ‘Document, text and medium: concepts, theories and disciplines’, Journal of 
Documentation, vol. 66, no. 5, 2010, pp. 734–749.
183 Lund, p. 742.
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on the “close relationship between process and product”.184 The document is the re-
sult of a series of activities involving human cognition as well as technology. 

The document, when seen as the result of a production process, is consequently 
conditioned by the technical paradigm in a given historical period. Kilgour lists 
developments leading up to the establishment of the book in the codex format and 
subsequently what he describes as “the electronic book”.185 He argues that this his-
torical course of events is characterised by a number of “punctuations of equilibria”; 
i.e. technical innovations that have been of vital importance in the shaping of text 
carriers, their production and distribution. 186 Table 1 presents the steps that are out-
lined in this process:

Clay tablet
Papyrus Roll
Codex
Printing
Steam Power 
Offset printing 
Electronic book

Table 1. ”Seven punctuations of equilibria of the book over forty-five hundred years”. From Kilgour.187

In his description, Kilgour includes changes in the structural composition of the 
documents, for example the transition from roll to codex format, as well as changes 
in the actual text-production methods, such as the shift from writing to printing. 
These two aspects, the constituting components of the text-carrier and the technol-
ogy used to produce the text, are obviously closely interlinked. His account reflects 
an almost evolutionary approach to the history of the book as each one of the seven 
“punctuations of equilibria” represents a gradual advance in technology and auto-

184 Lund, p. 744.
185 F. G. Kilgour, The Evolution of the Book, New York, Oxford University Press, 1998, p. 5. The 
term ”electronic book” is somewhat significant of the early stage of digital technology. The 
contemporary term ”e-book” has more far reaching implications for modes of distribution 
and use than what was the case at the time of Kilgour’s writing.
186 Kilgour uses the concept of punctuated equilibria originally introduced by Gould and El-
dredge in the field of evolutionary biology (S. J. Gould & N. Eldredge, ‘Punctuated equilibria: 
the tempo and mode of evolution reconsidered’, in Paleobiology, vol. 3, no. 3, 1977, pp. 115–151.). 
The term is reused here in order to establish a chronological framing of the discussion regard-
ing the production of text carrying documents.
187 Kilgour, The Evolution of the Book, p. 5.
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mation.188 However, if Kilgour’s account of progress is used to define the introduc-
tion of technology specifically suitable for reproduction purposes, i.e. the ability to 
reproduce a source document as opposed to produce multiple copies of a document, 
only two discrete “punctuation of equilibria” are apparent, despite his reference to 
a progression. 

The first is the change from methods based on typesetting, that is, on capturing and 
representing the individual signs of the text, to methods based on transmitting an 
image of the text. A prerequisite for this step was the development of photographic 
technology.189 Gaskell stresses the importance of this technical achievement:

… the application of photography to printing introduced a method of 
reproduction that was potentially as important as printing itself, and 
which was eventually to penetrate if not to control every department 
of book production.190 

Photography was gradually adapted for printing purposes in methods like lithogra-
phy and subsequently offset printing.191

The second step was the introduction of digital technology (what Kilgour refers to 
as the “electronic book”192). Chartier discusses the impact of digital technology in 
an equally drastic wording: 

Our current revolution is obviously more extensive than Guten-
berg’s. It modifies not only the technology for reproduction of the 
text, but even the materiality of the object that communicates the 

188 To counterbalance this vision of constant progress driven by technology it can be observed 
that technical media platforms, rather than replacing each other, generally coexist over time. 
See eg D. E. Nye, Technology Matters: Questions to Live With, Cambridge, MA, MIT Press, 
2006, and O. Larsmo, ‘The temptations of the dinosaur theory’, Eurozine2007-08-03, 2007. An 
alternative to the technological determinism is proposed by R. Williams, ‘The Technology 
and the Society’ in N. Wardrip-Fruin & N. Montfort (eds.), The New Media Reader, Cam-
bridge, MA, MIT Press, 2003, pp. 291–300.
189 Stereography is a non-photographic method for reproduction of letterpress printing formes 
in their entirety. The method is described in section 2.3.1. 
190 P. Gaskell, A new introduction to bibliography, reprinted with corrections, Oxford, Claren-
don Press, 1979, p.266
191 McKitterick discusses the impact of photography on the scholarly representation of early 
printed books as the process of producing facsimiles up to that moment in history had relied 
on manual methods. D. McKitterick, Old books, new technologies: the representation, conser-
vation and transformation of books since 1700, Cambridge, Cambridge University Press, 2013.
192 Kilgour, The Evolution of the Book.
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text to the readers. Until now, the printed book has been heir to the 
manuscript in its organization by leaves and pages… The substitution 
of screen for codex is a far more radical transformation because it 
changes the methods of organization, structure, consultation, even 
the appearance of the written word.193 

These comments by Chartier point at some distinguishing aspects of digital tech-
nology in relation to print- and manuscript production that will be further elabo-
rated in the following sections.

Although the rhetoric can convey a different impression, history shows that the in-
troduction of new media platforms within the field of communication do not seem 
to have an instantaneous impact; new technologies tend to co-exist for shorter or 
extended periods of time with the ones they are expected to replace.194 The rigidity 
of already established technological infrastructure might be a reason but perhaps 
also an initial skepticism regarding the capacity of new media.195

Bolter and Grusin introduce the concept of “remediation” with reference to this 
phenomenon.196 They describe the effects of media transition by defining a range of 
strategies through which the “new” and “old” media interact. A classical example is 
how the early printed books retained features of the handwritten manuscript.197 We 
find today examples of interface design, that attempt to mimic the experience of 

193 R. Chartier, Forms and meanings: texts, performances, and audiences from codex to computer, 
New Cultural Studies, Philadelphia, Univ. of Pennsylvania Press, 1995, p. 15.
194 Ogburn suggests the term “cultural lag” in respect to this phenomenon. See W. F. Ogburn, 
Social change with respect to culture and original nature, New York, B. W. Huebsch, Inc, 1922.
195 Despite the high expectations placed on the “paperless office” we find that today, some 
40 years after the introduction of the concept, a large proportion of office management still 
involves paper-based documents. See A. J. Sellen & R. H. R. Harper, The Myth of the Paperless 
Office, Cambridge, MA, MIT Press, 2002.
The death of the book was proclaimed already in 1835 as a result of the expansion of the 
newspaper industry as discussed in L. Price, ‘The Death of the Book Through the Ages’, The 
New York Times, 10 August 2012, section Books / Sunday Book Review. The librarian (as a pro-
fession) was placed on the “zombie list” (living-dead phenomena) published by the Copenha-
gen Institute for Future Studies in an article in DR Nyheder: M. A. Kristensen, ‘Pølsevognen 
er døden nær - dr.dk/Nyheder/Penge’, DR.DK 20060109, 2009.
196 J. D. Bolter & R. Grusin, Remediation: Understanding New Media, Cambridge, MA, MIT 
Press, 1999.
197 A peculiar example of a remediation (in reverse) is offered in fig. 3, p. 19. It shows the 
interface of the Codex Gigas presentation – where the quires of the medieval manuscript 
are symbolised as folders that was a generic (and contemporary) devise in Graphical User 
Interface design. 
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turning pages e.g in relation to presentation of documents in codex format.198 Bolter 
and Gruisin describe a set of remediation strategies spanning from “immediacy” to 
“hypermediacy”, i.e. from striving to render the interface transparent and invisible 
to the other extreme where the digital resource appears fragmented and engage-
ment is conditioned by a multitude of frames and windows. These two positions are 
not exclusive but often appear in combination.199 

It can be noted that the mediation enabled through microfilm, the standard repro-
duction method for a long period, does not leave the user in any doubt that she is 
engaging in a reproduction. The digital format, on the other hand, offers a mode 
of interaction with the potential to transcend the ramifications of the equipment 
used for viewing. High resolution imaging, zooming, and instant access create an 
apparent intimacy with the document that is rarely encountered in relation to the 
microfilm reader. 

There are also examples of quite the opposite dynamics, especially in relation to 
scholarly applications where the particularity of focus on specific details or aspects 
narrows the interaction to such an extent that the document appears to be more or 
less dissolved into fragments. 

2.3. Basic principles of transmission
The features that distinguish digital reproduction technology are best comprehend-
ed using the basic principles of transmission of text-based documents as a back-
ground. This section will therefore focus on how information is captured and rep-
resented.

198 “Touch & turn” is both a literal description of the functionality and the trademark of one 
of the producers of such an application, the company has now ceased its operations. The Dead 
Sea Scrolls web site, <http://www.deadseascrolls.org.il/> developed by Google, is an example 
of another type of document interaction translated to the screen this time as “virtual scroll-
ing”. For a discussion on the emulation of the codex format in digital media see K. Lundblad, 
‘Kodexsimulationer’ in P. S. Ridderstad & K. Lundblad (eds.), Bokhistorier: Studier Tillägnade 
Per S. Ridderstad, Stockholm, Signum, 2007, pp. 95–103.
199 It can be noted that RDA uses the term “unmediated” in relation to “Media used to store 
content designed to be perceived directly through one or more of the human senses without 
the aid of an intermediating device.” e.g. printed books, as opposed to formats such as micro-
form, video, computer, projected, stereographic, microscopic, audio. See Resource Description 
and Access toolkit <http://www.rdatoolkit.org/>.
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In figure 6 the transmission process is outlined according to the basic steps involved. 

 Figure 6. The relation between capture transmission and representation.

“Capture” indicates the procedures whereby the information is captured, “transmis-
sion” refers to the technology employed to process the captured information and 
“representation” indicates the modes in which the information is presented. 

Prior to the introduction of digital technology text remained a relatively fixed200 
phenomenon within each individual instantiation, i.e. the internal relation between 
the inscription and the substrate does not alter unless the substrate is manipulated 
or deteriorated. Photographic technology did not affect these principles of fixity 
of representation but radically changed the conditions for capture as sequences of 
letters could be captured in a single instance. Schwartz refers to this shift as the 
difference between capturing texts “/s/t/r/o/k/e/b/y/s/t/r/o/k/e/”201 (figure 7) 

Figure 7. Capturing a text as individual signs, stroke by stroke, and representing it as fixed text

as opposed capturing texts as images; in their “entirety”202 (see figure 8).

200 Conditioned by the characteristics of the substrate on which the inscriptions were pro-
duced. Long-term stability is of course subject to the parameters of storage and handling of 
the documents. Fixed text and unfixed text are here used in reference to the stability of the 
transmitted text in its individual instantiation, i.e. text printed on a sheet of paper as opposed 
to text presented on a computer display. This use of fixity should not be confused with the 
notion of “typographical fixity” as used by Eisenstein, which carries other implications; E. L. 
Eisenstein, The printing press as an agent of change: Communications and cultural transforma-
tions in early-modern Europe, London, Cambridge University Press, 1979. The modelling used 
in this chapter to demonstrate different approaches to the transmission is my own.
201 H. Schwartz, The Culture of the Copy: Striking Likenesses, Unreasonable Facsimiles, New 
York, Zone Books, 1996, p. 223.
202 Schwartz, The Culture of the Copy, p.223.
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Figure 8. Capturing a text as an image, in its entirety, and representing it as fixed text.

The difference between these approaches within the pre-digital technical paradigm 
will be addressed in some detail in the following sections as a preparation for the 
subsequent discussion of digital technology for production and reproduction.

2.3.1. Pre-digital methods

Although the pen (or the typewriter) functions as a technical mediator, it does not 
rely on an intermediate stage in the process. Whether the writer is copying a text 
or producing it on the basis of her own cognitive capacity, the tool and substrate in-
volved constitute a relatively instant sequence of transmission. Letterpress printing 
technology introduces a mechanical, rather than cognitive connection, between the 
two stages of capture and representation.

Stroke by stroke

Prior to the introduction of letterpress printing in Western Europe, text repro-
duction mainly implied manual transcription.203 In the instances where text was 
transmitted mechanically, capture was primarily based on the physical modelling 
of a wood, metal or other suitable substrate to act as a printing master (in intaglio 
or relief).204 The invention of letterpress printing changed the condition for text 

203 Texts had been transmitted by mechanical processes prior to Gutenberg’s invention, for 
instance, through relief and intaglio printing (see following footnote), but the system based 
on printing with movable types represented a fundamental shift in text production tech-
nology. Printing with separate types had, at the time of Gutenberg’s invention already been 
practiced in China for 400 years. See J. Needham & T. Tsien, Science and civilisation in China. 
Vol. 5, Chemistry and chemical technology., Pt. 1, Paper and printing, Cambridge, Cambridge 
University Press, 1985, pp. 201-222.
204 The ink in the intaglio printing process is deposited in the grooves of the substrate where-
as, in the relief process, it is located on the raised areas. Methods used include engraving and 
etching (intaglio), woodcut (relief), and lithography (planography). Lithography is based on 
the principle of attraction and repulsion between wetting agents and printing pigments and 
was primarily used for the production of illustrations and artwork it was occasionally uti-
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transmission as this technology, by relying on machinery rather than the manu-
al dexterity of scribes, enabled the production of one and the same text in large 
numbers.205 But the basic premises remained the same; although the volume of the 
output increased, the text was still captured by manual means and represented as 
a sequence of signs on a substrate of choice. During the composition process, the 
text was manually transferred from the manuscript to a printing forme206, although 
the subsequent fixation of textual signs onto a new carrier, the printed sheet, was 
mechanised. The move to industrialised printing did not alter this basic premise. In 
the late 1800’s, type-setting machines, such as the Linotype and Monotype where 
the composer worked at a keyboard rather than at the type case with a composing 
stick, were introduced. However, despite the mechanisation of the composition pro-
cess, the actual procedure of information capture was still based on the text being 
keyed, entered manually ”stroke by stroke”, and resulted in a text presented as a fixed 
representation. 

In this respect, stereography takes an intermediate stage in the process as the start-
ing point. The composed printing forme is here reproduced by being moulded in 
its entirety to enable the casting of new printing formes (now as reproduction in 
entirety) that consequently can be used to produce parallel sequences of ”the same” 
printing set-up.207

Entirety

The invention of photographic technology enabled the transmission of texts to be 
carried out on the basis of text pages being captured in their entirety, as images, 
rather than as individual signs. Methods based on photography were gradually in-
troduced in the printing industry during the final decades of the 19th century.208

lised for the production of text. See B. Gascoigne, How to Identify Prints: A Complete Guide to 
Manual and Mechanical Processes from Woodcut to Ink Jet, London, Thames and Hudson, 1986.
205 The textual signs were transferred to paper not by the manual movement of the quill but 
by the mechanised movement of the inked types of the (printing) forme.
206 The composition procedure included the assembly of printing types to set the text and 
arrange the layout of the printed page. The types were organised and secured in the printing 
forme.
207 See Gaskell, A New Introduction to Bibliography, p. 201-205
208 The daguerreotype was, shortly after its invention in 1839, used for microphotography of 
texts, based on the application of a microscope. For a historical perspective on the use of 
microformats; see A. M. Meckler, Micropublishing: A History of Scholarly Micropublishing in 
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Hence, it can be argued that the term “reproduction”, in the sense of an activity 
defined on the basis of the capturing technique, is not a relevant definition prior 
to the invention of photography. Up to that point in history, the same methods, 
whether manual or mechanical, were employed regardless of the purpose of the 
transmission. 

It has to be kept in mind that the products of a specific method can be reused within 
a different technological framework, for example, files created by digital photogra-
phy can be used to produce offset-prints or a manually keyed text can be distribut-
ed as a digital file. However, while techniques used for reproduction can generally 
be employed for other transmission purposes, not all methods of transmission are 
suitable for reproducing documents. It was not until the end of the 1920’s, with the 
development of microfilming that image-based methods of capture were used for 
reproduction purposes on a large scale. Ever since, until the introduction of digital 
technology, micro-filming has been the main method of reproducing text-carrying 
documents.

2.3.2. Digital methods

With reference to reproduction technology, the second of Kilgour’s “punctuation of 
equilibria” refers to the introduction of digital technology.

With respect to the two principles of capture discussed in the previous section, dig-
ital technology does not represent an alternative approach. However, the funda-
mental significance of digitisation in comparison with methods based on analogue 
technology lies in its capacity to employ either of the two principles, stroke by stroke 

America, 1938-1980, CT, Greenwood Press, 1982. The daguerrotype process was also used for 
producing printing plates. With the invention of the calotype in the 1840’s (based on a nega-
tive/positive process) photographic technology could be used to produce several instances of 
the same image. Photoengraving came into commercial use in the 1890’s and offset printing, 
as based on the lithographic process, was introduced in the printing industry in the early 20th 
century.
The shift in reproduction technology caused by the invention of photography was neither 
momentous nor exclusive within the printing industry. Hence we find that photographic 
methods were gradually being applied within all types of printing processes. For the history 
and technical specificities of printing see e.g. Gaskell, A New Introduction to Bibliography, Kil-
gour, The Evolution of the Book, Kiphan (ed.), Handbook of print media, and J. Drucker & E. Mc-
Varish, Graphic Design History: A Critical Guide, Upper Saddle River, NJ, Prentice Hall, 2008.
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or entirety, for the information capture and, due to digital conversion, the option of 
representing the text as fixed or unfixed regardless of principle of capture.

Digital methods, by relying on code rather than mechanical or chemical processes, 
enable the production of a representation in the form of a digital file and the option 
of choosing a format, either with editable properties (e.g. .txt) or relatively fixed 

properties (e.g. .pdf) 209 (figure 9).

Figure 9. Digital technology enables the modes of capture and representation to be combined. 

This also means that a text captured as an image, for instance in JPEG format, can 
be transferred to editable format by the process of Optical Character Recognition 
(OCR).210 Conversely, a text in readily editable format, such as .doc, can be represent-
ed in a format that imposes a degree of stability, for instance, by converting it to Pdf.

209 Digitally coded information is inherently prone to manipulation. The reference to the sta-
bility of the Pdf (Portable Document Format) should therefore be seen in relation to other 
file formats where editing is an explicit purpose. The Pdf was developed by Adobe Systems 
<http://www.adobe.com> and is now standardised as part of the ISO framework. It can be 
regarded as a kind of envelope that enables the performance of its content to be stabilised ac-
cording to specification, for example, a formatted text page or an illustration based on vector 
graphics will look the same regardless of representational technique (e.g. printer or display) or 
platform (e.g. type of operating system or application). It has to be noted that there are several 
options available to annotate and, in other ways, edit a Pdf-file. 
210 OCR is a method whereby text captured as image is converted to text format by algorith-
mic processing, see M. C. Mariner, ‘Optical Character Recognition (OCR)’ in Encyclopedia 
of Library and Information Sciences, third ed. published online: 31 Aug 2011, New York, Taylor 
and Francis, 2011, pp. 4037–4044. 
Note that the conceptual level is also of importance here. The process can be described as 
text on a page→image→ text file. A closer look will, however, reveal several intermittent pro-
cedures of conversion; text on a page→CCD (Charge-Coupled Device - the image sensor in the 
information capturing apparatus)→image→OCR (algorithmic pattern recognition and probabilis-
tic matching via thesauri)→text file. This more detailed approach also exemplifies some “soft” 
variables in this process; the conversion from text is conditioned by the interaction between 
the CCD and the source document and consequently affected by the characteristics of the 
source document – e.g. irregularities in the types or discolouration of the substrate. The OCR 
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A characteristic aspect of digital transformation concerns the modes in which text-
based information is coded during storage and display. In the case of the printed 
book, the letters on the pages function both as storage and presentation signs. Dig-
itally formatted text, on the other hand, has to be decoded from storage signs, bi-
nary code stored on a hard drive, for instance, to presentation signs readable to the 
human eye, for instance, alphanumeric code presented on a display.211 This obser-
vation is in line with Kirschenbaum’s use of ”formal materiality” (the conceptual 
modelling of the digital document – the representation on the display) and “forensic 
materiality” (the digital document at the bit-level).212 The digitisation process pro-
duces a reproduction whose formal materiality is conditioned by the ontology of 
the computer hard-/software, the representation on the display, whereas forensic 
materiality exists as sequences of binary code. The digitisation process consequently 
has to be addressed on two levels: a conceptual and a binary. This dual concept will 
be used in this thesis as its connotations are more in line with the intention of the 
study than Kirschenbaum´s “formal”/“forensic” dyad.

At the binary (forensic) level there is no clear-cut distinction between the text, cap-
tured as individual signs and the text captured as an image. Biggs addresses this 
potential dilemma and argues that the distinction between information in graphic 
and linguistic/textual format cannot solely be based on technical characteristics, it 
requires an understanding of the specific “content conditions” applied in each case, 
i.e. the distinction between, on the one hand, inscriptions as linguistic content and, 
on the other hand, inscriptions as graphical elements.213 The differences between 
these two is not clear-cut. 

In an ontological perspective, this can be described as a shift from a document 
where storage and display take place in the same unit, for example, on the pages of 
a printed book, to a distributed mode of instantiation where these two functions 

process can further be supplemented with the use of a thesauri to enhance the matching of 
words based on e.g. vocabulary relating to a specific topic or historical period.
211 There are, however, instances where binary code fulfils both the task of storage and of 
presentation; e.g. Morse-signals and documents with Braille script inscriptions. The need for 
dedicated presentation technology is not, however, restricted to digitally coded information. 
Information carriers relying on analogue format, e.g. magnetic tape and vinyl records will 
also require specific technology for access. Microfilm and microfiche arguably belong to the 
same category.
212 Kirschenbaum, Mechanisms, p. 40ff.
213 M. A. R. Biggs, ‘What Characterizes Pictures and Text?’, Literary and Linguistic Computing, 
vol. 19, no. 3, 2004, p. 265.
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are performed in separate units. A text in digital format can serve as an example; 
storage is assigned to a storage device (e.g. a hard disc drive) and a screen (e.g. com-
puter or mobile) serves as the display and does not necessarily need to be in physical 
proximity to the storage device.214 

However, this split between storage and display is accompanied by a simultaneous 
amalgamation of the functions of medium and tool. While they represent discrete 
sets of technology, e.g. quill and parchment or printing forme and paper, within 
the analogue context, it is not meaningful to separate them in the digital domain. 
The computer is at the same time both a storage device and a writing tool and Lund 
thus questions attempt to distinguish between the document and the program used 
to produce it.215 Allison, on a similar line, observes that the delivery mechanism is 
becoming as important as the information it is set to deliver.216 The development 
of methods of data storage and file compression, coupled with advances in wire-
less distribution and GPS-technology, has resulted in a variety of devices based on 
flash-memory and touch screens that gradually merge functions that used to be as-
signed to separate types of equipment, e.g. the camera and the music player. The 
mobile phone is becoming a smart phone where capacity is enhanced by location 
based interaction or bio feedback such as Spotify Running217, a feature of the Spotify 
app that selects tunes with a bpm218 that syncs with the runner’s stride.219 The term 
“wearables” indicates yet another assimilation in functionality where such devices 
become closely integrated with their users, e.g. as bracelets or integrated in clothing. 

214 Although media formats such as microfilm and microfiche also require dedicated display 
devices (microfilm and microfiche readers) text stored on these types of carriers do not un-
dergo a binary reformatting. The text is readable to the human eye without any process of 
decoding.
215 Lund, ‘Document, text and medium: concepts, theories and disciplines’.
216 A. Allison et al., ‘Digital Identity Matters’, Journal of the American Society for Information 
Science and technology, vol. 56, no. 4, 2005, pp. 364–372. The change from browser to dedicated 
applications also enabled new approaches to software development and changed the econom-
ic models of revenue. The growing “appmarket” for mobiles, e.g. Google Play <https://play.
google.com/store> and App Store <https://www.apple.com/itunes/charts/> are examples of 
this trend. 
217 https://www.spotify.com/se/running/
218 Beats per minute.
219 An iconic representative of this trend, the iPhone, is subjected to a thorough analysis in 
P. Snickars & P. Vonderau (eds.), Moving data: the iphone and the future of media, New York, 
Columbia University Press, 2012. The Mp3 format of file compression that set off the trend 
in dedicated music players that has now more or less converged with today’s smartphones is 
discussed by J. Sterne, MP3: The meaning of a format, Duke University Press, 2012.
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This ontological restructuring not only aggravates a clear-cut distinction of the doc-
ument when rendered in digital format. It also affects the capacity of the digital 
reproduction to act as a supplement, a reference or a surrogate. The issue of whether 
a document can be seen as informative is, in this way, further complicated.

This section has addressed the production and reproduction of documents and also 
discussed how digital technology challenges the concept of the document as based 
on features originating in printing technology. We will now return to the question 
of the informative capacity of documents.

2.4. Informative configurations
The concept of informative configuration is here introduced to demonstrate how the 
capacity of the document to provide information is situationally conditioned. We 
will devote some space to this introduction as the concept will be used later on in 
the analysis of the digital resource.

The consequences of the various theoretical positions regarding the concept of in-
formation are accentuated in relation to digital transmission. We will here address 
how the informative capacity of documents can be conceptualised in order to be 
used in the analysis of the process and of the documents involved. 

The situational approach suggested by Furner has influenced the present thesis as it 
offers a way of avoiding the conceptual drawbacks that might arise from adhering 
to definitions of the informative capacity of documents based on predefined char-
acteristics or specific modes of practice. 

Such an approach is encountered in several disciplines that address the informative 
potential of material artefacts. Maroevic’s framework, used to define the informa-
tive capacity of cultural heritage objects as constituted by the institutional context 
(the archival, museum, and library discourse respectively), was discussed in the pre-
vious chapter, p. 13.

The objective of the research project Interpares2 is to define the archival resource in 
digital format.220 The project adopts a multivariate position and outlines a number 
of the significant features of the archival record: “a fixed document form, a stable 

220 The International Research on Permanent Authentic Records in Electronic Systems 
<http://www.interpares.org/ip2/>. 
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content, an archival bond with other resources, and an identifiable context”.221 With-
in the field of archaeology, Caple defines three aspects that characterise the material 
object: it can be seen as an instrument (referring to its function), it carries a symbol-
ic value (referring to its meaning), and it also has a documentary aspect (referring to 
its historical significance).222

These views, although applying different perspectives, have in common that they 
regard informative capacity not as a fixed property of the artefact but rather as sit-
uationally dependent, while still retaining the actual object as a prerequisite in the 
process of conveying information. In this way, they share the principles behind the 
definition of the informative capacity of document as discussed in section 2.1. 

The French cross-disciplinary research group “Rtp-doc” that publishes its results 
under the pseudonym Roger T. Pédauque, has engaged this multifariousness of doc-
uments by outlining a set of constitutive dimensions that in combination with one 
another accounts for the characteristics of a document.223

Rtp-doc defines the document as consisting of three informative dimensions: 

FORM - material characteristics, the physical structure and material 
composition.
SIGN - text based information content, stored in sequences of 
alphanumeric signs) 
MEDIUM as a means of communication and providers of informa-
tion, the functions and relations that are ascribed to the document 
as part of a culturally established systems

Table 2. The informative dimensions of a document as outlined in Pédauque.

These dimensions are not delimited by distinct and clearly discernible boundaries; 
they should rather be regarded as corresponding and complementary aspects that 
in different configurations can be used to describe how the informative capacity of 
documents vary with situation.224 For the purpose of this thesis, the Rtp-doc term 
“medium” will be replaced by the term “context”.225 

221 <http://www.interpares.org/ip2/ip2_documents.cfm?cat=terminology>.
222 C. Caple, Objects: reluctant witnesses to the past, London, Routledge, 2006, p. 8ff.
223 R. T. Pédauque, Document: Form, Sign and Medium, As Reformulated for Electronic Docu-
ments. Ver 3, STIC-CNRS, 2003.
224 Pédauque, p. 3.
225 This change is made in order to avoid the connotations of the French term “medium” when 
used in an English-speaking context. The meaning will remain the same, and indicative of 
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The relation between these dimensions will here be modelled graphically using the 
diagram in figure 10.

iFigure 10. A conceptual model of the informative dimensions of the document.226

For this purpose, the concept of informative configuration is here introduced to de-
scribe the interaction between these dimensions that takes place as a user engages 
with the document. 

To demonstrate the applicability of this concept let us consider a commonplace doc-
ument such as a telephone directory. If it is used to provide a specific telephone 
number, engagement with it will emphasis its function as a carrier of text-based 
information in the dimension SIGN (e.g. names, addresses, and telephone numbers). 
This capacity is also based on the physical organisation of the textual inscriptions 
– FORM (e.g. indexing based on alphabetical order). Further, the directory has to be 
socially sanctioned in order to be considered a reliable source of information, thus 
pointing at the dimension of CONTEXT (e.g. by being published by an authorised 
body; such as Telecom Administration). Figure 11 demonstrates this configuration; 

the sociocultural context. Salaün, one of the founding members of the Pédauque research 
group returned to these dimensions ten years after the first article was published and discuss-
es “medium” in terms of “mediation”, he reflects: 

The third dimension is that of mediation. Whatever its form and content, the 
document must have some social function.

(J.-M. Salaün, ‘Why the Document Is Important . . . and How It Is Becoming Transformed’, 
The Monist, vol. 97, no. 2, 2014, p. 192.). In the light of his comments my decision to use the 
term “context” as a replacement for “medium” seems justified.
226 This and the following diagrams, used to demonstrate the concept of informative config-
uration are my own.
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the dimension SIGN is emphasised and the remaining two, although of importance, 
are given less prominence. 

Figure 11. The conceptual document model used to indicate a focus on the directory as a provider of 
contact information.

If the directory is instead engaged with in a socio-cultural perspective, e.g. in a study 
of the historical development of telecommunication in a specific geographical re-
gion, the dimension CONTEXT will receive primary attention, emphasising the docu-
ment as: “a vector of message between people.”227 while the text-based content, SIGN, 
and material characteristics, FORM, although still representing constitutive factors 
of the document in this instance, will be considered as complementary aspects. Fig-
ure 12 demonstrates a focus on socio-cultural aspects – the dimension CONTEXT.

227 Pédauque, Document: Form, Sign and Medium, p. 17.
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Figure 12. The conceptual document model used to indicate a focus on the directory as an object within 
a social context.

The directory might also be engaged with as an example of functional design thus 
placing a focus on the dimension FORM. However, such an approach will conse-
quently have to involve the text-based content; SIGN, an intrinsic part of the aesthet-
ic ramifications together with the considerations placed on the document as part of 
a public communication strategy – the dimension CONTEXT. Figure 13 demonstrates 
a focus on the dimension FORM.

Figure 13. The conceptual document model used to indicate a focus on the design of the document.

The notion of informative configuration can thus be used to conceptualise the poten-
tial of a document at a given situation of use while still emphasising the situational 
dependency of this capacity. We will refer to this concept in the analysis of the 
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digital resource but first we will take a look at some consequences of the conversion 
of the document from analogue to digital format.

2.5. Fixity and flexibility
Digitisation affects the characteristics of the document as the transmission to a new 
format can be seen as imposing a degree of instability that is not encountered in 
documents produced with technologies based on non-digital methods. On the other 
hand, the digital format can also impose a structural stability that enables a text 
or an image to be rendered on a wide variety of devises without loosing its visual 
characteristics. We will here examine notions of stability and instability as applied 
in relation to digital resources.

Manovich, in his discussion of the features of New media defines “modularity” and 
“numerical representation” as the two basic principles of “new media”.228 Digital code 
is a form of numerical representation, which means that digital objects, as described 
mathematically, can be subjected to algorithmic manipulation. The modularity re-
fers to the “fractal structure of new media”229 whereby digital objects can be seen 
as consisting of modules that can be managed independently or even rearranged 
into new configurations without loosing their inherent identity. Manovich’s obser-
vations are firmly related to the conditions of the digital format, i.e. to documents as 
managed within the digital domain. In his framework, the link between the digital 
document and the source document has been cut. However, if we widen the scope 
of digital reproduction to include the relation between the source document and the 
reproduction, the signification of these principles, of “modularity” and “numerical 
representation”, will differ. 

The seeming inertness of text-based inscription in documents such as printed books 
often leads to the conclusion that the text itself might exist independently of its 
substrate. The multitude of devices that can be used to access web-based informa-
tion has further nurtured such conceptions. However, this inertness is conditioned, 

228 The remaining three features are all consequences of this modularity and numerical rep-
resentation: “Automation” – the possibility to automate operations such as manipulation and 
editing, “Variability” – a consequence of the mutable condition of binary code, “Transcoding” 
– the integration of computer technology into the cultural domain, thereby affecting cultural 
concepts and categories. Manovich, The language of New Media, pp. 49-65.
229 Manovich, p. 51.
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not absolute. On these lines Bolin disputes the notion of platform independency as 
can be noted in the following quotation: 

In educational jargon (or is it industrial jargon?) this is called ‘platform 
independent’ production, which means that you produce texts that 
fit many, possibly all, platforms. However, on the contrary, such pro-
duction is in fact platform dependent, as it is dependent on the wea-
kest link of textual presentation. When television companies adjust 
their web pages to mobile phone displays, as BBC and Swedish SVT 
have, they have had to adjust it to fit a small screen. This means that 
it cannot take advantage of the larger screens of television sets or 
computers.230 

The premise behind the notion of platform independency bears the sign of the con-
duit metaphor of communication according to which information can be moved 
from sender to receiver without its capacity being affected.231 This also relates to 
Manovich’s concept of modularity and the assumptions based on information rep-
resented as algorithms. But not even the web page is immaterial. As it is engaged 
with, it relies on a structure in the same way as the printed text page does, albeit 
the function of cellulose fibres being replaced with digital code, thus manifesting a 
spatial dimension that has to be related to the characteristics of the device/interface 
where it is rendered.

The perceived immateriality of the digital format, in combination with the resil-
ience of the text, i.e. the inscription, as a carrier of linguistic information, is often 
taken as a justification of it being an entity that without alteration can be moved 
between different forms of manifestation. 

However, the materiality of the text is a prerequisite for information conveyed by 
the inscriptions to be perceived by the human sensory system. As we can see, even 
the web page reclaims its space.

Digital restructuring can thus be seen as exposing the source document to dest-
abilisation and even fragmentation. The conversion to digital format can, on the 
other hand, be used to establish a high degree of stability as, depending on the code 
and soft-/hardware involved, the same text can be given an identical appearance 

230 G. Bolin, ‘Media Technologies, Transmedia Storytelling and Commodification’ in T. Stor-
sul & D. Stuedahl (eds.), Ambivalence towards Convergence: Digitalization and Media Change, 
Göteborg: Nordicom, Göteborgs universitet, 2007, p. 243.
231 The conduit metaphor will be discussed in section 2.6. 
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regardless of display type or device. The fragility often said to characterise the dig-
ital format when compared with printed documents can be countered by pointing 
at the resilience of information in binary form. Kirschenbaum’s references to the 
procedures prescribed by the US National Security Agency in order to eradicate 
magnetic storage media are illustrative, involving various protocols for overwriting 
hard drives, exposing them to strong magnetic fields, and even resorting to physical 
demolition.232

Levy’s article “Fixed or Fluid? Document Stability and New Media”, published in 
1994, is an early example of a balanced approach to the question of the status of 
digital media.233 It was written as a response to Bolter who regarded the digital doc-
ument as representing the “fluid world” as opposed to the “fixed world” governed by 
print on paper.234 Levy argues that fixity and fluidity are features which, at certain 
periods in their life span, characterise both the printed and the digital document. 
A printed (and thereby fixed) document might lose its stability by being annotated 
and edited while, on the contrary, a hypertext might preserve its interactiveness 
despite platform thanks to the underlying code. 

As initially demonstrated in this section; a comparison between the digital and the 
analogue without considering the specifics of each media format will not contribute 
to our understanding of their nature. This points at the importance of considering 
media specificity in the discussion and analysis of the characteristics of documents 
and their digital representations. The question of stability and instability is thus not 
simply a matter of media format but more concerns perspective and context. The 
time scale is a contributing factor:

This openness, an outgrowth of the iterative and (almost) infinitely 
mutable and expansive nature of digital media, stands in contrast to 
inherited notions of “writing” or “picture-making” or “printing” – all 
of which are stabilizing practices with slow refresh rates.235

232 Kirschenbaum, Mechanisms, p. 60.
233 D. M Levy, ‘Fixed or Fluid? Document Stability and New Media.’, European Conference on 
Hypermedia Technology 1994 Proceedings, ECHT94 European Conference on Hypermedia 
Technologies 1994. Edinburgh, Scotland, UK – September 19-23, 1994, New York, ACM, 1994, 
pp. 24–31.
234 J. D. Bolter, Writing space : the computer, hypertext, and the history of writing, Hillsdale NJ, 
Erlbaum, 1991.
235 Burdick et al., Digital humanities, p. 15.



79︱Theory

The notion of refresh rate adds an important dimension to the issue of media spec-
ificity and also provides a way of relating the characteristics of products of print 
culture to those of digital resources. The perceived difference in stability is, in this 
perspective, a matter of focus. This conception will facilitate a more nuanced com-
prehension of the characteristics of different media formats. We will return to this 
observation and the associated consequences of screen essentialism in the discussion 
in chapter 6.

The difference between the digital and the analogue document is, however, not sole-
ly a matter of degree; it is also a matter of kind as we cannot engage directly with 
binary code. In order for the digitally formatted information to be accessible it has 
to be re-coded into analogue format, e.g. as visual representations (the formation of 
inscriptions on a display), or as sound (the movements of a loudspeaker membrane) 
or tactility (the physical impulses provided by a braille-reading device). 

It is this analogisation, or transfer from binary code to analogue format that, to 
a great extent, conditions our perception and interaction with digital resources, a 
fact that often tends to be overlooked in the digital discourse where the concept of 
virtual information is taken to indicate the total obsolescence of materiality and 
physical interface. In order to understand how this fluctuation between formats 
affects the document we have to change perspective and address the particulars of 
the process.

As a binary formation the transmission (from source document to digital rep-
resentation) can be described as a sequence of deconstruction and reconfiguration. 
The relation between the source document and its representation is consequently 
governed by two processes of conversion, one from analogue to digital format and 
a subsequent from digital to analogue. Both these transmissions will introduce al-
terations that in various ways will affect the characteristics of the reproduction in 
relation to the source document. 

The relation between the reproduction and the document being reproduced, how-
ever, also influences the conceptual formations of the notions of document and 
information. Drucker refers to the evasive nature of the informative capacity of 
documents by using the notion of “n-dimensionality”:

N-dimensionality is a feature of interpretation premised on the idea 
that any given point in any artifact (print or digital) is available for in-
terpretation along an infinite, inexhaustible number of lines of inquiry. 
[…] Words, graphics, images, texts, notes, smudges, marks, white 
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space – in short, any materially present bit of the artifact can serve as 
a provocation for interpretation.236

This interpretative flexibility is also referred to by Hjørland who argues that any 
document is capable of providing an infinite number of “epistemological potenti-
alities”.237 Duranti observes that any archival record has the evidentiary capacity to 
support an “infinite number of facts through its content, its form, its archival bond 
and its context”.238 Also within museology we find references to the material object 
as ”a limitless source of information.”239

This corresponds with the view purported by MacNeil & Mak who use “modes of 
stabilization” to describe how the institutional framework (theoretically as well as 
practically) defines and shapes the function of documents:

It is indeed the place of librarians and archivists to place a structure 
of stability over what seems to be an endless flow of infinite possibili-
ties. Some resources will require different modes of stabilization than 
others. Some resources may require more stabilization than others; 
this will depend on what the material in question is, and wherein its 
capacity to generate consequences is located.240

The “capacity to generate consequences” referred to by MacNeil and Mak is here de-
termined by the particulars of the digitisation process and the ideals and interests of 
the producing institution.241 We will now address how such aspects might influence 
the characteristics of the reproduction. 

236 J. Drucker, Developing Interpretation in E-Space: Humanities ‘Tools’ in Digital Environ-
ments, Humanities Tools Part 3. 1, 11/17/2008, UCLA, 2008, p.4.
237 B. Hjørland, ‘Theory and metatheory of information science: a new interpretation’, Journal 
of Documentation, vol. 54, no. 5, 1998, p. 610.
238 L. Duranti, ‘More than Information, other than Knowledge: the Nature of Archives in the 
Digital Era’, Cadernos BAD, vol. 2, 2003, p. 8.
239 van Mensch, Towards a methodology of museology, chapter 12, < http://www.muuseum.ee/
uploads/files/mensch12.htm>.
240 H. MacNeil & B. Mak, ‘Constructions of Authenticity’, Library Trends, vol. 56, no. 1, 2007, 
p. 46.
241 This will consequently also include transmission procedures in relation to text carrying 
documents, e.g. scholarly editing (as discussed in P. Eggert, Securing the Past: Conservation in 
Art, Architecture and Literature, Cambridge, UK, Cambridge University Press, 2009) and even 
conservation activities (S. Muñoz Viñas, Contemporary Theory of Conservation, Oxford, Else-
vier Butterworth-Heinemann, 2005), although relying on other methods of stabilisation than 
digital technology. The processes of musealisation and archival appraisal could, in this light, 
be seen as equivalent procedures within the museum and archival domain.
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2.6. Transmissional alterations 
The conduit metaphor is a communication model that is commonly applied to the 
digitisation process.242 This approach is often seen as the practical application of 
the A Mathematical Theory of Communication or signal theory – developed by Shan-
non where he describes a statistical solution to the problem of disturbances – “the 
noise” that occurs during the transfer of signals in electronic media.243 When this 
approach is applied to communication, the conduit metaphor, it refers to informa-
tion (in this instance in the form of messages) as a fixed and discrete entity that can 
be transferred from sender to receiver under controlled conditions that ensure that 
their meaning is unaltered. In relation to digital transmission the metaphor is often 
seen as a pretext for the conception of information as an entity that can be stored 
and transmitted without altering its capacity. The use of terms such as information 
content or references to documents as carriers and containers of information are 
indications of such a conception. 

Following the assumptions underlying Shannon’s signal theory the transmission 
process can be seen as affecting the information capacity of reproductions in a neg-
ative way. Yeo’s comment is indicative of this: “But whatever their form, copies and 
descriptions, like all representations, introduce some loss. … Every link in the chain 
adds more distortion…”.244 If the digitisation process is understood in terms of the 

242 The conduit as a linguistic metaphor is discussed by M. J. Reddy, ‘The conduit metaphor: 
A case of frame conflict in our language about language’ in A. Ortony (ed.), Metaphor and 
Thought, 2nd ed., Cambridge, Cambridge Univ. Press, 1993, pp. 164–201. Krippendorff fur-
ther distinguishes between the “conduit metaphor” (the idea that communication is based on 
sending messages with a specific inert content) and the “container metaphor” (the idea that 
communication functions as a channel, subjected to the interference of noise, a continuous 
flow of information as opposed to the units of communication in container metaphor. K. 
Krippendorff, ‘Major Metaphors of Communication and some Constructivist Reflections on 
their use’, Cybernetics & Human Knowing, vol. 2, no. 1, 1993, pp. 3–25.
243 C. E. Shannon, ‘A Mathematical Theory of Communication (Republished with corrections 
from “The Bell System Technical Journal”, July and October, 1948, vol. 27, pp. 379-423, and   
623-656, by the Mathematical Sciences Center of Bell Laboratories, Lucent Technologies, to 
celebrate the 50th anniversary of its publication), The Bell System Technical Journal, 1998.
244 G. Yeo, ‘“Nothing is the same as something else”: significant properties and notions of 
identity and originality’, Archival Science, vol. 10, 2010, p. 341.
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conduit model the option of creating reproductions that are more or less identical 
with the source document might appear within reach, simply being a matter of re-
moving the distortion – the noise in the channel.

But if we regard digitisation as on par with other strategies for transmission that 
have been used historically (e.g. manual transcription and letter press printing), we 
have to consider the changes introduced in the process, i.e. transmissional altera-
tions, in a more inclusive way. 

Pearsall argues in relation to the transmission of documents in manuscript format 
that:

…each act of copying was to a large extent an act of recomposi-
tion, and not an episode in a process of decomposition from an ideal 
form.245

Pearsall’s approach represents a standpoint opposite to the conduit metaphor; the 
process is seen as an act of “recomposition”. Digitisation is in this sense not a chan-
nel but rather a process of creation, or at least re-creation. 

Yeo observes that the products of transmission processes, although always differing 
in some aspects in relation to the source document, eventually tend to receive the 
status of originals themselves, as a result of gradually being integrated in institu-
tional practice.246 We can return to the concept of ”refresh rate” (see Burdick et al. 
in section 2.5, p. 78) and argue that the lower this refresh rate the more readily 
the document in question is given the status of original. The medieval manuscript 
is such an example; it is, at the same time, both a source document and a product 
within a process of reproduction. A document that when taken out of the loop of 
manual transcription and included in a library rare collection, will be perceived as 
an “original”. 

This process of inclusion will also affect the way alterations in the transmission 
process are perceived. Rather than obscuring capacity such alterations may, with 

245 D. Pearsall, ‘Texts, Textual Criticism, and Fifteenth Century Manuscript Production.’ in 
R. F. Yeager (ed.), Fifteenth-Century Studies: Recent Essays, Hamden, CT, Archon Books, 1984, 
p. 127.
246 Yeo, ‘Nothing is the same as something else’, p. 112.
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the passage of time or as a result of trends or ideals, be regarded as representative 
features of a specific transmission configuration:247 

we need to acknowledge that the defence of any older communica-
tion system may be grounded in a not necessarily illogical desire to 
hold on to the noise we have in favour of the noise we may get.248 

They might even be used in order to create specific aesthetic references such as the 
sound effect that can be applied in music post-production in order to imitate the 
noise of scratchy vinyl records.249 Other examples are the filter options in applica-
tions such Instagram that emulate the Kodacolor colour space or various states of 
degradation typically affecting old colour photographs.250

Alterations caused by the process of transmission will become integrated aspects 
of the resulting reproductions. Deegan & Sutherland illustrate this phenomenon in 
their reference to Early English Books Online, a database dedicated to early printed 
books, where details of the bindings and other structural characteristics of the dis-
played documents were frequently omitted in the visual representations:

the screen image appears as the real thing – to such a degree that the 
absence of binding, front and end pages, blanks, special front matter 
(so much of the material that constitutes a book as distinct from its 
text) goes unnoticed.251

Bolter & Gromala venture as far as referring to the design of interfaces for visual 
representation as an “exercise in mythology” – the myth of transparency.252 This 
observation can be seen as a reference to the effects of remediation (as discussed in 
section 2.2, p. 62) as the influences of immediacy are obvious in the quote above. 
The fact that parts of the binding are missing (as referred to in the above quote) 
would presumably have been experienced as more obtrusive if the books had been 
engaged “hands on” rather than as digital renderings. 

247 The highly pixelated characteristics of Minecraft represent a more complex approach as 
the “low resolution aesthetics” in this game is combined with very elaborated 3D-rendering, 
<https://minecraft.net>.
248 P. Levinson, The soft edge: a natural history and future of the information revolution, London, 
Routledge, 1997, p. 53-54.
249 <https://itunes.apple.com/us/album/vinyl-record-noises-scratches/id407740498>.
250 <https://instagram.com/>.
251 Deegan & Sutherland, Transferred Illusions, p. 133. 
252 Bolter & Gromala, Windows and Mirrors, p. 48.
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How then, can the capacity of a reproduction be judged/evaluated? Visual similarity 
has traditionally been used as a criterion. Similarity is, however, a complex issue. Yeo 
observes:

The sameness of discrete entities, the concept of significance and the 
methods by which sameness or significance might be assessed are all 
open to dispute; opinions will inevitably depend on the contexts in 
which judgements are made.253

Within the digital domain this complexity is accentuated. One reason for this is 
what Ekbia refers to as the “dubious ontology” of digital artefacts.254 The defining 
criteria normally used in relation to material objects, for example, clearly discernible 
boundaries and ramifications, do not apply to binary coded representations. The 
consequences of this ontological disposition on the digital document in a heritage 
context were discussed in section 1.1.2.

Similar arguments are raised by Montfort who points at the risks posed by “screen 
essentialism”, e.g. the tendency to base the evaluation of the capacity of digital me-
dia on similarity – on the face value of the presented image.255 Such an approach 
will neglect the structure that lies “behind” the visual representation such as the 
mechanisms of storage, processing, and representation that are intrinsically linked 
with the actual manifestation.256 

Allison argues that definitions of identity within the heritage sector have to be ad-
justed to fit the requirements posed by documents in digital format.257 The factors 
used to identify material artefacts are generally based on “exogenous attributes”, 
e.g. artistic, legal, aesthetical, or historical aspects. The “internal logical relations” 

253 Yeo, ‘Nothing is the same as something else’, p. 85.
254 H. R. Ekbia, ‘Digital Artifacts as Quasi-Objects: Qualification, Mediation, and Materiality’, 
Journal of the American Society for Information Science and Technology, vol. 60, no. 12, 2009, p. 
2554. 
255 N. Montfort, ‘Continuous Paper, Print interfaces and early computer writing’, ISEA 2004 
International, the annual International Symposium on Electronic Art., Helsinki, 2004.
256 The consequences of media specificity – as implied by the notion of “screen essentialism” 
– can be elucidated by observing how this concept has been explored for aesthetic purposes. 
See e.g. the Rhizome Artbase, a curated collection of digital media art: <http://www.rhizome.
org/artbase/>. The initial trials with hypertext in the 1980’s marked the starting point for a 
whole field of experimental writing and exploration into the capacity of digital media in a 
similar way as the concept of “artists books” explored book design and binding in relation to 
print culture. See e.g. J. Drucker, The century of artists’ books, New York, Granary Books, 1995.
257 Allison et al., ‘Digital Identity Matters’
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that regulate the interrelation between artefacts, such as chronology, development, 
adaption and change, are often taken for granted and thus neglected in everyday 
use.258

This observation is taken a step further by Blanchette who argues that: “without 
modes of analysis grounded in the stuff of computing, we shall find ourselves in 
the awkward situation of resorting to theories that account for embodied subjects 
situated and interacting in environments curiously lacking specific material con-
straints”.259 

The question of media specificity is also related to the characteristics of the modes 
of representation. Digital malleability complicates notions of similarity as they can 
be based on both appearance and/or functionality. The division between storage 
and representation (as discussed in section 2.3.2, p. 69), together with the digital 
coding and decoding, introduce variables that are not comparable to the conditions 
for documents within print culture.

Within the field of media studies, Meyrowitz widens the scope by introducing the 
concept of “media literacy” to conceptualise the various ways in which media is 
comprehended and engaged.260 He describes three types of such literacy: 

Media as message – drawing on the conceptions of media as a 
container 
Media as grammar – referring to the variables that affect the per-
ception of media such as the effects of typography and layout on 
the text
Media as environment – referring to media specific aspects, e.g. 
differences in modes of interaction between radio and television

Table 3. Three types of media literacy as outlined in Meyrowitz261 

Meyrowitz’s three types of literacy also contribute with a perspective on the digiti-
sation process as they outline aspects that affect the transmission of documents by 
addressing the transferability of specific properties. Some aspects, such as text, are 

258 Allison et al., p. 364. Her argument resembles that of Cameron (Cameron, ‘Beyond the Cult 
of the Replicant’.) regarding the obscure materiality of the digital object.
259 J.-F. Blanchette, ‘A Material History of Bits’, Journal of the American Society for Information 
Science and Technology, vol. 62, no. 6, 2011, p. 1055.
260 J. Meyrowitz, ‘Multiple Media Literacies’, Journal of Communication, vol. 48, no. 1, 1998, pp. 
96–108.
261 J. Meyrowitz, ’Multiple Media Literacies’.
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relatively easy to move between different formats – media as message. Some features 
can be manipulated to produce different effects during the process, e.g. the type-
face – media as grammar. There are also aspects such as physical interaction with 
the book; holding a book and turning its pages, that are difficult to emulate in other 
formats than the codex – media as environment.

It can be argued, consequently, that transmission processes have to be understood as 
interacting with the institutional contexts where they are performed as well as the 
personnel and technology involved in the transmission rather than as performed 
in isolated instances of technology. In this perspective, the alterations introduced 
in the process thus represent an inevitable and intrinsic contribution to any trans-
mission. 

Levy summarises this position:

Differences will always be introduced in copying; the trick is to re-
gulate the process sufficiently so that the resulting differences are of 
little or no consequence and that the properties of greatest conse-
quence are shared. Determinations of which properties matter are 
made in the context of purpose and use.262 

Changes, loss as well as gain, will simultaneously affect different aspects of the re-
production, thus resulting in complex, and not always easily discernible, patterns of 
modification. In this respect, transmissional alterations represent a phenomenon 
that will inevitably characterise the reproduction and consequently define its rela-
tion to the source document.

2.6.1. Loss and gain

The changes that take place in the process can be structured according to how they 
affect the perceived informative capacity; whether they are considered as contribut-
ing to or decreasing the information potential of the reproduction.263

262 D. M. Levy, ‘Where’s Waldo? Reflections on Copies and Authenticity in a Digital Envi-
ronment’ in Authenticity in a Digital Environment, Washington DC, Council on Library and 
Information Resources, 2000, pp. 24–31.
263 The question of loss or gain in informative capacity is of course not a fixed factor but rather 
dependent on the intentions in a given situation of use.
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A documentation of the quality control of a digitisation process will in this respect 
serve as an indication of the alterations expected to cause loss. Table 4 demonstrates 
the error model described in Conway where alterations are structured according to 
the conceptual level affected.264

Level 1: data/information
1.1 Image: thick [character fill, excessive bolding, indistinguishable charac-
ters] 
1.2 Image: broken [character breakup, unresolved fonts] 
1.3 Full text: OCR errors per page image 
1.4 Illustration: scanner effects [moire patterns, halftone gridding, lines]
1.5 Illustration: tone, brightness, contrast
1.6 Illustration: color imbalance, gradient shifts
Level 2: entire page
2.1 Blur [movement]
2.2 Warp [text alignment, skew]
2.3 Crop [gutter, text block]
2.4 Obscured/cleaned [portions not visible]
2.5 Colorization [text bleed, low text to carrier contrast]
2.6 Full text: patterns of errors at the page level (e.g., indicative of cropping 
errors in digitization processing)
Level 3: whole volume
3.1 Order of pages [original source or scanning]
3.2 Missing pages [original source or scanning]
3.3 Duplicate pages [original source or scanning]
3.4 False pages [images not contained in source]
3.6 Full text: patterns of errors at the volume level (e.g., indicative of OCR 
failure with non-Roman alphabets)

Table 4. Error model for digitised books, adapted from Conway265 

We can observe three main areas of error; those system-related that appear during 
processing, those that are caused during the moment of capture, and finally those 
relating to the status of the source document (e.g. missing pages).266

264 Conway, ‘Archival quality and long-term preservation’, p. 301. The example refers to a study 
of quality aspects in relation to large-scale book digitisation.
265 P. Conway, ‘Archival quality and long-term preservation: a research framework for validat-
ing the usefulness of digital surrogates’, p. 301.
266 Although it can be argued that the incomplete status of the source document in such a 
case still is “as is” and does not represent an error in the sense of incompleteness of capture 
or system failure.
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The types of alterations that fall outside of accepted parameters in this example 
include aspects of forensic and formal materiality, i.e. relating to the binary code 
and its manifestation as well as factors relating to the source document such as 
pages omitted pages during the stage of information capture. Depending on the 
type of source documents, the design of the process, and the intended use of the 
reproduction, the deviations that fall outside the acceptable parameters of quality 
management will vary. 

Certain types of loss of potential information can also be an integrated part of the 
process design, e.g. the use of file formats that rely on destructive compression algo-
rithms, or by excluding the border areas of the document, either during capture or 
as part of subsequent image processing. 

However, the reproduction process can also be used to increase the informative po-
tential of the digital resource. The JISC project “Enriching digital resources pro-
gramme” JISC presents several examples of how the informative capacity of source 
documents and collections is enhanced, for example, by the development of the-
matic clusters, information extraction, transcription and OCR processing metadata 
enhancement, improved interaction, the creation of user generated content, data 
sharing, the development of pedagogical tools and functionalities such as markup 
for semantic analysis.

Alterations can also be structured according to intentionality. Examples of unin-
tended (or at least unforeseeable) enrichment can be found in crowdsourcing ac-
tivities such as public participation in OCR correction processes and metadata 
enrichment, modelled as a computer game267 or as user generated additions to cata-
logue posts and interaction with content via open API:s268. Unintended loss occurs 
when the characteristics of the products of the digitisation process do not meet the 
targets set by quality management. Intended alterations consequently encompass 
variations in the informative capacity planned and performed within controlled pa-
rameters. Transmissional alterations can thus be systematised according to whether 
the changes involve loss or gain of the perceived informative capacity (given the in-
tended functionality) and whether such changes fall within or outside the planned 
parameters of the process. The alterations can also be structured by addressing the 

267 D. Paraschakis & M. Gustafsson Friberger, ‘Playful crowdsourcing of archival metada-
ta through social networks’ in Proceedings of ASE SocialCom-Stanford, ASE, 2014, <https://
dspace.mah.se/handle/2043/18406> 
268 Powerhouse Museum API. Accessed at <www.powerhousemuseum.com/login/?next=/>.
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process of transmission as an activity that by necessity involves several areas apart 
from the purely technical. 

In a broader perspective, transmissional alterations can be related to the contextual 
setting where the process takes place, i.e. the influences of factors other than the 
strictly technical. Table 5 presents the inclusive approach adopted by Dahlström 
when outlining some sources of alterations that might affect the digital transmis-
sion:

•  the socio-cognitive, psychological, linguistic particulars of the individual(s) 
responsible for carrying out the translation, 

•  socio-cultural and socio-technical particulars of the situation in which 
the translation takes place (e.g. culture and tradition, purpose, specific 
audience, media environment),

•  the material and technological particulars of the departure and target 
media (such as supporting matter, longevity, compatibility, document 
architecture),

•  physical or symbolic tools at use in the process (such as practices and 
techniques, software, platforms, requirements, regulations and rules), 
and so on.

Table 5. Some parameters that affects the digital transmission as outlined by Dahlström269

The application of this sociotechnical perspective makes it is possible to indicate 
how different approaches to digitisation might affect the characteristics of their re-
sulting surrogates and hence the options of the user to engage in these products for 
specific purposes. This perspective also allows for a more nuanced understanding 
of the process as it indicates a range of more or less regulated parameters. Each area 
encompasses certain aspects that are standardised and others that might be subject 
to conventions, ideals, personal expertise, or even enduring habits. The procedures 
during capture provides an example where the technical parameters of exposure, 
bit depth, and white balance (to name a few) are defined in standards but the actual 
handling during camera work or the definition of the significant features of the 
source document are less regulated. We find similar tensions in each of the aspects 
outlined in Dahlström.270 

The informative capacity can then be seen as the proficiency of the process to fa-
cilitate a required informative configuration. Digitisation can, in this perspective, 

269 M. Dahlström, ‘The Compleat Edition’ in Text Editing, Print and the Digital World, M. Dee-
gan & K. Sutherland (eds.), Aldershot, Ashgate, 2009, p. 32, italics in original.
270 Dahlström, ‘The Compleat Edition’
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be described as a reproduction process that produces documents by using digital 
technology to stabilise captured information according to specific interests or ide-
als. Some aspects of the source document will inevitably be emphasised in this act 
of stabilisation while others, although also potentially informative, will not appear 
prominently. The variety of possible forms of stabilisation in relation to the charac-
teristics of the digital surrogate is immense. However, the total information poten-
tial of a document cannot be captured (unless we could clone both documents and 
their contextual settings).

2.6.2. From binary to analogue

The previous section demonstrated how the concept of informative configuration 
can be used to describe the capacity of the document in relation to its intended 
function as it is engaged by a user. In a similar way the digitisation process focus-
es on certain aspects of the source document, e.g. text based information content, 
material features, bibliographical, and historical information. But the notion of 
informative configurations does not cover the digitisation process sufficiently as it 
does not address the fundamental restructuring the document is subjected to during 
the transmission from analogue to digital and back to analogue format. If the on-
tological implications of this conversion are ignored, the digitisation process would 
have drastic consequences: a focus placed on the text based information content 
would, for instance, result in a reproduction consisting only of textual inscriptions 
and lacking all material and social characteristics. Digitisation would then have the 
characteristics of a distillation process, producing free-floating information. Such 
a result is obviously not possible. In order to avoid the potential dilemma of reduc-
tionism we have to widen the approach. 

In section 2.4 the situational quality of the document was discussed. Using a tele-
phone directory as an example, it was argued that the document, regardless of 
whether it is read, studied as a unit of material culture or referred to as a social 
object, has to be regarded at the one and same time as an information carrier, an ar-
tefact, and an object within a social context. The book, being read, is still no more a 
sequence of textual signs than it is a material artefact and a socio-culturally situated 
object. 

In a similar way, despite the apparent dematerialisation, the digitally formatted in-
formation is subject to the same set of prerequisites as the printed book; materiality, 
textual inscription, and social context, although in the digital instantiation it is 



91︱Theory

represented by both hardware and software, interfaces, networks, and the transfer 
of text-based information between states of binary and alpha numeric encoding. 
The digital resource thus “reclaims” these three exclusive, co-existing dimensions 
FORM, SIGN, and CONTEXT as demonstrated in figure 14 where the digitised book is 
conditioned by the plastics and metal of the computer, the visual representation of 
the text and the network of digital infrastructure. 

Figure 14. Representation of Linné (1761) on a computer display, demonstrating how the digital format 
conditions the informative dimensions SIGN, FORM, and CONTEXT.

The framework presented by Lund offers such a complementary perspective as the 
document is defined as consisting of three coexistent but mutually exclusive “clo-
sures”. Drawing on Bohr’s principle of complementarity, Lund argues:

Instead of discussing whether a book is more a material phenomenon 
than a social or a mental phenomenon, one can talk like Bohr about 
three complementary, but exclusive features of the description of 
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the book. You are not making a synthesis, but three complementary 
closures around the book, making a joint completion of the descrip-
tion.271 

This notion of complementarity supplements the widened perspective required in 
order to avoid ending up in the “distillation fallacy” referred to above. 

The process of digitisation results in a new document based on the parameters of 
the digitisation process; a document that is subsequently exposed to new sets of 
interpretation, either through direct use or via continuous remediation processes. 
Digital transmission can thus be described as exposing the document to tensions 
on a binary as well as a conceptual level. The consequences of the transmission are 
complex as it involves two points of conversion; from analogue to digital during cap-
ture and from digital to analogue during the representation of the digital resource. 

A central factor is the way in which the information in binary format is represent-
ed. In the next section we will focus on the principles according to which the source 
document is rendered in digital format; the modes of representation.

2.7. Modes of representation
As argued earlier we cannot interact directly with binary code. Digitally formatted 
information has to be rendered in analogue format in order to be engaged with. The 
concept of modes of representation is introduced here in respect to the form in which 
the digital resource is presented. The mode of representation is dependent on the 
characteristics of the source document and the intended type of engagement. Thus, 
although the theoretical options are more or less unrestricted, text-carrying docu-
ments are in most cases represented as image (the text as a graph), transcription (the 
text as individual signs) and metadata (information about the source document and 
the digital representation). 

In this way, digital transmission can be seen to adhere to the technical principles 
of critical text transmission – typographical vs. photographical reproduction – out-

271 N. Lund, ‘Documentation in a Complementary Perspective’, p. 6. Niels Bohr was a Danish 
physicist who used the concept of complementarity to describe phenomena that light can 
be observed either as a stream of particles or as a waveform depending on which theoretical 
standpoint chosen. Bohr defined an approach where such a phenomenon can be addressed 
despite mutually conflicting theoretical frameworks
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lined already in 1926 by Greg.272 However, the fundamental difference in comparison 
with other methods of transmission is the option of editing and processing enabled 
by the digital format. The ramifications of catalogue information are also affected 
by the digital format as metadata can be applied, and extracted at any stage during 
the transmission process. The bibliographical label is, in this perspective, simply 
one of several types of metadata that might be associated with the digital resource. 

These three modes of representation interact with the informative dimensions of 
the document but the relation between these entities is not causal. The differences 
in the modes of representation can be demonstrated using the concept of inform-
ative configuration as introduced in section 2.4. As argued, informative configura-
tion describes the focus of engagement with a document or a digital resource and 
can accordingly be used to define the characteristics of the digitisation process, i.e. 
whether focussing on text, material features or the contextual aspects of the source 
document (or these dimensions in combination). The 1761 edition of Linné’s Fauna 
Svecica will here be used to exemplify the effects.273 

In the first example, focus is on the dimension SIGN. This will result in a representa-
tion of text, either as image or as transcription as in figure 15. 

272 Greg, ‘Type facsimiles and others’.
273 Linné, C.V. (1761). Fauna Svecica: sistens animalia Svecica regni: mammalia, aves, amphibia, 
pisces, insecta, vermes: distributa per classes & ordines, genera & species... Stockholm: Lau-
rentius Salvius.
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PRÆFATIO.
Papilioni Salmonem Piscem, Salmoni Aquilam A-
vem, Aqnilæ demum Bovem aut Leonem antecelle-
re; ita quidem ut Quadrupedia cuactis animalibus 
reliquis multo exsistant perfectoria; sed vero non 
est quod in demonstranda re, per se clara, mul-
ti fimus. 
 Quod inter Animalia Quadrupedia Hominem 
referre aussim, jure mihi nemo succensebit; nimirum 
Homo neqe Lapis, neque Planta est, sed Animal; 
namque eumin in modum vivit & moverur; jam vero 
non est Vermis, sic enim capite cerebroque careret. 
Nec Insectum, sic enim Antennas habiturus effect. 
Nec Piscis est, quod careat Pinnis. Nec vero 
Avis, quod Pennis careat. Immo Quadrupes est, 
gaudet ore, similiter constituto ut in reliquis quadru-
pedibus, denique quatuor pedibus, quamvis duo-
bus ingrediatur, duobus obvia prehendat; & certe 
si vera fatebor, qua Historicus Naturalis ex scientiæ 
principiis, nullum characterum hactenus eruere po-
tui, unde Homo a Simia internoscatur; dantur enim 
alicubi terrarum Simiæ minus, quam Homo pilosae, 
erecto corpore, binis aeque ac ille pedibus inceden-
tes, & pedum & manuum ministerio humanam re-
ferentes speciem, profus ut easdem pro Hominum 
quopiam genere venditarint peregrinatorum rudio-
res. Loquela quidem Hominem a reliquis anima-
libus distinguere videtur, verum enim vero haec 
queadam est potentia vel certe effectus, non autem 
nota characteristica a numero, figura, proportione 
aut situ defumta; ut res adeo sit perquam arduae in-
daginis, propriam tradere hominis differentiam spe-
cificam. Ast in nobis quidquam inest, quod visum 
nou fubit, unde nostri ipsorum cognition pender ut-
)*( 3 pote

Figure 15. Linné, Fauna Svecia, p. 3. Emphasis on the dimension SIGN – the text based information content. 
Left image: represented as image. Right image: represented as transcription.

It has to be observed that the informative dimensions cannot be rendered in isola-
tion, the image still conveys details relating to the dimension FORM (e.g. the layout 
of the text) and CONTEXT (e.g. the information relating to genre and scholarly influ-
ences discerned in language style and spelling conventions).

The image renders the text as it is situated on the page while the transcription, re-
gardless of whether it is manually keyed or is the result of an OCR process is depend-
ent on textual inscriptions and markup (metadata). However, as will be discussed in 
the interview study, the process of transcription (whether manual or automatised) 
introduces a degree of ambiguity in the reproduction process. 

If the dimension FORM is prioritised the image can be used to convey features re-
lating to the structural composition and material make-up of the document as in 
figure 16.
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Figure 16. Linné, Fauna Svecia. Emphasis on the dimension FORM – the material characteristics represent-
ed as image.

These aspects will primarily involve representations relying on image although there 
is terminology that can be used to describe these features as metadata. Depending 
on the encoding protocol, the application of TEI – a method of transcription – also 
has the potential to convey aspects relating to the dimension FORM. 

The dimension relating to the CONTEXT of the document involves aspects such as 
the bibliographical information, technical and administrative metadata, and histor-
ical and provenancial information as in figure 17. 



96︱Theory

Figure 17. Linné, Fauna Svecia. Emphasis on the dimension – CONTEXT – the contextual information ren-
dered as metadata (a MARC catalogue post).

The metadata, here in form of the MARC post, is an obvious example as it has the 
potential capacity to cover a wide range of aspects. The image can render details 
regarding ownership and provenance as well as bibliographical identity (e.g. title, 
author, date and location of printing). This information can also be conveyed as 
transcription. 

As demonstrated, the options of applying digital technology to represent a docu-
ment, in this case the Linné 1716, are extensive. The technical parameters during 
the transmission process will affect the informative capacity of the resulting image 
and there might be conflicting interests that have to be balanced. If the visual rep-
resentation is based on a narrow approach, such as a focus on a single dimension, for 
example, SIGN – e.g. by restricting the resolution and colour depth (perhaps in order 
to save digital storage space) – the informative capacity might be reduced to such 
an extent that significant details are removed. Continuing to use the 1761 edition of 
Linné as an example, figure 18 demonstrates such an instance.
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Figure 18. Linné, Fauna Svecia, p. 3. Images of two pages with a similar appearance.

The two images in figure 18 appear similar. However, a heavier emphasis on the 
dimension FORM, for instance, shifting from binary to full colour representation, in-
creases the range of information and we find that we are facing two different copies; 
Linné (1761 a) and (1761 b). Although they seem to be part of the same edition, figure 
19 demonstrates that they have been treated in very different ways.
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Figure 19. Linné, Fauna Svecia, p. 3. Left image: ex. a, untrimmed pages. Right image: ex. b, trimmed pages.

We find that one copy, 1761 b, is untrimmed (the outer edges of the pages are left 
intact and the deckle edges274 are visible). The other copy, 1761 a, has been trimmed. 
If we further accentuate the dimension FORM, e.g. by supplementing images with 
alternative views, the representation will convey information that relates to the 
contextual setting of the document (figure 20 and 21). It emerges that one of the 
copies, 1761 b, is retained in the publisher’s binding while the other, 1761 a, has been 
bound in a gilt leather binding. Although this added visual information does not 
directly affect the text-based content of these two documents it nevertheless pro-
vides insights in their sociocultural status and possibly also the impact of the texts 
they carry.

274 Deckle edges: the uncut, raw, edges of the sheet whose unevenness is the result of the pro-
cess of formation in the paper-making frame. Depending on the bibliographical format of the 
codex, i.e. the number of times the printed sheet has been folded prior to being bound in sec-
tions, these raw edges might appear on one or more sides of the page of an untrimmed codex, 
thus providing information regarding the production process. See D. Hunter, Papermaking: 
the history and technique of an ancient craft, New York, Dover, 1978, pp. 227-228.
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Figure 20. Linné, Fauna Svecia, ex. a, gilt leather binding [on top], ex. b, publisher’s binding [below]. 

Figure 21. Linné, Fauna Svecia, [on top] ex. a, trimmed fore edge and foot, [below] ex. b, untrimmed fore 
edge and foot. 



100︱Theory

This section has demonstrated the mode of representation as a factor that conditions 
the capacity of the reproduction. As demonstrated, the relation between the modes 
of representation and the informative dimensions of the document is not causal. 

2.8. Following the document into the digital
This chapter has so far served to frame the “document” and its capacity to be in-
formative as subjected to various interests and influences within the context where-
in it is used. It is also demonstrated that the transmission to digital format increases 
this variability. Despite shifts in attention within the fields of sociology and hu-
manities, indicated by statements such as the “material turn” and the “document 
turn”, the prevailing approach in the LIS area is to focus more on how information is 
retrieved and used with the help of digital technology. The actual transfer between 
the analogue and digital format, i.e. the intersection between document and digital 
technology, has attracted less interest. Still, as the previous sections have demon-
strated, this transfer is significant for the characteristics of the digital resource. The 
question is; can the concept of document be framed in a way that allows it to be “in 
focus” through the process of digitisation. 

The alteration between fixity and flexibility is an inherent characteristic of the 
document in the digitisation process. As a binary formation, the process can be 
conceived as a series of conversions, i.e. from analogue to digitally formatted infor-
mation during capture and from digital to analogue format during the representa-
tion of the information. Seen as a conceptual formation, these conversions cause 
the document to fluctuate back and forth between states of fixity and flexibility. 
The capacity of the source document is conditioned by the ways it which it is rep-
resented, the modes of representation, and the options of engagement offered to 
the users. The limitation that comes with modelling the transmission on a fixed 
relation between the document and its informative capacity has been discussed in 
previous sections. A study of the digitisation process and the documents involved 
will thus require a theoretical framework that is flexible enough to encompass these 
alterations while at the same time having the capacity to maintain the notion of the 
document throughout the transmission. 

The Boundary Object Theory (BOT) offers such a potential. The Boundary Ob-
ject (BO) will, for the purpose of this thesis, be supplemented with the concept of 
informative configuration and modes of representation as introduced in sections 2.4 
and 2.7. respectively. The next section will outline the role of the BO framework, 
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followed by its use in previous research within the field of LIS (at large) and finally, 
how it will be applied within the present thesis. 

2.8.1. Boundary object theory

BOT was introduced by Star & Griesemer as a result of a study carried out at the 
Berkeley Museum of zoology.275 The authors analysed the function of scientific 
objects (zoological specimina) and their associated metadata. They observed how 
different functions were assigned to these items depending on where in the organi-
sation they were used; the museum curator saw the samples as a means of reinforc-
ing the regional relevance of the museum collection whereas the local hunter, who 
delivered the specimen, regarded it as an economic transaction, and the museum 
director saw the expansion of the collections as a way of strengthening the status of 
the institution. It was found that these objects, despite their heterogeneous func-
tionalities, acted as a cohesive structure within the organisation, and also as tools 
of communication with communities outside the museum. This capacity is a key 
feature of BO:s as they are:

plastic enough to adapt to local needs and the constraints of the seve-
ral parties employing them, yet robust enough to maintain a common 
identity across sites. They are weakly structured in common use, and 
become strongly structured in individual site use.276

BOT builds on Actor Network Theory (ANT) and more specifically the concept of 
translation as employed in ANT.277 Translation is here a central feature and refers 
to the mobilisation of actors in order to reach agreements concerning, for example, 
scientific facts and discoveries. Agreements are necessary for getting work done and 
they reinforce positions of power. ANT describes this process as consisting of estab-
lishing an obligatory passage point on which the engagement of the groups of actors 

275 S. L. Star & J. R. Griesemer, ‘Institutional Ecology, `Translations’ and Boundary Objects: 
Amateurs and Professionals in Berkeley’s Museum of Vertebrate Zoology, 1907-39’, Social 
Studies of Science, vol. 19, 1989, pp. 387–420. 
276 Star & Griesemer, ‘Institutional Ecology’, p. 393.
277 See M. Callon, ‘Some elements of a sociology of translation: domestication of the scallops 
and the fishermen of St Brieuc Bay’ in J. Law (ed.), Power, Action, and Belief: A New Sociology of 
Knowledge?, Routledge & Kegan Paul, 1986, pp. 196–233, and B. Latour, Science in action: how to 
follow scientists and engineers through society, Cambridge, MA, Harvard University Press, 1987.
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is focused, thus creating a black box that enables a process of translation to run more 
or less automatically.

Within BOT the importance ascribed to the interaction between actors and systems 
is retained although a different perspective is adopted, underlining the collective 
aspect of this relation. The establishing of passage points is thus, in BOT, seen as an 
important aspect of the collaborative work process rather than as means of to es-
tablishing scientific “truths”. Star and Griesemer refer to the ANT approach, where 
groups are mobilised to support a unified single view, as a “funnelling practice”278 
and propose instead a “many-to-many”279 perspective:

The n-way nature of the interessement (or let us say, the challenge 
intersecting social worlds pose to the coherence of translations) can-
not be understood from a single viewpoint.280 

This multi-perspective is a key characteristic of the BOT. Another central aspect is 
the “methods standardisation” that forms the base for the establishment of a BO. 
The concept of BO gains its applicability by the tension between the object and 
the boundaries it crosses. Standards are thus necessary characteristics of the object. 
Without a standardised object there will be no defined boundaries to cross. 

As several Passage Points can be established in relation to one and the same re-
source, interpretative flexibility is maintained within the system where the resource 
is managed. BOT thus offers potential as a theoretical framework for a study of the 
digitisation process and, specifically, the need to address the fluctuations and the 
seemingly conflicting states in which documents are encountered as parts of an 
institutional infrastructure. 

However, the concept of BO is not uncontested. Huvila, for instance, points at the 
BO as a tool of power, arguing that despite the neutrality and cooperative aspects 
ascribed to the BO by Star and Griesemer (as opposed to the focus on the “fact sta-
bilisation” as a driving force, that characterises ANT) the BO still can be utilised in 
the struggle between conflicting interests.281 There always will be groups that are in 

278 Star & Griesemer, ‘Institutional Ecology’, p. 389.
279 ibid
280 ibid, italics in original.
281 I. Huvila, ‘The Politics of Boundary Objects: Hegemonic Interventions and the Making of a 
Document’, Journal of the American Society for Information Science and technology, vol. 62, no. 
12, 2011, pp. 2528–2539.
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a more advantageous negotiating position than others in determining the signifi-
cance of the BO.

A critical distance to the concept was also expressed by Star herself. As a result of the 
extensive application of BO theory in a number of research directions, in reflection 
on her original article from 1989 wherein the concept is introduced, she poses the 
rhetorical question “What is NOT a Boundary Object?” thereby addressing the risk 
of using the malleability of the concept as an excuse to uncritically apply it in any 
situation where objects are exposed to conflicting or competing interpretations.282 

Taking Star’s lead, Lee observes that the concept of BO “has been used as a catchall 
for artifacts that fit uncomfortably within the definition”.283 In her view, the concept 
looses much of its strength as an analytical tool if it is not related to the other ma-
jor component of the theoretical framework, i.e. the “methods standardisation”; the 
procedures and agreements that define the BO. As the concept of “methods stand-
ardisation” has a somewhat lesser intuitive impact than “boundary object” it has not 
been as readily adopted but it is, nevertheless, crucial to the successful application 
of the BOT. Lee further argues that standardisation will be more or less evident 
depending on the actual work process in question. In situations with a lower degree 
of regulation the relevance of the BO might therefore be questioned. 

2.8.2. Boundary objects in LIS and document studies

BOT is primarily used within organisation management and computer supported 
cooperative work. However, given the ambiguous nature of the concept of docu-
ment (as discussed initially in this chapter) it is not surprising to find that BOT has 
been applied in several studies within (or with a close affinity to) the field of LIS.

Davies and McKenzie studied the role of documentary practice in two profession-
al settings: a theatre production and midwifery clinic. They argue that activities 
at both workplaces were characterised by distinct textual dynamics, based on the 
prompt book at the theatre and on the antenatal records at the clinic. These two 

282 S. L. Star, ‘This is Not a Boundary Object: Reflections on the Origin of a Concept’, in Sci-
ence, Technology, & Human Values, vol. 35, no. 5, 2010, p. 612.
283 C. P. Lee, ‘Boundary Negotiating Artifacts: Unbinding the Routine of Boundary Ob-
jects and Embracing Chaos in Collaborative Work’, Computer Supported Cooperative Work 
(CSCW), vol. 16, no. 3, 2007, p. 308.
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types of documents served as BOs in each setting by providing a time line for activ-
ities (involving different types of professional staff) leading up to, what the authors 
refer to as “the opening night”, the first public performance of the theatre play and 
the moment of birth respectively.284 

Yeo addresses the problem of the fuzzy boundary of the record concept as he com-
bines prototype theory285 (based on the assumption that conceptual categories usu-
ally have prototypes or “mental mappings of typical features”286) with the concept of 
BO, as outlined by Star and Griesemer. Yeo demonstrates that the tension between 
the archival record seen, on the one hand, as a “prototype” and, on the other, as an 
“information product”, can be solved by using the notion of BO as it allows for one 
and the same document to be interpreted in different ways. 

Winget, in addressing the annotation practices of musicians, argues that the musical 
score functions as an action-oriented boundary object.287 The annotations represent 
the interaction, i.e. individual interpretations of the score that are shared within the 
ensemble or orchestra. The results of her work provides a framework for the study 
of annotations of primary sources as well as having potential for further research 
into human-information interaction. 

The communicative practices of the emergency room involve different interests 
based on the professional communities involved, e.g. nurses and doctors. Østerlund 
uses BOT in his study of the methods used tracking emergency patients. His focus is 
placed on the consequences for practical day-to-day work caused by moving patient 
management from a white board to a computer-based application.288 

284 E. Davies & P. J. McKenzie, ‘Preparing for opening night: temporal boundary objects in 
textually-mediated professional practice’, in Information Research, vol. 10, no. 1, 2004.
285 As presented in Rosch, Eleanor (1978) ‘Principles of Categorization’ in Rosch, E. and Lloyd, 
B. B. (eds.) Cognition and Categorization, Hillsdale, N.J.: Lawrence Erlbaum.
286 G. Yeo, ‘Concepts of Record (2): Prototypes and Boundary Objects’, The American Archivist, 
vol. 71, 2008, p. 119. 
287 M. A. Winget, ‘Annotations on Musical Scores by Performing Musicians: Collaborative 
Models, Interactive Methods, and Music Digital Library Tool Development’, Journal of the 
American Society for Information Science and Technology, vol. 59, no. 12, 2008, pp. 1878–1897.
288 C. Østerlund, ‘The Materiality of Communicative Practices’, Scandinavian Journal of Infor-
mation Systems, vol. 20, no. 1, 2008, pp. 7–40.
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Conway draws on BOT and its application within the archival context as discussed 
by Yeo289 in his analysis of the use of digital reproductions of archival photographs.290 
He uses the concept of “Modes of seeing” to explain how the material, visual and 
archival properties are valued differently by the users of digital collections of pho-
tography. 

Østerlund & Crowston study documentary practices within on-line communities, 
comparing how the state of knowledge in the user groups (whether symmetric ally 
or asymmetrically distributed) affects the characteristics of the documents ex-
changed.291

Huvila uses the concept of BO to demonstrate how documents, in this case archae-
ological reports, can be used as means of exercising control and maintaining power 
both within communities and in relation to external groups.292 In a subsequent pa-
per he investigates the documentary boundary object and how the process of attri-
bution and authorship affects its function.293

Of these authors, only Conway294 applies BO in the analysis of the implications of 
digital transmission – in his case the digitisation of photographs.295 As argued ini-
tially, the concept of BO sits comfortably within the field of document theory. The 
application in the present thesis differs slightly from these examples. BOT will here 
be used to frame the document in a process that not only exposes it to different 
interests but also reconfigures it on a binary as well as conceptual level. 

We will now continue with a discussion on the application of BOT in the present 
thesis.

289 Yeo, ‘concepts of Record (2): Prototypes and Boundary Objects’.
290 P. Conway, ‘Modes of Seeing: Digitized Photographic Archives and the Experienced User’, 
The American Archivist, vol. 73, fall/winter 2010, 425–462.
291 C. Østerlund & K. Crowston, ‘Boundary-spanning documents in online communities’ in 
International Conference on Information Systems 2011, Shanghai, 2011.
292 Huvila, ‘The Politics of Boundary Objects’.
293 I. Huvila, ‘Authorship and documentary boundary objects’, The 45th Hawaii International 
Conference on System Science (HICSS), Maui, IEEE Computer Society, 2012, pp. 1636–1645.
294 Conway, ‘Modes of Seeing’.
295 His research was discussed in section 1.3, p. 34. 
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2.8.3. The digital resource as a boundary object

As we saw in the previous section, the concept of BO is applicable in several respects 
to documents as artefacts – objects that carry inscriptions with the purpose of gath-
ering, storing, and disseminating information. Once transformed to digital format 
the document is less distinct as an entity. This affects both its characteristics as a 
provider of information and the borders it might cross. 

In section 2.5 it was argued that the digitisation process can be described as consist-
ing of two interlinked conversions – from analogue to digital format during capture 
and from digital to analogue format during the representation. The reconfiguration 
caused by these changes in format is a striking aspect of digitisation and a feature 
that distinguishes it from other methods of reproduction. In addition it was ob-
served that the conversion involves two “levels”; the bit level (the document as bina-
ry code) and the conceptual level (the document as constituted by the three inform-
ative dimensions (see section 2.4, p. 72). The BO framework accommodates these 
fluctuations of the document, between states of flexibility (while in a distributed 
digital format) and fixity (the stabilising procedure whereby digitally formatted in-
formation is engaged as analogue manifestations). 

The notion of informative configuration was introduced in reference to the capacity 
of a document to be informative given the specific interest of a user. It was argued 
that the concept can be used as an analytical tool also in relation to engagement in 
the digital representation of a document. The concept of passage points, as defined 
in boundary object theory, is here applied in reference to the engagement of the 
users of digital resources – to how they engage with the informative dimensions of 
the document in order to establish the required informative configuration. Passage 
points can thus be used in reference to a wide spectrum of engagement and the 
concept allows for several alternative, non-exclusive, informative configurations to 
be established in relation to a digital resource. In this way, the digital resource, or 
boundary object, can be seen as crossing different borders depending on interest in 
a given situation of use. The digital resource is reconfigured during transmission 
and can, as accessed by a user, be represented in several different formats or modes 
of representation.
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The user’s options, in establishing an informative configuration according to her 
interests, are, to a large extent, conditioned by the particulars of the digitisation 
process and the modes of representation enabled. In section 2.5 the digital transmis-
sion was described in terms of a process of stabilisation whereby a digital resource 
is shaped according to specific interests or ideals. This shaping, into a mode of rep-
resentation, will frame the alternatives available to the user. 

The notion of standardisation is accentuated here as the transmission process from 
analogue to digital format and back to analogue requires a substantial amount of 
control. Several of the technical parameters in the digitisation process are covered 
in internationally agreed standards and the digital format itself can be seen as im-
posing a degree of regulation. Standardisation is, in other words, an intrinsic aspect 
of the digital document. At the same time, we find that the digital resource is an 
ambiguous entity where different aspects of a source document can be emphasised 
or subdued according to the ideals and interests of the producer. This is in stark 
contrast to the document engaged in a printed codex (or any other “physical” for-
mat) where the representation has already been defined, through the features and 
functionality of the material artefact. 

The modes of representation can thus be seen as the results of activities that are 
standardised according to specific interests and ideals. References to a document, as 
a BO moving between different interest groups can, in the digital domain, be equiv-
alent to a digital resource being presented as visual representation, transcription 
and metadata – the three primary modes of representation of text-based documents 
in digital format.296 Following the framework of BOT these modes can be regarded 
as the boundaries that the digital resource traverses as a result of the digitisation 
process. However, the notion of modes of representation also points at a signifi-
cant difference between the document IRL (e.g. a codex, to choose one of several 
possibilities) and the document in digital format. The book (the material artefact) 
can be seen as moving between different groups, maintaining its distinctiveness as 
an artefact despite the varying focus of different groups of users. However, once in 
digital format, the very same book gains the capacity to be represented in different 
ways. These modes of representation are internalised as part of the digital resource. It 
is no longer a matter of crossing boundaries as much as establishing them. However, 
digital technology also introduces an additional defining dimension. The capacity of 
digital technology to focus on specific aspects of the document, or to apply a wide, 

296 As discussed in relation to the empirical material of this study, see chapters 4 and 5.
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inclusive focus on the document as a whole, means that the boundaries between 
these different modes of representation are ambiguous and exposed to negotiations 
based on institutional preferences and the interests of users. In this way, the modes 
represent a range of features that might contribute to, or counteract, the capacity 
of the document to be informative, i.e. the options of a user to establish a required 
informative configuration. 

Lee suggests the concept of “Boundary Negotiating Artifact” to describe objects that 
rather than crossing boundaries actually gain their capacity by relocating borders:

I suggest that artifacts can serve to establish and destabilize protocols 
themselves and that artifacts can be used to push boundaries rather 
than merely sailing across them.297 

The document in digital format should therefore not be regarded a static entity that 
gains relevance as it moves between different interests posed by its users. Rather, it 
is a highly dynamic phenomenon whose capacity is based on negotiations between 
the users interest and the characteristics of the process of production. 

The somewhat explorative application the concept of BO in the present study seems 
to be encouraged by Star who emphasised that it should not be regarded as a fixed 
concept but rather that there is a large potential for further development.298 In an 
interview in 2008 Star returns to this issue again: 

The original article was meant to start a kind of catalog of some of 
the characteristics of boundary objects, but those were only some of 
the forms that it could take. It wasn’t meant to be exhaustive in any 
sense. As things have evolved, most people haven’t even attended to 
the differences that were there in the original article.299

The application of BOT, supplemented by the concepts of informative configurations 
and modes of representation is intended to provide a contribution in this direction.

297 Lee, ‘Boundary Negotiating Artifacts, p. 307. 
298 Star, This is Not a Boundary Object.
299 M. Zachry, ‘An Interview with Susan Leigh Star’, Technical Communication Quarterly, vol. 
17, no. 4, 2008, p. 453.
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2.9. Summary
The increasing pervasiveness of digital technology within the heritage sector as a 
means of preserving and disseminating collections and objects, has fostered a seem-
ingly simplified understanding of what digital transmission actually implies. Sup-
ported by conceptualisations based on the conduit metaphor of communication the 
digitisation process is frequently envisaged as a comparatively uncomplicated opera-
tion. 300 Such a view of the process might restrict our understanding of the capacity 
of the digital resource.

This chapter has covered much ground and laid out the theoretical foundation of 
this thesis. It has addressed the document in terms of conceptual ramifications, 
methods of production and transmission. It has also examined the relation between 
the document and information, i.e. the capacity of a document to be informative. 
It was further argued that digital technology affects both the document and the 
notion of information by displacing the relation between these two phenomena. 
Two central concepts were introduced to manage this displacement and its conse-
quences. Informative configuration refers to the way in which the user engages in the 
document or its digital representation given a specific interest. Modes of representa-
tion refers to the way in which the digital resource is represented as engaged with 
by the user.

BOT offers a framework that enables a focus on the document in its states of fixity 
and flexibility. The concept of BO is useful in addressing the digital resource as it 
can be seen as crossing (or even relocating) borders established by different user 
interests, e.g. accessing texts, material features and metadata in relation to a source 
document. 

As has been demonstrated, there is no causal relation between the source document 
and its representation, i.e. a text can be represented both as visual representation 
and as a transcription. A visual representation of a document can convey its mate-
rial features and bibliographical identity as well as the inscriptions it carries. From 
this follows that the digitisation process cannot be framed and defined using the 

300 See section 2.6, p. 81.
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references that apply to non-digital methods of reproduction. On a binary level, it is 
possible to define technical parameters and metadata that enable the management 
of the digital resource. On a conceptual level, things are more complicated. Where 
is the document? How does it relate to other documents, to the collection, to the 
holding institution?

The digitisation process represents the relation between the source document and 
its digital reproduction, a relation that often is regarded as trivial but whose conse-
quences, as we have seen in this chapter, will have implications on how the digital 
resource can be used and interpreted. 



111︱Methodology

3. METHODOLOGY

An inquiry into the digitisation process and the capacity of digital reproduction has 
to consider two aspects. There are is the procedures involved in the transmission 
and the underpinning assumptions regarding the information potential of the doc-
uments involved. We also have to address the factors that condition the engagement 
of the users in the digital reproduction. This thesis is consequently based on two 
empirical studies in addition to the analysis in chapter 2 concerning information 
and document theory. 

This chapter will outline the research design and methods used in the two empirical 
studies: The digitisation process (chapter 4) and The capacity of the document in digital 
format (chapter 5). The sampling and selection procedures will be described and 
the empirical material will be introduced. The empirical material is made up of the 
guidelines that form the base for the analysis of the digitisation process (section 3.1) 
and interviews with respondents whose accounts are analysed as part of the study 
of the capacity of the digital resources (section 3.2). The methodological approach 
is outlined in section 3.3 and a detailed description of the analytical procedures will 
be given in conjunction with their respective presentation in subsequent chapters.

3.1. The digitisation process 
The first study, whose findings are presented in chapter 4, identifies the compo-
nents that make up the digitisation process, and describes their interrelation. This is 
achieved by analysing a selection of normative guidelines, standardised procedures 
and recommendations relating to the design and management of digitisation pro-
cesses.301 As discussed in the previous chapter the concept of Boundary object will 
be used as a framework in this thesis. The digital resource is here seen as a Boundary 
object. The boundaries it relates to consist of the modes of representation in which 

301 The documents within the sample will hereafter be referred to in short as the guidelines.
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the digital resource is presented (as discussed in section 2.7). The capacity of the 
digital resource to move between different modes of representation resides with the 
unstructured state that is caused by the deconstruction that follows from the con-
version from analogue to digital format.302

The products of digitisation processes are characterised by the technical parameters 
that guide the digital conversion, parameters that in turn, are based on institutional 
ideals and assumptions regarding the information potential of documents in ana-
logue and digital format. Knowledge of the particulars of the digitisation process 
will thus facilitate understanding of the capacity of the digital document. Seen as a 
BO it is also relevant to investigate the relation between the actual process and the 
institutional framework wherein the transmission is performed. A study of guide-
lines will reveal both the parameters of the process and possible variations in ideals 
and interests as explicitly declared by the producers of these guidelines or observed 
in the analysis of their statements.

The study results in a conceptual modelling that outlines the general structure of 
the digitisation process. The study also positions the digital resource as a BO, char-
acterised, on the one hand, by the different interests and ideals posed by the institu-
tions producing these guidelines and on the other by the standardising process of its 
creation. The findings of the study are discussed in chapter 5 and will provide a base 
for the study of the factors that conditions the informative capacity of the digital 
resource, which is the topic of the second empirical study (chapter 5).

3.1.1. The guidelines

A multitude of process mappings, flowcharts and workflow modelling relating to 
the digitisation process have been published and made available both on the web 
and as printed documents. In order to select the empirical material, a series of liter-
ature searches were carried out using the following key words:

digitisation, digitization, ”digiti* guidelines”, ”digiti* workflow”, ”digital pre-
servation”, ”digital conversion” , ”digital reformatting”, ”digital surrogacy”

Table 6. Keywords used in the literature search.

302 A central characteristic of the process of conversion. See the discussion on the distributed 
state of the digital resource in section 2.3.2.
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The web searches relied primarily on Google search engine although the Bing search 
engine was used occasionally to double-check results.303 Literature searches were 
also carried out via Libris, the joint catalogue of the Swedish academic and research 
libraries,304 using the same set of key words. 

The majority of the documents retrieved in the literature search were project re-
ports and process descriptions produced by digitising library institutions and other 
organisations within the heritage and educational sector. 

A preliminary examination of the retrieved documents revealed that they could 
broadly be divided in two groups: 

• Normative descriptions – e.g. guidelines, standards, and recommenda-  
 tions regarding how processes should be designed and managed. 

• “De facto” descriptions – e.g. project reports, documentation, and sum-  
 maries describing how projects had been designed and carried out.

From the results, documents with a normative approach – e.g. of the type “Guide-
lines”, “Good practices”, and “Handbook” were selected. The purpose of this criteri-
on was to enable the analysis to be based on documents with a prescriptive character 
rather than on descriptions of how processes “de facto” have been carried out. 

Another criteria for inclusion in the study was that the documentation covered the 
transmission in its entirety – from being selected for conversion to being represent-
ed as a digital surrogate as the purpose of the study was to examine the digitisation 
process as a complete sequence.

The guidelines are here presented in chronological order, which represents only one 
of several possible ways to systematise the sample. Alternative, focus could have 
been placed on type of institutional affiliation or intended audience. All guidelines, 
apart from the two web-resources are (or have been, as some are out of print) pub-
lished as printed publications. The inclusion below of the URL for download does 
not indicate that the document is still unavailable in printed format.

The following thirteen guidelines were included in the study:305

303 Google: <https://www.google.se> Bing: <https://www.bing.com> The approximately 100 
first hits generated by each key word were examined for documents of relevance.
304 <http://www.libris.kb.se>.
305 In order to distinguish the sample of guidelines from the other literary sources in this 
thesis the guidelines will be referred by institution or author(s) and year of publication en-
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Publication Code

Kenney, A. R., & Rieger, O. Y. Moving theory into practice: 

digital imaging for libraries and archives. Mountain View, 

Calif.: Research Libraries Group, 2000. 189 p. 

[RLG, 2000]

Sitts, M. K. (ed.). Handbook for Digital Projects: A manage-

ment tool for preservation and access. Andover, Massachu-

setts: Northeast Document Conservation Center, 2000. 

Download: https://www.nedcc.org, pdf not paginated. 

[NEDCC, 2000]

Youngs, K., Managing the Digitisation of Library, Archive and 

Museum Materials. National Preservation Office, Preserva-

tion Guidance, Preservation Management Series, 2001. 24 

p. Download: http://www.collectionstrust.org.uk. 

[NPO, 2001]

IFLA Guidelines for digitization projects for collections and 

holdings in the public domain, particularly those held by librar-

ies and archives. International Federation of Library As-

sociations and Institutions, 2002. 59 p. Download: http://

www.ifla.org.

[IFLA, 2002] 

Cornell University Library. Moving Theory into Practice, 

Digital Imaging Tutorial, 2003. URL: https://www.library.

cornell.edu/preservation/tutorial/contents.html

[Cornell, 2003]

Hughes, L. M. Digitizing collections: strategic issues for the 

information manager. London: Facet, 2004. 327 p.

[Hughes, 2004]

Minerva. Good Practices Handbook, version 1.3. Minerva 

Working Group 6, 2004. 60 p. Download: http://www.

minervaeurope.org/

[Minerva, 2004]

Zhang, A. B., & Gourley, D. Creating digital collections: a 

practical guide. Oxford: Chandos, 2008. 234 p.

[Zhang & Gourley, 2008]

FADGI. Digitization Activities, Project Planning and Manage-

ment Outline, Version 1.0. Federal Agencies Digitization 

Guidelines Initiative, 2009. 23 p. Download: www.digitiza-

tionguidelines.gov. 

[FADGI, 2009] 

closed by square brackets. The web based guidelines: [Cornell, 2003] and [JISC] as well as the 
downloaded pdf-file [NEDCC, 2000] lacked pagination. Quotes from these sources will be 
referenced based on chapters and sections.
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Bülow, A. E., & Ahmon, J. Preparing Collections for Digiti-

zation. London: Facet, in association with the National 

Archives, 2011. 184 p.

[Bülow & Ahmon, 2011]

Practical Guidelines on Digitisation. Scientific Library Servic-

es and Information Systems (LIS), Deutsche Forschungs-

gemeinschaft, 2013. 70 p. Download: http://www.dfg.de/

[DFG, 2013]

JISC Digital Media, Infokit: Still image digitisation. Joint Infor-

mation Systems Committee, n.d. URL: www.jiscdigital-

media.ac.uk/.

[JISC]

IFLA Guidelines for planning the Digitization of Rare Book and 

Manuscript Collections. International Federation of Library 

Associations and Institutions, 2014. 19 p. Download: 

http://www.ifla.org.

[IFLA, 2014]

Table 7. The documents in the sample

The guidelines are given a brief presentation below:

[RLG, 2000] – Kenney & Rieger, Moving theory into practise

A pioneering introduction to digitisation published by the Research Libraries Group. 
The handbook is designed as a “self-help” reference to aid libraries and archives in 
their digitisation efforts. The authors adopt an integrated approach to the digitisa-
tion process ranging from the decision to digitise a specific document or collection 
to the actual presentation of the digital resource. It is based on the concept of the 
“management wheel of digital imaging”, which refers to the highly interdependent 
nature of the activities involved in the process; every decision within the process 
affects its outcome. The aim of the handbook is explicitly stated as fostering criti-
cal thinking in relation to the application of digital technology in order to develop 
institution specific procedures and applications. It is argued that “… the best way to 
ensure good decisions is to become a knowledgeable consumer of the technology.”306 

306 [RLG, 2000, p. 3]
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[NEDCC, 2000] – Sitts (ed.), Handbook for digital projects

This publication draws on the experiences of the conference series “School for scan-
ning” organised by the Northeast Document Conservation Center since 1996. The 
organisation has functioned as an independent paper- and book conservation studio 
since the early 70’s and has also offered advice, training, and service within the field 
of microfilm surrogacy. The handbook is written by the specialists that were part 
of the conference and covers different aspects of the digitisation process and related 
issues, offering “information on best practices and summarizes lesson learned from 
many experiences”.307 Applying a management perspective the handbook provides 
advice based on practical experience. The target groups include professionals within 
the whole range of institutions in the heritage sector. 

[NPO, 2001] – Youngs, Managing the Digitisation of Library, Archive and Museum Materials

The National Preservation Office, UK, jointly financed by a number of research 
libraries and run as an separate organisation until it in 2009 was integrated with 
the British Library Collection Care Centre and renamed the Preservation Advisory 
Centre. The purpose of the operations was to provide an independent resource in 
the field of preservation and access in relation to library and archive material in 
collections in UK and Ireland. The leaflet, originally distributed both in printed for-
mat and as a Pdf, was part of the “NPO Preservation Guidance, Preservation Man-
agement Series”. Its focus was on issues relating to the management of processes, 
projects, and image archives. The publication represents an effort to create a very 
concise (and in condensed format) introduction to the field of digitisation, aiming at 
managers and staff who face the challenge of planning and managing a digitisation 
project. 

307 [NEDCC, 2000, chapter I]
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[IFLA, 2002] – Guidelines for Digitization projects

The guidelines are produced jointly by IFLA, ICA308, and UNESCO309. In addition to 
providing guidance to the library and archival community at large there is an explic-
it intention to meet the need of institutions in countries in the developing world. 
The scope of the guidelines covers the digitisation of library and archive collections, 
referred to as “the paper based heritage”,310 and to offer a compilation of best practic-
es based on already available information. The working group behind these guide-
lines comments that there are plenty of websites and publications available but few 
that address the conditions that characterise the situation in the developing world. 

[Cornell, 2003] – Digital Imaging Tutorial

Cornell University offers a web-tutorial that takes the user step by step through 
the digitisation process as it relates to text- and image-based collections in heritage 
institutions. The aim is to provide “base-level information on the use of digital im-
aging to convert and make accessible cultural heritage materials”.311 Its focus is on 
a “best practice approach” describing practical procedures that will assist in main-
taining required quality levels throughout the process. The tutorial is referred to as 
a companion to [RLG, 2000].

[Hughes, 2004] – Digitizing collections

The digitisation process is in this publication addressed from a strategic and man-
agerial point of view, emphasising the relation between long-term value and the 
required financial investment. ”The main factor in determining the right time to 
digitize is, ultimately, cost”.312 It covers the entire process of digital conversion with 

308 International Council of Archives, <http://www.ica.org>.
309 The United Nations Educational, Scientific and Cultural Organization, <http://en.unesco.
org/>.
310 [IFLA, 2002, p. 5]
311 [Cornell, 2003, preface]
312 [Hughes, 2004, p. 4]
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a focus on the cost benefit aspect of running such projects in the library sector. It 
draws attention to the fact that expenditure in relation to digitisation processes 
often represents a new range of activities that should be evaluated on their own 
merits, not in relation to the economics of already existing operations in the organ-
isation.313

[Minerva, 2004] – Good Practices Handbook

Minerva was an EU-initiative with the purpose of harmonising digitisation activities 
among the member states by establishing a common platform for the digitisation 
of cultural heritage collections across Europe. The initiative was taken as a result 
of the Lund-principles agreement in 2001, which produced several guidelines and 
recommendations.314 As such, these guidelines do not represent profession-driven 
interest, nor an institutional effort, but is rather a political endeavour centred on the 
“unique value of European cultural heritage” as well as its relation to the growing 
“digital content industry” and the need to “increase the level of synthesis and syner-
gy between and among digitisation initiatives”.315 Although its scope is described as 
far-reaching, the document’s aim is to provide practical “rules-of thumb” advice to 
be used by the “hands-on project team” involved in digitisation projects within the 
heritage sector. A number of EU-working groups have contributed to the document, 
which is structured according to a “life-cycle” approach to the digitisation process, 
thus describing a progression of interlinked activities.316 

[Zhang & Gourley, 2008] – Creating digital collections

This guideline is part of a series of books aimed at the “busy information profes-
sional” in order to provide “an authoritative view of current thinking”.317 A signif-
icant part of the book is devoted to Digital Content Management Systems; their 

313 This comment can be seen as a reminder of the general state of digital development within 
the library sector at the time of publication.
314 See <http://cordis.europa.eu/ist/digicult/lund-principles.htm>.
315 [Minerva, 2004, p. 9] The web portal Europeana can be seen as an explicit result of this am-
bition to harmonise a pan-European approach to the idea of cultural heritage. http://www.
europeana.eu/
316 [Minerva, 2004, p. 9]
317 [Chang & Gourley, 2008, editorial introduction]
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implementation, management, and evaluation, as well as suitable software solutions. 
The intention is to offer practical advise on the creation of digital resources within 
the library and archive sector. The introduction emphasises that this is achieved by 
giving “real examples”, “useful tips”, examples of “best practices” and “case studies” 
rather than drawing on current research and theory.318 

[FADGI, 2009] – Digitization Activities

The FADGI consists of US federal organisations that are involved in the produc-
tion, archiving and dissemination of digital resources. Several of the contributing 
member institutions have a long track record of advocacy within the field and have 
published guidelines previously, e.g. the Library of Congress, the National Archives 
and Records Administration, and the Smithsonian Institution. The content is also 
based on the analysis of management documentation from a number of library and 
archival institutions worldwide. The guideline is one within a set of resources for 
the digitisation of historical content, covering two major areas: Still Image and Au-
dio Visual digitisation within the heritage sector.

[Bülow & Ahmon, 2011] – Preparing Collections for Digitization

The handbook, published by the UK National Archives, has an obvious focus on 
archival collections although the guidance is generally applicable to the digitisation 
of handwritten or printed collections regardless of institutional type. The title in-
dicates the scope, i.e. the procedures and measures taken in order to enable source 
documents to be safely digitised without risking their condition. The main author, 
Bülow, is a conservator and this preservation perspective on digitisation is main-
tained throughout the handbook. This also positions the publication somewhere 
in-between the guideline and the specialist manual. However, the target reader is 
indicated to be a person responsible for the preservation of the collection, and there-
fore referred to as the collection manager, regardless of professional affiliation. 

318 [Chang & Gourley, 2008, p. xiii]
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[DFG, 2013] – Practical Guidelines on Digitisation

The German Research Foundation is a major German foundation that under its 
library sector program provides financial support for digitisation projects directed 
at collections of interest to the research community. The guidelines are intended to 
define the standards expected from applicants as well as to encourage the interop-
erability of digitisation projects and the dissemination of their products. Two basic 
premises underline their funding; that digital resources are made accessible free of 
charge to scientists and academics and that arrangements are taken to maintain 
long-term sustainability. 

[JISC] – Infokit: Still image digitisation

The JISC digital media is a web based resource aiming at supporting and encour-
aging the use of digital media within the UK education sector. The web site of-
fers a large number of guides, “toolkits”, and “infokits” that cover various aspects 
of the production, management, and dissemination of digital resources. There is 
the option of browsing these sections or following compilations arranged according 
to specific topics, types of media – e.g. video, audio, still images – or stages in the 
production process. The guidance on still image digitisation is intended to assist the 
user in the planning and implementation of digitisation processes. 

[IFLA, 2014] – Guidelines for planning the Digitization

The 2014 IFLA guidelines is produced by the IFLA Rare Book and Manuscripts Sec-
tion with the declared intention to address the digitisation of rare and unique and 
non-print formats that require other approaches than those enabled by mass digiti-
sation processes. It is declared that the guidelines cover the conceptual planning for 
such projects rather than the technical aspects of the process. 

�
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The producers of the documents in this sample had in common an explicit mission, 
either as regulators or as offering guidance or training in planning and management 
digitisation projects, within the library setting. They can be grouped as follows:

Organisations

• North East Document Conservation Center – [NEDCC, 2000] 

• Research Libraries Group – [RLG, 2000]

• National Preservation Office UK – [NPO, 2001]

• International Federation of Library Associations – [IFLA, 2002], [IFLA,   
 2014]

• European Union/the Minerva Project – [Minerva, 2004]

• Deutche Forschungsgemeinschaft – [DFG, 2013]

• Joint Information Systems Committee – [JISC]

Institutions

• Cornell University Library – [Cornell, 2003] 

• Federal Agencies Digitization Guidelines Initiative – [FADGI, 2009]

• National Archives, UK – [Bülow & Ahmon, 2011]

Authors/Publishers with specific profiles

• Facet Publishing/Digital Futures Series – [Hughes, 2004]

• Chandos/Chandos Information Professional Series – [Zhang & Gourley,   
 2008]

3.1.2. Comments on the empirical material

Using documents as a primary source of information in research might involve a 
great variety of types and genres. In order to ensure the qualitative consistency of 
such information sources as empirical material Scott defines four criterion that 
should be met:319 

• Authenticity – is the document genuine?

• Credibility – is the content genuine?

• Representativeness – is the document representative?

319 Scott, A Matter of Record. 
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• Meaning – does the interpretation of the content make sense (in refer-  
 ence to the intended, received and internal meaning of the content)?

Scott’s criteria were used to assess the present sample of guidelines:

Authenticity

Authenticity is a potentially problematic criterion in relation to documents distrib-
uted in digital format. Using digital resources always involves an element of trust. 
Scott refers to procedures related to establishing differences between originals and 
copies in order to trace corrupted versions and to define the “soundness” of the doc-
ument. Another part of establishing authenticity is to identify the producer of the 
document. The guidelines in the sample are produced either by well-established 
organisations/institutions or by known publishers and are accessible, either in print, 
as downloads or as web resources, from these producers/publishers. As they are re-
lated to authoritative bodies within the field of digitisation (and are referenced in 
independent publications) it can be assumed that these documents fulfil the first of 
Scott’s criteria. 

Credibility

The credibility of the documents can be established on the basis of the status of 
the publishing organisation and the references made to complementary sources of 
information, e.g. standards, collaborations and cooperative activities and research. 
The genuinity of the guidelines can thus be regarded as high as they communicate 
and convey their information according to the operational characteristics of their 
respective producer.

Representativeness

The issue of representativeness cannot be disputed as the documents are selected on 
the basis of being guidelines and recommendations, i.e. the category under focus in 
this study. It can be noted that the sample is rather restricted in size and spans a rela-
tively extensive time period. Close to the notion of representativeness lies the ques-
tion of relevance; the grounds on which it can be assumed that the sample repre-
sents sources with influence and impact. A way of estimating this would have been 
to carry out a citation analysis, e.g. by examining project reports and institutional 
documentation for references to the guidelines in the sample. Such analysis was not 
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carried out. However a citation check performed via Google Scholar320 revealed 150 
citations for [RLG, 2000], 82 for [Hughes, 2004], and 66 for [NEDCC, 2000]. The 
remaining guidelines have between 0 and 12 citations.

Meaning

The guidelines were produced in English and their content was in most cases clearly 
conveyed. In instances where I was in doubt regarding the meaning of details in 
the documents, e.g. technical descriptions or references to standards or procedures 
beyond my personal knowledge, it was possible to verify intent by using external 

references. 

�

However, the selection of documents included in this study is not unproblematic. 
There are publications with a high impact factor that have not been included in 
the sample, e.g. Deegan and Tanner321, Terras322, and Schreibman et.al323. The reason 
behind this exclusion is that these sources although covering the digitisation pro-
cess apply a critical and analytical perspective rather than the primarily normative 
approach that characterises the guidelines in the sample. 

With regard to the guidelines and recommendations as a genre it can be assumed 
that searching through mainstream and freely available channels such as Google 
books and Libris, will identify relevant resources. There are of course a multitude 
of articles published in academic and research journals that cover various aspects 
of the process in depth. However it would not be expected to find normative and 
prescriptive guidelines referring to the process in its entirety published as articles 
in such journals. 

It can be argued that this sampling procedure will bypass relevant information, such 
as research articles and similar that are published in scholarly journals and thus not 

320  <scholar.google.se>, the citation check was performed in March, 2014,
321 M. Deegan & S. Tanner, Digital futures: strategies for the information age, New York, Ne-
al-Schuman, 2002, and M. Deegan & S. Tanner, Digital preservation, London, Facet, 2006.
322 Terras, Digital images for the information professional
323 S. Schreibman, R. Siemens & J. Unsworth, A Companion to Digital Humanities (Blackwell 
Companions to Literature and Culture), Oxford, Blackwell Publishing Professional, 2004. < 
http://www.digitalhumanities.org/companion/>
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necessarily indexed in neither the Swedish union catalogue – Libris – nor accessible 
via Google. The significance of such an omission is difficult to estimate. It could be 
argued that this approach is actually more in line with how information seeking 
outside of the scholarly community is performed, and thus resulting in a more re-
alistic sample with respect to impact on the design of the digitisation process than 
might had been the case if sampling had included academic databases. 

The empirical material consists of guidelines that are part of the corpus of literature 
that have influenced, and to some extent probably even shaped, the development of 
digitisation processes within the library sector since the mid 90’s. The normative 
documents included in this study can, according to the typology suggested by Scott, 
be classified as official and open published, as they are produced by official organ-
isations with the intention of free dissemination and unrestricted use in order to 
communicate their content.324 The documents analysed span the period from 2000 
– [RLG, 2000] and [NEDCC, 2000] – until today – [JISC] (a continuously updated 
web site). The selection can thus be regarded representative in a chronological per-
spective. Besser confirms the significance of this time period by referring to 1995 as 
the starting point for the large scale financing of digital library research in the US.325 
This is also the year when the North East Document Conservation initiated the 
“School for Scanning” program, upon which the handbook [NEDCC, 2000] is based. 
A review of the bibliography in Bailey verifies that the numbers of publications in 
the English language relating to the field of digitisation demonstrated a significant 
increase from 1995 (see appendix 6).326 

The guidelines demonstrated large variations in types of terminology, scope and 
delimitation. Given that these publications were produced in different institutional 
and organisational settings, thus aiming at a wide range of target groups, such a 
variation was anticipated. 

It can be argued that the predominance of web-based sources might result in a bi-
ased sample but, as demonstrated, a majority of the guidelines accessed digitally 
also are (or have been) published in printed format. However, a bias of more acute 
concern is the fact that the selection is restricted to documents produced in English. 

324 Scott, A Matter of Record.
325 H. Besser, ‘The Next Stage: Moving from Isolated Digital Collections to Interoperable Dig-
ital Libraries’, in First Monday, vol. 7, nr. 6, 2002.
326 C. W. Bailey, Digital Curation and Preservation Bibliography, Houston, TX, Digital Schol-
arship, 2012.
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The reason for this is the limited linguistic capacity of the author of this thesis. The 
findings in this study will be presented in chapter 4. 

3.2. The capacity of documents in digital format 
In the second study, the perspective shifts from the process towards the user as it 
examines how the product of the digitisation process, the reproduction, is engaged 
with as a source of information. The empirical material in this study consists of 
interviews with researchers that in various ways rely on digital resources (in this 
instance reproductions of text carrying documents) in their research. 

Chapter 3 introduced the concept of informative configuration as an analytical tool 
to describe the interpretative nature of the users’ engagement with the document as 
rendered in digital format. Given that this group of researchers rely on digital repro-
ductions as a replacement and (or) complement to direct access to source documents, 
it can be assumed that the informative dimensions characterising the capacity of 
the source document (see section 2.4) can also be used to describe the capacity of the 
digital representation of the document. 

The notion of informative configuration will consequently be re-used in this study. 
Given the framework provided by BOT, the informative configuration will be seen 
as a passage point.327 BOT emphasises the multitude of passage points that can be 
applied to a boundary object. With the modes of representation defining the bound-
aries that frame the digital resource this multitude is clearly a key characteristic 
of the digital resource. It will be demonstrated in the interview study that these 
boundaries are not rigid but cover a range of aspects and are influenced by factors 
such as alternative types of metadata schema, various types of granularity of OCR 
processing and levels of encoding, and differences in visual quality and in the detail 
of images. 

327 The application of Boundary object theory, and particularly the concept of passage points, 
is discussed in sections 2.8.1. (p. 101) and 2.8.3. (p 106).
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3.2.1. The informants

The category of informants was restricted to professional users, i.e. users who on 
a regular basis accessed digital reproductions of text-carrying documents in their 
working situation. This restriction was caused by the wish to interview users with 
significant experience from working with digital resources. The assumption is that 
such users would be capable of describing their experiences in a more systematic 
manner than might be the case for people using such databases on a more random 
basis.2

It was also assumed that professional users would have the capacity to position their 
engagement with digital resources in relation to more or less explicit research strat-
egies, thus further contributing towards the aims of this study. 

The approach taken to recruit the desired category of informants consisted of iden-
tifying databases whose users could be assumed to meet the criteria for inclusion. 
Two databases were selected in order to ensure a variety of respondents i.e. VD16328 
and bokhylla.no329. Both databases focus on book collections and are managed by 
library organisations but apply different approaches to the digitisation process. 

The bokhylla.no is hosted by Nasjonalbiblioteket330 (the Norwegian National Li-
brary) with the objective of covering the Norwegian legal deposit collection in its 
entirety. As a result of an agreement between the library and the involved stake-
holders (Kopinor331), the legal obstacles regarding making literature within the cop-
yright realm available on the web have been resolved and all content in the database 
is freely accessible on computers with a Norwegian IP-address. 

The VD16 is managed by the Bayerische Staatsbibliothek (BSB) and financed in 
cooperation with the Deutsche Forschungsgemeinschaft (DFG).332 The database is 
part of the framework of the “Bibliography of books published in German-speaking 

328 <http://www.bsb-muenchen.de/16-Jahrhundert-VD-16.180.0.html?L=3>.
329 <http://www.nb.no/nbsok/search.nbdigital?&mediatype=b%C3%B8ker&content-
Classes:bokhylla>
330 <http://www.nb.no/>
331 <http://www.kopinor.no/>
332 BSB <http://www.bsb-muenchen.de>, DFG <http://www.dfg.de/> 
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countries in the 16th century”, i.e. it is not limited to the holdings of the BSB but 
has a nation wide scope. From this mission ensues highly placed demands on bib-
liographical accuracy, the extent of metadata and the quality of imaging processes 
and presentation. 

The approach of bokhylla.no to digitisation is, to a large extent, based on the capac-
ity of using high-speed image processing. A significant proportion of the material 
available in bokhylla.no originates from copies that have been spine-cut and cap-
tured in sheet-fed duplex scanners. This approach is enabled by the high number 
of duplicates within the legal deposit system, allowing for procedures based on the 
removal of the binding structure. Documents that cannot be identified in the re-
quired quantity to qualify for destructive scanning are captured in a manual pro-
duction line. 

The organisation of the VD16 is more decentralised as there is no central digitisa-
tion facility. Instead, the participating libraries provide the digital content. How-
ever, digitisation has to be performed in accordance with the guidance of the DFG 
who also provide a browser where all content in vd16 can be accessed. Table 8 out-
lines the characteristics of the two databases.
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bokhylla.no VD16

Organisation The Norwegian National 
Library scanning center in 
Mo i Rana.

The Munich Digitization Cen-
ter handles the digitisation 
of the collections managed 
at the Bayerische Staatsbib-
liothek. Other contributing 
libraries perform their 
processes locally.

Scope The goal of bokhylla.no is 
to establish a unified digital 
library for all media (books, 
newspapers, periodicals, 
photos, films, music or 
broadcasting, and since 2005 
the web domain .no) in the 
collections of the Norwegian 
National Library. 

The goal of VD16 is to cre-
ate a retrospective national 
bibliography for 16th century 
German book production. 
The project started in 1969. 
The books catalogued in the 
VD16 have been digitised 
since 2006. As a rule, only 
one copy per edition is 
digitised. The digital copies 
in the VD16 are allocated an 
individual VD 16 number. 

Legal aspects A licence agreement with the 
Norwegian rights holder or-
ganisation enables free access 
for users with Norwegian ip 
address. 

The material in the database 
is out of copyright.

Content (2007) +25,000 books (2012) 110 000 catalogue 
entries (approx. 33.000 
books ompletely digitised).

Goal 450.000 books 111.000 books

Capture resolution/colour 
depth

400 dpi/24 bits 300-600 dpi/24 bits

Preservation format Jpeg2000 lossless Tiff uncompressed

Methods of capture Books iavailable in sufficient 
number of copies are proces-
sed in sheet-fed scanners and 
discarded.
Books are scanned manually 
if there are fewer copies. 

Books are scanned manually 
or by using page-turning 
scanning robots.

OCR All scanned books are OCR 
processed, fully automated 
process without any manual 
editing.

OCR processing is a local 
decision for the contributing 
libraries. 

Selection/priorititsing The oldest material is prio-
ritised in order to process 
collections out of copyright 
first. 

16th century books 
according to the national 
bibliography.

Table 8. A comparison between some main features of the bokhylla.no and VD16.



129︱Methodology

Users of these two databases were initially identified by personal contacts within 
the relevant academic communities, e.g. book history, history, (digital) humanities, 
and the social sciences. As potential participants were approached with a request 
for taking part in the study they were also asked to suggest additional candidates 
for interviews.333 Using this method a total of 15 informants were included in the 
study, five women and ten men (table 9). The respondents are listed together with 
the database they were initially associated with.

Code Database Profession Academic profile

R1 VD16 Researcher PhD, Historical theology

R2 VD16 Special librarian, rare books 
collection

Book history

R3 VD16 Researcher, librarian PhD, Book history, sociology 
of books

R4 bokhylla.no Editor, digital critical editions Literature, philology

R5 bokhylla.no Editor, e-book project, digital 
critical editions

Literature, philology

R6 bokhylla.no Lexicographer PhD, Literature, philology

R7 bokhylla.no Archivist Philology

R8 bokhylla.no Research librarian, literary critic PhD, Literature

R9 bokhylla.no System developer TEI, text databases, philology

R10 bokhylla.no PhD-student Literature

R11 VD16 Associate Professor PhD, History

R12 VD16 Associate Professor PhD, History of ideas

R13 VD16 Associate Professor PhD. History of ideas

R14 VD16 Antiquarian bookseller History

R15 VD16 Research librarian PhD, Cultural history

Table 9. The respondents in the interview study

The informants’ use of digital resources followed, to some extent, their professional 
profiles, for example, in their accounts, the book historians described using the re-
source for establishing a bibliographical identification or retrieving bibliographical 
metadata. Several of the respondents, with backgrounds in philology and literature, 
used the database as a reference in their work with establishing text editions. The 

333 See appendix 5 for the request that was sent to potential participants asking them to take 
part in the interview study.
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historians tended to refer to the database as providing convenient and well-struc-
tured access to sources. However, as will be discussed in chapter 5, the findings pro-
vide a more complex picture of usage revealing how strategies tend to be based on 
combining different aspects of the representation rather than on focussing on text, 
image or metadata in isolation. 

Using VD16 and bokhylla.no as reference points in the selection of respondents 
resulted in a group of users that displayed a high level of experience in engaging 
with digital resources. During the interview process it soon became evident that the 
information given by the respondents had a much wider application than solely in 
relation to the VD16 and bokhylla.no respectively. The researchers use of databases 
tended to involve consultation with several resources. The original intention in this 
study was to relate the experiences of the respondents to these two databases but 
the level of competence displayed by this group made it possible to relate their ac-
counts to the use of digital resources on a more general level. The original scope of 
the study could thus be widened. Rather than correlating the respondent’s accounts 
to the specific technical aspects of databases and digitisation processes, the analysis 
will focus on their engagement with the digital resource; the document in digital 
format.

3.2.2. Reflections on the informants and the interviews 

The informants to some extent can be grouped in two broad categories: those with 
a primary interest in the texts of the documents and those who refer to artefac-
tual aspects of the represented documents. The distinction is, however, not abso-
lute, e.g. the respondents involved with text editing – and having a closer affinity 
with bokhylla.no – had, of necessity, considerable experience from working directly 
with documents (and applying a copy specific approach to working with surrogates). 
Among the users of VD16 there were several respondents with a primary interest in 
accessing text based content as part of research on religious and political influences 
on historical persons. 

The sequence of interviews was decided for practical reasons, e.g. timing and the 
need to travel. In hindsight, the process of interviewing could have benefited from 
a different planning. Two of the initial informants were professional colleagues 
of mine, which gave rise to the inclusion of unrelated material in the interviews 
mainly due to my difficulty in keeping focus. One of these interviews was discarded 
as a result of technical problem with the recording equipment. The quality of the 
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remaining interviews improved quickly as a result of my having to reconsider my 
interviewing strategies. 

During the interviews I regularly made sure that I had understood the accounts 
of the respondents correctly. This could be done by rephrasing their narratives in 
order to get their response or by repeating questions in a slightly different manner. 
The respondents were invited to get back to me if they wanted to add comments or 
restructure their accounts. None of the respondents used this possibility. 

Several of the informants spoke Norwegian, which is not my first language. How-
ever, as the Norwegian language is closely related to Swedish this did not pose any 
direct problem for me or for the informants. A factor that further reduced the lan-
guage barrier was the common ground established by the topic of the interviews 
involving specialised terminology that was already familiar as a result of my own 
professional experience from the field. In a different discursive setting, e.g. relating 
to everyday vernacular, the question of language would probably have had to be 
dealt with as a problematic issue. 

In instances of language-based uncertainty, I asked the respondent for further clar-
ification. During the transcription phase, some difficulties arose but could be re-
solved by consulting a dictionary.

The findings in this study will be presented in chapter 5.

3.3. Method
The empirical material in the two studies consists of texts, albeit of different types. 
The analysis is directed towards the interpretation of procedures described either 
in published guidelines, (in the study of the digitisation process, chapter 4), or in 
transcriptions of interviews where researchers describe their strategies in the use 
of digital surrogates (in the study of the capacity of digital documents, chapter 5) 

Content Analysis (CA) with a qualitative approach forms the basis of the analysis 
in both these studies. CA enables a systematic inquiry into the meanings of texts 
(e.g. published documents, memos, interview transcripts, administrative records, 
and letters).

The basic procedures of CA consists of selecting a sample which is coded according 
to criteria that can either be based on applicable theories or derived directly from 
the material itself. Subsequently, the analysis can rely on a quantitative (e.g. based 
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on frequencies of words and expressions) or a more interpretative approach similar 
to that described in Julien whereby attention is focused on “categorizing qualitative 
textual data into clusters of similar entities, or conceptual categories”.334

CA has its roots in methods for quantitative newspaper analysis that were devel-
oped during the first decades of the 20th century.335 The method was mainly driv-
en by journalistic interests in assessing trends and opinions as communicated in 
printed news media. Krippendorff lists a number of factors that contributed to the 
development of CA into a standardised research method, e.g. the need to address 
various new media formats as they developed with the introduction of television, 
the widening of scope to include the analysis of war propaganda during the WW2. 
Concerns were gradually raised that the quantitative approach would result in a 
limited understanding of the analysed texts. Berelson argues that this limitation 
was caused by the focus on the manifest and quantifiable content of a text at the 
cost of the latent content which evades such a method of analysis.336 As a result of 
such concerns, several qualitatively oriented applications were developed, sharing 
an interpretative approach to the text as a carrier of meaning as opposed to focus 
on, for example, word frequency and the spatial measurements of headlines that 
characterised the quantitative version of CA. Zhang & Wildemuth outlines its ap-
plication within LIS337 where it has been used to analyse already existing texts, e.g. 
White & Marsh338, as well as interview transcripts; Bradley339. Schilling argues that 
the strength of qualitative CA lies in the combination of a structured procedure and 
an interpretative approach to the analytical part of investigation thereby enabling a 
“systematic and rule-based process of analysing verbal and textual data”.340

334 H. Julien, ‘Content Analysis’ in L. M. Given (ed.), The SAGE Encyclopedia of Qualitative 
Research Methods, Vols. 1 & 2, London, Sage Publications, 2008, p. 120.
335 K. Krippendorff, Content Analysis: An Introduction to its Methodology, 2nd ed., Thousand 
Oaks, CA, Sage, 2004.
336 B. Berelson, Content analysis in communication research, Glencoe, Ill., Free Press, 1952, p. 16.
337 Y. Zhang & B. M. Wildemuth, ‘Qualitative Analysis of Content’ in B. M. Wildemuth (ed.), 
Applications of Social Research Methods to Questions in Information and Library Science, West-
port, CT, Libraries Unlimited, 2009, pp. 308–319.
338 M. D. White & E. E. Marsh, ‘Content Analysis: A Flexible Methodology’, Library Trends, vol. 
55, no. 1, 2006, pp. 22–45.
339 J. Bradley, ‘Methodological Issues and Practicies in Qualitative Research’, The Library Quar-
terly, vol. 63, no. 4, 1993, pp. 431–449.
340 J. Schilling, ‘On the Pragmatics of Qualitative Assessment – Designing the Process for 
Content Analysis’, European Journal of Psychological Assessment, vol. 22, no. 1, 2006, p. 28.
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There are different approaches that can be taken within the framework of qualita-
tive CA. A major distinction concerns the approach to the formation of categories 
used in the analysis of the sample – a key activity in the CA process. This forma-
tion can either be applied on the sample as predetermined assumptions, based on 
applicable theories, or derived from the empirical material itself.341 The analysis in 
both of the empirical studies in this thesis did not rely on pre-formulated categories 
or criteria. However, it employed the procedure of “coding frame” as described in 
Schreier as a method of focusing the analysis on the main categories of relevance for 
the study, i.e. descriptions of the digitisation process in the guidelines (the study of 
digitisation processes) and the researchers’ accounts of engagement with digital re-
sources (the interview study).342 The analytical procedures will be discussed in detail 
in relation to the findings of the two studies, i.e. in chapters 4 and 5.

3.4. Summary
Both studies apply a document perspective, i.e. the focus is placed on the activities 
that directly involve the source document and its digital reproduction. The first 
study addresses the procedures during the digitisation process that involve the doc-
ument or its reproduction. The second study analyses the accounts of researchers 
regarding their engagement with documents (as digital representations). This is in 
line with the approach recommended by Prior in relation to document-based re-
search: 

People do things with documents. The task of the researcher should 
therefore be to follow a document in use.343 

The studies are not designed to test the validity of predefined criteria but rather per-
formed with the intention of identifying underlying structures in the digitisation 
process and the use of digital reproductions. In the study of guidelines, the aim is 
to identify conceptualisations of the digitisation process. In the interview study, the 

341 There are several alternative approaches to the formation of coding criteria apart from the 
two mentioned here. See M. Schreier, Qualitative content analysis in practice, Los Angeles, CA, 
SAGE, 2012.
342 M. Schreier, Qualitative content analysis in practice.
343 Prior, Using Documents in Social Research.
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intention is to use the researchers accounts of interaction as a means of identifying 
the characteristics of the digital resource and the ways in which it can be engaged.

In the first study, the empirical material can be considered as “pre-existing” in the 
sense that the guidelines making up the sample have been produced independently 
of the research process. The second study is based on the informants’ own accounts 
of their engagement, not by my observation of the actual working process. The em-
pirical material is, consequently, “co-produced” by myself during the process of in-
terviewing and subsequent transcription. This approach obviously risks introducing 
subjective bias based on my own pre-understanding.344 The process of transcription 
and repeated reading of the transcripts during the analytical phase provided an op-
portunity to identify instances where I was asking leading questions or commenting 
in a biased manner. The interview material produced in relation to such instances 
was not used in the analysis.

The protocol based approach provided me, as a researcher, with a procedure that 
facilitated the analytical process by establishing a cognitive distance between the 
analysis of the empirical material and the influences caused by my pre-understand-
ing. 

This chapter has presented the research design of the two empirical studies and also 
outlined the procedures involved in selecting the guidelines and the respondents. 
The following chapter (chapter 4) will report the first of the empirical studies – The 
digitisation process – and the procedures involved in the analysis of the sample of 
guidelines. The second empirical study will be presented in the same way in chapter 
5. 

The findings in both studies should be regarded as mutually supplemental and will 
be further discussed in chapter 6.

344 Such a risk is, of course, evident also in the analysis of the guidelines.
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4. THE DIGITISATION PROCESS

This chapter presents the first of the two empirical studies; that of the digitisation 
process, based on an analysis of a sample of guidelines relating to the design, imple-
mentation and operation of digitisation processes within the library sector. 

The relation between the source document and its digital reproduction might at 
first glance appear as an uncomplicated bond. The everyday presence of digital tech-
nology and infrastructure for the capture and dissemination of information in digi-
tal format, smartphones and applications such as Facebook, Instagram, and Twitter, 
has led to a view of digitisation as a trivial activity in many cases. This view has also 
influenced common perceptions of digitisation as applied in institutions within the 
heritage sector. A closer look, however, reveals the digitisation process as a complex 
structure that involves technology (in a state of constant development), procedures 
(with various degrees of standardisation), terminology (that in some instances is 
“born digital” but often originates in the analogue domain to be reapplied in the 
digital). We also find various assumptions regarding the information potential of 
documents in analogue and digital formats, i.e. their capacity to be informative and 
to provide information given the specific interest of a user.

The framework of BOT enables a multifaceted perspective on the digital resource 
as characterised by the modes of representation as discussed in section 2.7. The dig-
itisation process can be described in technical terms as a standardising procedure 
– a feature central to the boundary object – and this perspective is, of course, also 
fundamental in the analysis of the digital reproduction as a product of technology. 

The technical parameters of the process do not, however, appear out of the blue, 
they are rather the results of decisions and considerations made in the design and 
management of the operation, factors that ultimately relate to the interests and 
ideals of the institutions that carry out the conversion. The process is consequently 
characterised by the institutional setting where the transmission is carried out, the 
features of the source documents, the intended functionality of the digital repro-
ductions, the capacity of the people involved in the process as well as by the tech-
nology employed.
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A study of digital transmission will thus have to involve two levels of analysis; on 
the one hand, the process and its parameters and, on the other, the contextual set-
ting wherein the conversion takes place and how it influences the relation between 
the source document and its reproduction. 

The study of guidelines and recommendations was designed on the basis of this 
scope. The chapter is structured as follows:

The first section in this chapter – 4.1 – describes the analytical procedure. Section 
4.2 focuses on the structure of the digitisation process and the relation between the 
activities involved. Section 4.3 widens the perspective and addresses how the con-
textual setting, as defined in the guidelines, influences the activities in the process. 
The final section – 4.4 – summarises the study and discusses the findings.
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4.1. The analytical procedure
The main steps in the analysis of the guidelines are described in figure 22. 

Figure 22. The main steps in the analysis of the guidelines, based on a model adapted from Mayring345

We will in the following describe the analysis in more detail.

The guidelines in the sample provided a rather varied presentation of the process of 
transmission, shaped by the interests of the publishing institution or (in cases where 
the guideline was not produced by an organisation) the intention of the author(s). 
As the guidelines differed in scope and outline, the initial step in this process con-

345 P. Mayring, ‘Qualitative Content Analysis’, Forum Qualitative Sozialforschung / Forum: 
Qualitative Social Research, vol. 1, no. 2, 2000. 
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sisted of normalising the material by identifying the units of analysis – the actual 
descriptions of the digitisation process.

The procedure used in this stage of the analysis consisted of scrutinising the guide-
lines for descriptions of the digitisation process. The guiding criteria was to identify 
a sequence starting with the document being selected for digitisation and ending 
with the presentation of the digital representation.346 

The initial survey of the sample revealed that the descriptions of processes were 
generally structured according to either one of two principles:

• The digitisation process is described by an initial listing, outlining the actions  
 involved (as headings or titles) and then described in detail in subsequent sec- 
 tions, e.g. [Minerva, 2004] using the concept of “Life cycle” of the digitisation  
 process, and [FADGI, 2009] referring to “a generic sequence of high-level activi 
 ties for planning and management purposes”

• The digitisation process is described in running sections, each of which is titled  
 according to the actions covered e.g. [JISC] and [Cornell, 2003].

The descriptions were compiled in separate text files, retaining accounts of actions 
as they occurred (without altering the wording and the internal relation between 
them). These compilations are referred to as units of analysis. Figure 23 presents 
three such units of analysis. 

346 In keeping with the guiding principles of “follow the document” as suggested in Prior, 
Using Documents in Social Research. 
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 Figure 23. Three units of analysis; [Cornell, 2003], [IFLA, 2002], and [JISC].

It can be noted that all three units in figure 23 describe a process starting with doc-
uments being selected for digitisation and ending with the management and pres-
entation of the digital resource. It can also be noted that there is a great variation in 
detail and scope between the three units. 

During the process of clustering actions the entire sample was iteratively worked 
through several times, noting the emerging categories. Figure 24 exemplifies this 
part of the analytical process and the approach taken to handle the heterogeneity 
within the sample.
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Figure 24. Three units of analysis - [Cornell, 2003], [IFLA, 2002], and [JISC] - during the analysis of the 
main stages in the digitisation process.

It can here be observed that [IFLA, 2002] defines the process under six headings 
whereas [Cornell, 2003] uses ten and [JISC] eleven headings. As the example demon-
strates, in the case of [JISC] the headings describe the actions involved in the process 
at some detail whereas in [IFLA, 2002] the process is described at a fairly condensed 
level. The analysis consequently had to include an examination of the texts associ-
ated with each heading in order to identify the actions included.
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4.1.1. Basic structure

Digitisation process demonstrates several similarities but also some profound dif-
ferences when compared to methods of transmission based on analogue methods.347 
The modelling used in section 2.3 to demonstrate the basic principles of production 
and reproduction of documents, based on a conceptualisation of the relation be-
tween capture and representation (figure 25) will here be expanded upon to encom-
pass the procedures that are encountered in the digital transmission. 

 Figure 25. A conceptual modelling of the relation between capture and representation.

This model, based on the sequence of capture-transmission-representation, is conse-
quently reformulated in figure 26 to describe the relation between the source docu-
ment and the reproduction as conditioned by the digitisation process. 

Figure 26. The digitisation process modelled as conditioning the relation between the source document 
and the reproduction. 

An initial finding is that the digitisation process, rather than a single transformation 
from document to reproduction, more rightly can be described as involving two, 

347 A distinguishing feature of digital reproduction technology is the option of processing 
information independently of the physical aspects of the source document.
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partly parallel, flows of documents; i.e. that of the source documents from which 
the reproductions are derived and that of the digital representations, the products 
of the process (see figure 27).

Figure 27. Two flows of documents in the digitisation process.

The extent of this parallelism varies with process design. The source documents 
usually remain within the process ramifications until the relevant quality controls 
are cleared. Depending on the type of process the source documents are subsequent-
ly returned to the collection from where they originate or rejected as waste. 

4.1.2. Modelling the process

After the first sequences of going through the guidelines it was evident that the 
actions compiled actually constituted a mixture of on the one hand descriptions 
of process-related steps and, on the other hand, procedures performed in relating 
to these steps. This finding was reflected in the subsequent revisions where it was 
decided that the term stage should be used in reference to the main steps of the dig-
itisation process and that the term activities referred to the actions that were carried 
out at each of these stages. 

The analysis identified five stages that emerged in all guidelines. The stages were 
labelled selection, information capture”348, processing, archiving, and presentation and 
in figure 28 they are modelled as representing the ”core sequence” of the digitisation 
process. 

348 Although imaging is the primary mode of capture in relation to text-carrying documents, 
the term information capture is used as it provides a technique-independent description, thus 
also including text-based methods of capture such manual keying.
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Figure 28. The core sequence of the digitisation process.

It should be noted that in ten of the fifteen analysed guidelines, the stages of infor-
mation capture and processing of information are positioned under the same heading; 
e.g. data capture or conversion. The reason behind their being combined presuma-
bly lies with the ideals regarding the division of labour in the process organisation 
– the staff that handle information capture frequently also manage the post cap-
ture processing of the digital files. In some instances, depending on the design of 
the content management system in place, the production of certain file types takes 
place as an integrated process within the digital repository rather than as a separate 
pre-archiving procedure. However, in keeping with the principle of “follow the doc-
ument”, these stages can be clearly distinguished as the information capture is based 
on the source document whereas the processing of this information relates to the 
digital file. Consequently, information capture and processing are here represented as 
two separate stages in the core sequence of the process.

Another variation in the sequence of stages is the sequential relation between ar-
chiving and representation that in some guidelines is reversed. The reason for this is 
that accounts of the process in some guidelines refer to the digital infrastructure 
(and hence the long term management of digital resources) as a matter of responsi-
bility within an institutional framework whereas in other cases it is considered an 
issue for the digitisation project-organisation (where the project is seen as delivering 
digital products to the library institution). Still, adhering to the document perspec-
tive it is reasonable to assume that the digital reproduction is archived prior to its 
presentation and that the sequence of the core process, as represented as in figure 
28, is valid. 

It was further demonstrated that this core sequence could be structured according 
to administrative requirements. One example is [NPO, 2001], which refers to three 
phases of digitisation: 1) Data capture and creation, 2) Data access and delivery, and 
3) Managing the digital collection. [Bülow & Ahmon, 2011] adopt a similar struc-
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ture but add long-term sustainability as a separate fourth phase. [FADGI, 2009] also 
structures the process in four phases but applies a project-oriented perspective: “pro-
ject planning”, “pre-digitisation activities”, “digitisation activities”, and “post-digiti-
sation activities”. However, these meta-level structures observed in the sample of 
guidelines, do not alter the notion of stages in the process. [FADGI, 2009] adds yet 
another dimension as it distinguishes between three levels of activities within the 
organisation wherein the digitisation takes place. [FADGI, 2009] adds a further di-
mension as it distinguishes between three levels of activities; “program assessment”, 
“operational”, and “management”. This approach was followed in the present study 
(although with different categories) and the activities observed in the guidelines 
were organised according to how they relate to the organisation wherein the process 
is performed – the institutional context. Three such organisational “strata” were 
outlined; i.e. activities relating to institutional management, activities relating to 
the process/project organisation, and activities directly relating to the source docu-
ments and the resulting files.349 

Institutional management refers to the institutional policies, knowledge organisa-
tion, programs for dissemination and long-term preservation of digital information 
and source documents.

Process management covers measures such as planning, technical infrastructure, 
human resources, quality management, tracking of documents and files, and web 
related activities.

Document includes activities that directly relate to source documents, files, and 
metadata management.

We have thus outlined the digitisation process as consisting of activities that can be 
seen as forming a progression of stages (from selection to presentation) while at the 
same time affecting the organisational structure on several levels. 

Figure 29 demonstrates the “big picture” of the digitisation process: the sequence of 
stages, the activities involved, and the institutional framework. 

349 The difference between institutional management and process organisation will be altered 
in situations where the digitisation operation is outsourced (e.g. run by third party operators 
in-house or at an external location) 
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Figure 29. A conceptual model of the digitisation process outlining the stages in the core process and three 
sets of strata: Process management, Institutional management, and Document.

4.2. The stages in the process
This section will discuss how the characteristics of the digital resource are influ-
enced by the activities in the process. There are several components at play here 
– e.g. the individuals taking part in the process, the institutional context where-
in the conversion takes place, the tool used and the characteristics of the source 
documents.350 The purpose of this section is to demonstrate some variables (on the 
basis of these components) that affect the informative capacity of the representa-
tion. This will be achieved by addressing the stages in the process and how they 
are described in the guidelines. In section 4.3 the perspective will be widened to 
include the institutional setting and contextual framework wherein the process is 
performed. 

350 The components referred to here are inspired by the description in Dahlström, ‘The Com-
pleat Edition’, of factors that might affect the transmission and the capacity of the digital 
resource, see tab. 5, p. 89.
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4.2.1. Selection

The choice of documents or collections to be digitised represents the obvious start-
ing point in any digitisation process once the decision to initiate such a venture is 
taken. “Selection” is addressed as a separate stage in all of the guidelines analysed 
but the actual approach differs.351 Although it might seem like a comparatively un-
complicated decision to make, this task is approached very differently in the ana-
lysed documents. [DFG, 2013] reflects:

In general it should be noted that the technical aspects of digitisation 
can be planned quite well, while the intellectual effort required to 
select the right items is hard to calculate. [DFG, 2013, p.5]

[DFG, 2013] outlines three key features that should influence the decisions on se-
lection: digital technology can be used to protect source document by minimising 
handling, it can be used to enhance access, and even transcend the source document 
by application of image processing or OCR conversion.

In this perspective, the question of selection also concerns measures to ensure the 
legal, preservational and technical conditions that apply. The selection stage conse-
quently has to consider priorities and designation of funding in a short perspective 
– to run the actual process – as well as long-term measures to ensure sustainability. 
[RLG, 2000] observes:

Each stage in a digital collection’s life affects what comes after. For 
example, decisions made at the point of selection affect decisions 
governing digitization, which in turn can affect processing capabilities 
and preservation strategies. [RLG, 2000, p. 6]

351 This is, of course, a matter of focus and scale. In a more inclusive perspective the concept 
of the digitisation process could be expanded to include a societal dimension whereby e.g. 
political decisions to strengthen the education sector as part of a program for social change 
could form the initiative for a digitisation venture. Issues relating to democratic development, 
for example, questions of race and gender as well as climate change, might also influence 
decisions on digitisation. The JISC Digital Media guide: ‘Digitisation and the Environment’ 
addresses aspects relating to the impact of digitisation on the environment. 



147︱The digitisation process

If digital transmission is carried out as part of a preservation program, for exam-
ple, involving the withdrawal of collections from circulation and referring users to 
digital reproductions, the selection process obviously has to be linked with the in-
stitutional preservation management. This is also the case in operations involving 
material where condition might call for planning and implementation of treatment 
pre, during, and/or post information capture. There is a strong connection between 
the decisions made in relation to selection and the general planning of the digitisa-
tion process (e.g. equipment, staffing, localities and technical infrastructure). 

Chapman, in [NEDCC, 2000], observes that the digitisation project itself might ex-
pose the collection to extensive physical handling and if the process is preservation 
driven, for instance, the need to reduce handling of source documents, measures 
have to be established to ensure that the process itself does not counteract this pur-
pose. He remarks that such considerations usually will result in higher costs.352

Although content, use, and condition are core parameters in the selection process 
special collections might be candidates for digitisation based on their potential in 
an outreach perspective. Digital technology can in this way be used to attract new 
groups of users that do not tend to visit the library as a physical place. [Bülow & Ah-
mon, 2011] refers to the institutional website as a “shop window” in this respect.353 
The technology can also be used as part of a strategy to enhance an institutional 
profile or even raise its prestige by making collections and individual documents 
available on the web [Hughes, 2004, p.13].

Vogt-O’Connor, in [NEDCC, 2000] refers to an elaborate 3-step procedure involving 
institutional representatives, user groups and stakeholders in order to establish a 
firm alignment with institutional policies.354 A similar stand is taken by the [FAD-
GI, 2009], which reflects the institutional approach that permeates the organisa-
tion. [IFLA, 2002] supports digitisation initiatives as part of their focus on the devel-
oping countries. This can be discerned in their principles of selection, which include 
”Extending the availability of material in support of educational and outreach pro-
jects”.355 [JISC] takes a similar approach, specifically aiming at the production of 
resources for the education sector in the UK. A societal dimension on the question 
of selection is also emphasised by Vogt-O’Connor in [NEDCC, 2000] who argues 

352 [NEDCC, 2000, chapter III]
353 [Bülow & Ahmon, 2011, p. 58]
354 [NEDCC, 2000, chapter IV]
355 [IFLA, 2002, p. 11]
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that it is the responsibility of institutions financed by public money to make their 
collections available according to the needs of the community.356 

It should be noted that the particulars of the selection stage also are related to the 
size and degree of automatisation involved in the process. For projects such as Goog-
le Books, the selection process involves choices on library or collection level. In op-
erations of this scale, selection procedures relating to individual items, e.g. to avoid 
duplication, are usually considered uneconomical. The opposite position is taken in 
the [DFG, 2009] guidance, where it is required to check relevant databases in order 
to make sure that items or collections are not already available online, a logical stip-
ulation in these guidelines given their status as a base for funding application.

4.2.2. Information capture

The stage of information capture involves direct engagement with the source doc-
ument. Although all of the guidelines refer to issues relating to the handling and 
preparation of documents, the actual procedures involved and their extent vary 
with the context of the guidance in question. This stage also marks the beginning 
of the sequence of quality management procedures with reference to the technical 
parameters of the digital file. Such procedures follow all subsequent stages in the 
process. 

The master file, which will be the starting point for all subsequent derivations, is 
created at this stage. The limits of the capacity of the reproduction is, to a large ex-
tent, defined here; the image quality can be scaled downwards but can never exceed 
the parameters defined at capture.357 

The assumptions regarding the concepts of “information” and “document” under-
pinning the design of the digitisation process are manifested at the stage of capture. 
Two main approaches as to how the source documents are referred to are noted in 
the analysis of the guidelines. These approaches can be seen as representing two 
extremes on a scale where the document is regarded either as a material object, 

356 [NEDCC, 2000, chapter IV]
357 The informative capacity of the reproduction can be enhanced in other ways, i.e. by fil-
tering techniques or by adding information layers such as transcription. However, imaging 
factors such as resolution and bit depth cannot be adjusted ”upwards” once the capture is 
carried out.
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with an integrated informative capacity (consisting not only of inscriptions but also 
including physical characteristics and a social dimension) or, the document is seen 
as a carrier of information that can be extracted and distributed to other carriers. 
The question of how the source document is referred to is also of relevance as it can 
be seen as an indication of the assumptions regarding the capacity of the digital 
transmission 

An example of the former can be found in [IFLA, 2014] who refers to the document 
as an artefact ”bearing intrinsic historical evidence”358 as well as containing “intel-
lectual content”359. In this view, the physical document is not solely regarded as a 
passive substrate for inscriptions but also considered to be an informative source 
(a provider of evidence) in its own right. It could, however, be argued that the defi-
nition “intellectual” content is slightly imprecise, especially as it is used in phrases 
such as “it is always preferable to digitize a complete intellectual entity, rather than 
part of it”360 in reference to recommendations to digitise a book in its totality rather 
than individual chapters or pages. Given the focus of [IFLA, 2014] , on the digitisa-
tion of rare books and manuscripts, this interest in the source document as a mate-
rial and historical artefact is not surprising. 

A similar approach is found in the emphasis placed by [DFG, 2013] on the academic 
or bibliographic competence of the staff in checking completeness, collations and 
catalogue entries in the preparation of source documents. Further, [DFG, 2013] also 
recommends involving conservation specialists to assess the condition of collec-
tions, even if such measures reduce the total volume of processed documents and 
increase the total project budget. 

In contrast to this emphasis on artefactual aspects, an approach based on the doc-
ument regarded as a container of information can also be identified. On a similar 
line, focus may be on the identification of isolated features connected to the source 
document and perceived as significant for its informative capacity. [Minerva, 2004] 
refers to the “most significant details of the source document”361 and [IFLA, 2002] to 
“the significant informational content”362 and “the attributes”363 of the document. 

358 [IFLA, 2014, p.4]
359 [IFLA, 2014, p.4]
360 [IFLA, 2014, p.9]
361 [Minerva, 2004, p. 25]
362 [IFLA, 2002, p. 17]
363 ibid
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Potentially informative attributes in this guideline include physical dimensions and 
tonal range as well as the way in which the document has been produced; i.e. the 
characteristics of manual writing, typing, printing or other means of inscription. 
[IFLA, 2002] do not refer to the actual physical state and condition of the docu-
ment as informative attributes, rather theses aspects are seen as factors that impede 
the procedure of scanning and therefore might require preparatory treatment. It 
is further stated that if the source document has “artifactual value”364, it should be 
assessed by a conservator prior to capture. However, the notion of “artifactual value” 
is not developed. 

“Informational content” is also used as a concept in [RLG, 2000] where two ap-
proaches are suggested for the assessment of the source document; evaluation can 
either be based on the features of the document or on the parameters of human per-
ception. If based on the properties of the source document it is suggested that the 
capacity to represent the characteristics of the process used to create the document 
might be used as a benchmark. Following this approach, for example, by digitising 
photographs on the basis of being able to represent the individual silver grains in 
the emulsion, or capturing a copper engraving in such a way as to display minute 
details of individual cuts, might result in very large image files that might strain the 
resources used in the process. The other option discussed is to rely on human visual 
perception as a standard, i.e. not using a higher resolution than can be perceived by 
the human eye. It is noted that this approach is not based on objective features but 
represent subjective measurements. An important factor in this instance is there-
fore consideration of whether the key purpose of the process is to achieve legibility 
or fidelity. Given the characteristics of the source document, for instance if it’s text 
or image-based information, these parameters will vary considerably. The percep-
tion-driven approach also has to consider the viewing mode of the source document, 
i.e. whether viewed from a distance (as in the case of a poster) or at a normal reading 
distance (as a printed document). 

Another type of two-part distinction is made by Chapman in [NEDCC, 2000] be-
tween, on the one hand, the expectations of the users; e.g. modes of access, factors 
that affect legibility, image manipulation to enhance characteristic features etc. 
and, on the other hand, the requirements of the managing institution to represent 

364 [IFLA, 2002, p. 18]
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collections in their actual state as well as their position within the knowledge organ-
isation system in place.365 

[DFG, 2013] addresses the question of the informative capacity of the representation 
by referring to the smallest significant informative feature of the inscription/im-
age of the source document. The guidance provides detailed parameters in relation 
to the technical aspects of the capture. The purpose is to “reproduce the original 
material as faithfully as possible, according to scientific requirements”366 and the 
guidelines go to some length in stating the required minimum technical param-
eters of information capture with regard to different types of source documents. 
The recommendations are generally based on the size of the smallest part of an 
individual character (in relation to texts) or the smallest significant characteristics 
of a specific artistic technique (in relation to graphic work). It is commented that a 
machine-readable full text should not be seen as an alternative but rather a supple-
ment to an image-based representation of the same text, as much of the information 
cannot be rendered in transcribed format. The legibility of the text and the capacity 
to reproduce the characteristics of artistic techniques are the deciding factors of res-
olution, not the size of the document, and advice is provided on how to extrapolate 
new parameters if the recommended standard settings do not sufficiently capture 
particular features of the source document.367 

4.2.3. Processing

All guidelines recommend the production of a master-file that is archived and sub-
sequently used to derive files for specific purposes. However, there are variations in 
number of “generations” between the archived file and the derived (e.g. the JPEG 
produced for display purposes) in the guidelines. One such example is [JISC] who 
recommends the archiving of the uncompressed RAW-file as a “master” archive-file 
and the subsequent creation of an “optimised” master-file (in a non proprietary for-
mat) from which subsequent purpose made images are created. 

365 It could be argued that these two perspectives; the “user’s” and the “custodian’s”, (Chapman 
in [NEDCC, 2000, chapter III]) do not necessarily represent contradicting views, at least not 
today when technical developments enable parallel modes of representation.
366 [DFG, 2013, p. 7]
367 [The DFG, 2013] refers in this instance to the recommendations made in the Federal Agen-
cies Digitization Initiative publication: Still Image Working Group, Technical Guidelines for 
Digitizing Cultural Heritage Materials: Creation of Raster Image Master Files, 2010.
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The stage of processing might include activities such as image enhancement, scaling 
and cropping, as well as the creation of derivate files (e.g. for display or web-deliv-
ery) and OCR processing.368 With regard to image enhancement, two approaches 
are noted in the guidelines; on the one hand, we find recommendations to avoid 
manipulation and correction, e.g. [DFG, 2013] “Every effort should be made to avoid 
object deformations, adding or deleting parts of an object, and special effects such as 
the use of modifying filters.”369 while on the other, e.g. [Bülow & Ahmon, 2011] rec-
ommends post-processing in order to correct images “should the digitisation process 
not have produced a satisfactory result”.370 

[Zhang & Gourley, 2008] outline a number of options in the manipulation of digital 
image information for enhancing the characteristics of the output, as opposed to 
addressing the features of the source document. They also advocate a rather unor-
thodox approach to the issue of quality, arguing that “you cannot decide on level 
until you present the material on line and evaluate what the users want”.371 They 
conclude that decisions on quality can be revisited, i.e. by suggesting that the digiti-
sation of a source document or collection should be re-done if the characteristics of 
the reproduction do not meet the requirements.372

Since the guidelines in the study focus on text-carrying documents, the application 
of OCR is a commonly encountered method of processing although objectives vary 
with the context of each individual guideline. On the one hand, we find [Minerva, 
2004] who refers to the OCR process simply as a “popular way to extract the infor-

368 Both [RLG, 2000] and [NEDCC, 2000] dedicate a substantial part of their content to issues 
relating to image processing. These two guidelines were published to meet the needs of the 
first generation of digitising librarians within the US library sector and their impact is still 
noticeable (as will be discussed in section 4.3). The processing is also an area within the field 
of digitisation with a high pace of development. This may account for why the guidelines of 
younger date in the sample do not devote much attention to this topic and tend to refer to 
external sources of information. 
369 [DFG, 2013, p. 14]
370 [Bülow, 2011, p. 39]
371 [Zhang & Gourley, 2008, p.198]
372 They also deal with the issue of cataloguing in a rather pragmatic way:

The traditional content rules, such as the AACR2, consists of extremely de-
tailed rules: pages and pages on how to determine the actual title of a book or 
how to arrange names in alphabetical order. Based on recent drafts, RDA does 
not appear to be any easier to use. [Zhang & Gourley, 2008, p. 75]

The guideline hints at the benefits of developing local metadata schemas in order to speed up 
the production of digital resources. 
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mation” of scanned documents”.373 On the other hand, we have [RLG, 2000] with its 
focus fixed on digitisation as a tool in the research community, and who therefore 
cover the technical aspects of OCR processing in depth. 

Processing also involves tailoring resources to meet specific ideals, for example, by 
marking up a text in order to maintain the document architecture of the source 
document regardless of the format of display or in order to prepare it for specific 
publishing format, e.g. ePub or DjVu. The markup capacity also implies that the 
digital transmission can be used as a tool in text-related disciplines such as scholarly 
editing.

4.2.4. Archiving

The necessity of establishing robust and well documented procedures for archiving 
and for the maintenance of repositories is underlined in all guidelines. This aspect 
not only relates to the management of the digital repository but also includes stand-
ards for quality control and assessment as well as decisions on metadata schema. It 
can thus be argued that the preservation of digital resources is an activity that is 
initiated at the starting point of the process: 

Each stage in a digital collection’s life affects what comes after. For 
example, decisions made at the point of selection affect decisions 
governing digitization, which in turn can affect processing capabilities 
and preservation strategies. [RLG, 2000, p. 6]

Preservation activities relating to products of manuscript and print culture can start 
once the documents are incorporated into the institutional framework of the library. 
The digital file, on the other hand, requires constant maintenance in order to ensure 
functionality and the consistency of the information. Chapman in [NEDCC, 2000] 
remarks that the expected lifespan of the resources should be estimated and part of 
the planning as “longevity is not a physical attribute of digital reproductions, but 
an assigned lifespan”374 – in contrast to the case of collections in traditional formats.

The production of digital resources represents an economic investment that must 
also justify the cost involved in maintaining the long-term sustainability of digital 
resources: 

373 [Minerva, 2004, p. 36]
374 [NEDCC, 2000, section II]
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The work to design and create a digital product adds value to the 
information contained in the documents that serve as sources. The 
value added to a digital product must ultimately result in a product 
that is an essential and vital capital resource to the institution that 
has chosen to create it in the first place. Conway in [NEDCC, 2000, 
section II]

[Hughes, 2004] cautions that expenditure in relation to digitisation processes often 
represents a new range of activities that should be evaluated on their own merits 
and not in relation to the economics of already existing activities in the organisa-
tion.375 Although expectations arising on the capacity of digitisation are high within 
the library sector, she stresses that there are no short-term benefits with regard to 
economic resources. Two reasons are given: the high start-up costs of digitisation 
projects (the investment in technology, infrastructure and staff) and the short life 
span of technical equipment and systems (leading to a need for constant upgrading 
of technology and strategies for long term accessibility).

[Bülow & Ahmon, 2011] argue that the digital file – due to questions concerning long 
term digital archiving cannot be regarded as a preservation copy on equal terms 
with microfilm and [Hughes, 2004] stresses that digitisation should not be seen as an 
alternative to preservation activities directed at the collections.376 Both [DFG, 2013], 
and [FADGI, 2009] underline that the strategic aspects of digital storage have to be 
regarded as an institutional commitment rather than as an issue for the actual man-
agement of the individual process. The endorsement of the standardised framework 
for digital archiving and management, Open Archival Information System (OAIS) 
can be seen as such a commitment.377

The choice of file format for archival storage represents another institutional deci-
sion that impacts on the long-term sustainability. Uncompressed Tiff was the de-
fault format for archiving in the early part of the period covered by the guidelines. 
JPEG2000 has been under development since its first release in 2000, promising as 
an alternative to archival storage as it lessened the strain on storage space. Its grad-
ual introduction as an alternative to Tiff can be discerned when the guidelines are 
read chronologically although the file format has not had the general breakthrough 

375 This comment might be seen as a reminder of the general state of digital development 
within the library sector at the time of publication. It is however still a valid remark.
376 [Bülow & Ahmon, 2011, p. 8]
377 Reference Model for an Open Archival Information System (OAIS), CCSDS 650.0-B-1/, 2002. 
Council of the Consultative Committee for Space Data Systems (CCSDS).
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initially expected, perhaps partly due to its incompatibility with several open source 
platforms for access.378

4.2.5. Presentation

The Research Library Group claimed in 2000 that libraries and archives are: “losing 
the paper chase and in the digital realm many, especially the young, see them as the 
information provider of last resort”.379 They formulated two principle reasons for 
engaging in digital technology. Firstly, the long-term value of being able to provide 
resources in digital format for the users, and secondly, the requirement of a digital 
presence to ensure that their services are relevant in the future.

Twelve years later, the Deutche Forschungsgemeinschaft states that digitisation 
is not solely to be regarded as a method of reproduction but a vital research tool 
contributing to an infrastructure that turns the internet into a “research space”. It 
is proposed that digitisation should be considered a “standard service for scientif-
ic information centres [hereby including museums, archives and libraries]”.380 The 
creation of a virtual infrastructure for research should be the ultimate objective 
of digitisation initiatives. The [DFG, 2013] further suggests that digitisation can be 
used as a way of creating format independent corpora by linking online resources 
with collections in libraries and archives. 

A similar sense of urgency is expressed in the [IFLA, 2014] guidelines. It is argued 
that libraries have a “responsibility”381 to make their digital collections available 
globally as access to digital resources is not a matter of physical location but rather 
a question of digital discoverability. It is also stressed that new modes of research, 
based on the capacity of the digital format, make it possible to approach source 
documents and collections in other ways than is possible “hands on” in situ. It is 

378 The major benefit of Jpeg2000 is the lossless compression which results in a substantial 
reduction of storage space. Its stability in comparison with the previous Jpeg format is much 
greater. However, there are still doubts regarding its suitability for long-term storage as for-
mats based on compression are more vulnerable to loss than other formats. A bit level error, 
e.g. as a result of faults during migration, might have a limited effect on an uncompressed Tiff 
but will corrupt a compressed file, such as the Jpeg2000..
379 [RLG, 2000, p. 1]
380 [DFG, 2013, p. 5]
381 [IFLA, 2014, p. 4]
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even claimed that if not digitised “rare and special collections remain obscure and 
hidden”.382 

We find within the early guidelines hesitation regarding the impact of the new 
technology, e.g. [NPO, 2001] who refers to the risks of jumping on a “technological 
bandwagon”383 simply because the funding is available or as a way “to appear ’state of 
the art’ and just to keep up with other institutions”.384 Although remarks like these 
might appear symptomatic of the early days of digitisation within the heritage sec-
tor, it could be worth considering whether activities within the field of digitisation 
today are less sensitive to the allure of technical progress. 

There are also early examples of quite the opposite view of the technological mo-
mentum. The [IFLA, 2002] warn against “delusive reliance on the ’wait-and-see’ ap-
proach”.385 It is argued that the field is characterised by a constant state of change 
and development and the important issue is thus to not miss any means of wider 
dissemination and access. 

[Bülow & Ahmon, 2011] argue that today’s users interact with on-line resources in 
the same way as previous generations engaged in physical documents “hands on” in 
reading rooms; instant searchability and access is now seen as the default state of 
operations. In this respect, digitisation fits into the framework of collection man-
agement and should be included in such strategies. [Hughes, 2004] underlines the 
importance of maintaining the “serendipity of browsing the stacks for primary 
source materials”386 even in the digital realm, i.e. the capacity to enable resource 
discovery on grounds similar to facing the book in situ on the shelf. She argues that 
if this capacity is not maintained, digital resources will lose some of their attraction 
and value.

This raises the question of what types of material to present in this virtual reading 
room. A terminological bewilderment similar to the one that emerged in relation to 
the information potential of the source document (at the stage of information cap-
ture) can be noted at this stage with regard to the nature of the digital reproduction. 
[NPO, 2001] refers to the digitisation process as “scanning to make a digital copy”387 

382 ibid
383 [NPO, 2001, p. 9]
384 [NPO, 2001, p. 8]
385 [IFLA, 2002, p. 8]
386 [Hughes, 2004, p. 284]
387 [NPO, 2001, p. 3]
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and to produce a “digital image”388. [Zhang and Gourley, 2008] elaborate further and 
describes how the digital object is characterised by containing an image that repre-
sents “a photograph, a drawing, a manuscript, a postcard, a newspaper clipping or 
other visualisation”.389 They use similar wordings in relation to other types of digital 
resources; a digital object may include a sound recording or represent a piece of music. 

A different view is expressed by [IFLA, 2014] who refer to the digital reproduction 
process in terms of publishing, resulting in a “new edition” that should be docu-
mented in the same way as a physical collection.390 [IFLA, 2014] is, however, the only 
example in among the guidelines that explicitly refers to the digital reproduction 
process in terms of the creation of new documents. 

�

It has here been demonstrated how digital transmission, although based on a con-
sistent core sequence of stages, is, in various ways, influenced by the particular inter-
ests and ideals that characterise the institutional setting of the transmission. 

We will now examine some of these contextual aspects in more detail.

4.3. The process and its context
The previous section demonstrated how the digitisation process, despite the stand-
ardised progression of stages, is influenced by the institutional setting. This is also 
true in reverse. Digital technology affects the identity of the institutions involved. 
Both [Hughes, 2004] and [Bülow & Ahmon, 2011] make references to the institutional 
prestige involved in displaying valuable collections and unique objects on the web. 
Digital technology is not a neutral tool, it can be perceived as a sign of advancement 
with positive as well as negative connotations. The references to the “technological 

388 [NPO, 2001, p. 12]
389 [Zhang & Gourley, 2008, p. 2, my italics]
390 [IFLA, 2014, p. 17]
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bandwagon”391 and libraries “loosing the paper chase”392 can be seen as indicative of 
such symbolic aspects of digital technology.393 

As the identity of the institution is affected, the introduction of digital technology 
might also influence the division of labour within the organisation and even the 
self-image of the staff involved in operations. Such concern is expressed in [RLG, 
2000]:

… to avoid major upsets in the existing socio-cultural system. For 
example, new approaches will be required, managers may feel threa-
tened by their employees gaining new skills, and curators of existing 
collections, who rely on orthodox means for managing resources, 
could feel that their function will become obsolete. [RLG, 2000, p. 7]

Similar situations have probably throughout history accompanied all paradigmatic 
shifts in technology as new sets of skills have replaced the traditional skills. 

Interestingly, this very type of concern is returned to two years later in the [IFLA, 
2002] guidelines, although this time as a cautionary observation concerning the in-
troduction of digital technology in libraries in the developing world:

The level of seniority that is age-related in the traditional societies 
of developing countries has no place in the digital arena, where indi-
viduals must be fearless of risk and change, and be self-motivated in 
learning the limits and opportunities of information technology and 
communication. [IFLA, 2002, p. 42]

We can assume that this fear of risk and change in relation to digital technology was 
encountered also in many institutions in the so-called developed countries at that 
time (and still today).

The chronological factor is evident in the guidelines; it can be noted in the descrip-
tions of the state of digital technology and infrastructure, in the introduction of 
the OAIS, and in references to Google Books (as a method of checking redundancy 
– [DFG, 2013] and as a method of dissemination – [JISC]). There is also a gradual 
change in the attitude towards digital archiving as a long-term preservation option. 

391 [NPO, 2001, p. 9]
392 [RLG, 2000, p.1]
393 We can note, both in the manufacturer’s advertising and the institution’s communication, 
overtones of technical advancement in reference to the page turning scanning robots that 
today are becoming symbols of progress among the digitising library institutions. 
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But the main differences, when comparing the guidelines, seem to reside with the 
institutional type and the intended audience. An example is the way the topic of 
digitisation is introduced in [NPO, 2000]: 

You may have been asked to ’get to grips with the technology called 
digitisation because everyone else is doing it!’ and now feel the need 
to research and understand the issues … [NPO, 2001, p. 4]

This view of digitisation can be contrasted with [RLG, 2000] who already a year 
earlier refer to emerging digital ecology where digital files can be “re-purposed or 
recycled beyond their original circumstances”.394

The two quotes above reflect two very different takes on digital technology, based 
on their respective intended audiences. [Youngs, 2001] is targeting the heritage sec-
tor (the library, archive and museum professional) where digital technology at that 
time was gradually being introduced, apparently for purposes similar to other types 
of reproduction technologies – as a tool for making collections accessible (and with 
a potential for preservation).395 [RLG, 2002] on the other hand are rooted within 
the academic community and the potential of the technology as a tool for research 
purposes was already well established. 

[IFLA, 2014] remarks in relation to digitisation guidelines as a genre: “Each succes-
sive document tends to enhance the previous ones rather than completely replacing 
them.”396 A similar observation is made by [Bülow & Ahmon, 2011]. As demonstrated 
in figure 30 (indicating how the guidelines in the sample cite or make references to 
other guidelines in their respective reference lists) this remark is valid.

394 [RLG, 2000, p. 6]
395 [RLG, 2000, p. 3]
396 [IFLA, 2014, p. 4]
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Figure 30. The relation between the guidelines based on how they cite each other.

We find that the earliest two guidelines are referred to by a majority of the docu-
ments in the sample. This impact is not surprising given that both [RLG, 2000] and 
[NEDCC, 2000] represent pioneering work within the field. It is worth noting that 
even the most recent publications make references to these two. This is not to indi-
cate that there is no historical development in the way digital technology is applied 
and utilised within the heritage sector but rather that the contextual ramifications 
have been strong throughout the analysed sample of guidelines.397 

It can also be remarked that some of the recommendations made in the early guide-
lines are still valid. The comment in [Minerva, 2004]: “if possible, include at least one 
person with appropriate information technology skills in the project team.”398 still 
today represents the harsh reality of several minor institutions regarding staffing 
level and the prospect of initiating the digitisation of their holdings.

Digitisation is, in the guidelines generally seen as part of the activity referred to as 
collection management, thus indicating benefits from a preservation point of view 
(by decreasing handling) as well as for the purpose of enhancing access. In this re-
spect, digitisation offers a transition in library operations, from collection policies 
based on building collections “in situ” towards delivering resources upon request. 

397 The recent (and rapid) development regarding the semantic web and linked data has a pro-
found impact on the use and dissemination but not necessarily on the process itself. The 
requirement of the [DFG, 2013] as a funding organisation, is significant for this realisation of 
the research potential. It is stated that applications for projects including text-based docu-
ments must always consider OCR processing in their planning. Full-text production is man-
datory for projects directed at printed material produced 1850 or later.
398 [Minerva, 2004, p. 55]
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[Hughes, 2004] refers to this as the shift from a “just in case” approach to a “just in 
time” approach, where the library acts in response to user’s requests.399

From this follows that the actual ownership of collections is no longer the single 
definition of an institution’s “value” in a research perspective. What counts is rather 
its capacity to provide the users with trustworthy and value-added service. The dig-
ital technology thus alters the role of the library institutions and the ways in which 
documents are engaged with.

The guidelines in the study originate in the library sector where the default ap-
proach to the document as a provider of information is to make a distinction be-
tween the artefact – the carrier – and the information content – the text.400 With 
the exception of [IFLA, 2014] all guidelines adopt a more or less similar approach. 
A typical example is [IFLA, 2002] where digitisation is referred to as a method of 
preservation due to its capacity of “… separating the informational content from the 
degradation of the physical medium.”401 However, as observed in [NEDCC, 2000]:

Digital imaging is not simply another reformatting option in the pre-
servation tool kit. Digital imaging involves transforming the very con-
cept of format. Conway in [NEDCC, 2000, chapter II.)

In section 2.5 it was argued that the digital resource is characterised by a tension 
between, on the one hand a standardising procedure of production and, on the oth-
er, the option of tailoring the reproduction to meet a wide variety of requirements 
with regard to performance and dissemination. This indeed represents a profound 
change of format in comparison with other non-digital methods of reproduction. 

4.4. The process as the link between the source document and 
the reproduction
Digital technology consequently also affects notions of similarity. We find again 
that the criteria used in relation to digital reproductions will have to be based on 
other aspects than those used for e.g. microfilm. The presentation of digital resourc-

399 [Hughes, 2004, p. 13]
400 The approaches to the informative capacity to documents and objects in collections of 
different types of heritage institutions was discussed in section 2.1.2.
401 [IFLA, 2002, p. 8]
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es involves the transfer of information from digital storage and binary code to ana-
logue manifestation, e.g. the display of visual signs on a computer screen. The capac-
ity of a reproduction to replace access to the reproduced document has traditionally 
been based on notions of similarity or other aspects relating to visual appearance. 
The comment in [IFLA, 2002] is typical in this respect:

Ultimately, the higher optical quality of the digital surrogate together 
with the convenience of online access satisfies the research require-
ments of the user, and results in reduced handling of original material. 

[IFLA, 2002, p. 51] 

As methods of processing and presentation have advanced, the visual resemblance 
of the reproduction can no longer be regarded as the single criteria. As has been ar-
gued earlier, digital transmission might produce representations where the capacity 
is not based on visual criteria at all but rather related to algorithmic processing or 
the capacity of the reproduction as a reference or a pointer to its source document. 

The use of digital reproductions for research place specific demands on the relia-
bility of the resources.402 The question of trustworthiness has received significantly 
higher interest in the archive sector (where the emphasis is placed on the eviden-
tiary capacity of the document) than among libraries.403 

The [IFLA, 2002] guidelines discuss the issue of trustworthiness and claim that the 
surrogate, in order to be acceptable as a replacement for the source document, must 
have a guaranteed authenticity and be part of a preservation plan. In such a case it 
must be made clear that the source document has no “intrinsic value” and that the 
informational content of the documents (and if needed their ”physical appearance”) 
has been captured [IFLA, 2002, p. 33]. The approach to the question of authenticity 
can be seen as symptomatic of the interests in the legal aspects of documents as 
encountered within the archives sector rather than in libraries. Such an emphasis 
on the importance of the relation between reproduction and source document is 
not generally encountered within the library sector apart from in reference to the 
digitisation of documents that belong to the category “rare books and manuscripts” 

402 Note that the concept of reliability shifts within the digital realm. Kirschenbaum refers 
to Wikipedia as a scholarly resource especially in relation to information technology. He ar-
gues that the strong interest driven community serves as a guarantee of trustworthiness. The 
option to follow the change history of entries adds further to the credibility of this resource. 
Kirschenbaum, Mechanisms, p. xvii.
403 See section 1.1.2.
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and where the document has received the status of an artefact rather than one of 
several instances of a work.

The option of citing and referencing is a key requirement if a digital resource is to 
be useful for research purposes:

an internet resource is not just a copy of the original, which can be 
treated and hence quoted like the original, but rather an independent 

object in a dynamic integral research space. [DFG, 2013, p. 35]

[DFG, 2013] argues that this aspect was overlooked in the early days of digital tech-
nology but today is, today, a central stipulation if the digital resource is to be of 
relevance in a research context. This citeability in relation to the document, and 
its individual pages, presupposes a robust link between the reproduction and the 
source document.

In this respect, the library sector differs from museums where the level of descrip-
tion corresponds with the level of visual manifestation. The library document is 
typically catalogued on the manifestation level whereas the digital representation as 
image is based generally on the item level.404 In most cases this conceptual gap is of 
no concern. But as the digitisation process produces representations that are used as 
information resources in their own right, while at the same time “referring back” to 
a source document, the resilience of this relation becomes increasingly important.

Moreover, we here can observe different approaches embedded in the guidelines. A 
factor that influences this relation is the assumptions according to which the infor-
mation is captured – the definition of the informative capacity of the document. We 
have seen how this definition, to a large extent, is based on notions of information 
content. In many cases, the recommendation is to define the “good enough level”, 
representing the minimum level of capture. The argument here is that crossing the 
level of good enough will strain the technical processes and increase the require-
ments on storage capacity and thus impede the outcome of the process. The general 
suggestion here is to match the process of transmission to a predefined informative 
content of the source document. 

404 According to the principles outlined in FRBR the catalogue information generally refers to 
the printed document on a manifestation level, it does not describe the individual book but 
rather refers to all books that have the same characteristics. 
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There are other approaches. [RLG, 2000] use the concept “rich masters” in reference 
to the recommended practice of creating high quality master files by setting stand-
ards higher than present use implies. Such files will be useful over time, i.e. worth 
being preserved. The underlying principle is ”scan once, use many times” and for 
that purpose to produce a “purpose blind” master file.405 [JISC] recommends that 
capture should be performed at the highest colour setting and the highest resolu-
tion necessary (or larger than the current needs) as a means to “future-proofing” the 
digital resource.406 

[Hughes, 2004] argues that the development of digital resources should not primar-
ily be focused on simply converting documents from analogue to digital format but 
rather to “push the boundaries of what is possible in research or access”.407 This 
approach will require a certain amount of information redundancy to allow for fu-
ture research potential. We will return to the consequences of such approaches to 
information redundancy in the interview study (chapter 5) and the discussion in 
chapter 6.

Section 4.1.1. demonstrated that the chain metaphor, although indicating a process 
of interlinked activities, is not sufficient to represent the complexity of the digital 
transmission, seen as a whole. Figure 29 (p. 151) is an attempt to present a “birds 
view” of the process. Where the digitisation chain indicates that there is a starting 
point and a final product it can be argued that potential products are produced at 
each stage in the process. 

The findings, therefore, provide an alternative to the conception of a process with 
a distinct in- and output. Figure 31 illustrates how each point in this series of ex-
changes can be seen as representing a potential informative resource and, at the 
same time, provide an interface for access.

405 [RLG, 2000, p. 25]
406 [JISC]
407 [Hughes, 2004, p. 9]
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Figure 31. Some examples of information transfer that take place during the digital transmission.

This structured view of the process can be supplemented with the different inten-
tions and principles of the digitising institutions and organisations, as expressed in 
the guidelines. The digital resource can thus be described as highly structured and, 
at the same time, it can restructure according to different interests and ideals.

By referring to the digital resource in terms of a boundary object, we can accom-
modate this twofold aspect of the document; it is both conditioned by a standard-
ising technical system that mediates the information, and can form the structure 
required for its identity and management.

The digitisation process can, in this way, be seen as an extensive system of infor-
mation transfer with the potential of creating several types of products, modes of 
reproduction, as defined in section 2.7. The image on the computer screen should 
therefore more truly be regarded as one (albeit a primary) of several informative 
products that are generated in the digitisation process. In the guidelines analysed 
in this study, transcriptions (OCR processed) and metadata (catalogue information) 
are the primary complements to the visual representation. The digital resource can 
thus be envisaged as a system of binary encoded information that enables a vast 
number of potential engagements. 

However, the span of potential points of engagement is structured according to the 
modes of representation as enabled by the design of the digitisation process in ques-
tion. Figure 32 demonstrates this relation.
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Figure 32. The digital resource with potential points of engagement indicated in relation to the modes of 
representation. Observe that the metadata potentially covers the entire resource whereas transcription 
and image represent more restricted aspects. 

In the model, the digital resource is represented as mirroring the process of digiti-
sation. Each point of information exchange in the process (as modelled in figure 31) 
also represents an aspect that can be used as a point of engagement, either as a link 
for further exploration or as an informative resource on its own. The model also 
demonstrates the capacity of the modes of representations (as encountered in this 
study). The metadata, at least in theory, covers every aspect of the digital resource. 
The image-based representation and the transcription represent only limited as-
pects of the resource. 

4.5. Summary
The findings indicate that there is a core sequence of stages in the process as they 
were encountered in all the guidelines in the study. However, the apparent linearity 
of the digitisation process is challenged as it has been shown that information is 
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produced as well as introduced at each stage in the process. The stage of selection 
encompasses both the transfer of bibliographical information (e.g. the identification 
and location of documents to be digitised) as well as preservation information (the 
condition of documents and possible conservation treatment required as a prepara-
tion for capture). During capture the master file is produced together with structural 
and technical metadata as well as information regarding the identification of the 
digital file and its relation to the source document. The processing creates new sets 
of metadata and files, derived from the master file for specific purposes (e.g. low 
resolution display files, compressed image files for download, thumbnails for orien-
tation, files in pdf format to be printed locally). The derived files can be processed 
to produce text files (e.g. via OCR) that can be used as a base for further editing or 
algorithmic analysis. Such processing in combination with segmentation, can also 
be applied to further enhance the searchability and usability of documents repre-
sented as images. Archiving involves the creation of administrative and preservation-
al metadata and database structures as well as mapping with existing catalogues and 
indexes. In the stage of presentation the digital resource is introduced into systems 
of retrieval and display. This stage might also involve linking with other resources 
internal and/or external to the institutional infrastructure as well as enabling pub-
lic interaction via tagging or crowdsource related activities. 

We have thus established a model of the digitisation process and also, based on this 
understanding of the process, conceptualised the digital resource. Although the 
core sequence of the process is stable and remains the same throughout the guide-
lines in the analysis we find that the parameters of the activities in the process vary 
considerably. 

In terms of a boundary object the digital resource can be seen as framed by three 
modes of representation; it can be represented as metadata, transcription, or as im-
age. But the analysis of the guidelines has also served to demonstrate that these 
modes are not fixed as to their capacity but rather represent a span of possible en-
gagements based on the interests of the user. 

With this as a foundation we will now proceed to the second empirical study where 
this understanding of the process and of the resulting digital resource will inform 
the analysis of the informative capacity of documents in digital format.
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5. THE DOCUMENT IN DIGITAL FORMAT

This chapter presents the findings from the second empirical study. It consists of 
a series of interviews with users of digital reproductions of text documents. The 
study of the digitisation process (chapter 4) and the examination of document the-
ory in chapter 2 demonstrate how the transmission from analogue to digital format 
results in a document that can be described as existing in a distributed state, open 
to editing and processing – a boundary object. It was also argued that the rendering 
of this object is conditioned by the modes of representation, i.e. the way in which the 
document is represented, given the design of the digitisation process. The modes of 
representation available to the group of users in this study consisted of visual rep-
resentations, image, OCR processed and manually transcribed texts, transcription, 
and bibliographical information provided by the databases, metadata. 

The modes of representation set the conditions for engagement with the repro-
duced document in digital format. So, for instance, if the user’s primary interest is 
to read a particular text, the associated catalogue information might provide means 
of bibliographical identification and contextualisation but it will not present the 
actual literary text. Conversely; accessing a transcribed text might be of little use 
if the user’s intention is to examine the typeface design and page layout chosen for 
a specific edition.408 However, as will be demonstrated, accessing a digital resource 
generally involves combinations of these modes of representation in ways that meet 
the requirement of the user. 

The capacity of the reproduction to represent the source document can, in this per-
spective, be seen as residing in the digitisation process. However, as been argued in 
the discussion on the informative capacity of documents in section 2.1., the infor-
mativeness of the reproduction is also dependent on the user’s engagement with 
the digital resource, that is, the situational aspect of a document being informative. 
While the previous study addressed the digitisation process, the purpose of the in-

408 Unless of course the transcription is enriched with a substantial degree of encoding, thus 
providing the required information.
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terview study is to focus on this second perspective, the factors that condition this 
interaction. It will do so by examining the strategies chosen by a group of research-
ers in their use of digital reproductions of text-based documents. 

The first section in this chapter, 5.1, covers the procedures of analysis. The following 
section, 5.2, addresses the concept of informative configuration as applied in the in-
terview study. The third and final section, 5.3, summarises the interview study. The 
findings are discussed in chapter 6. 

5.1. The analytical procedure
The analysis of the interviews focused on identifying and describing the engage-
ment of the user with the digital resource. Based on the notion of passage points, as 
defined in BOT, the concepts of modes of representation and informative configuration 
were used to model this interaction in the analysis.409

Figure 33 outlines the basic procedure of analysis of the interview transcripts based 
on the approach suggested by Mayring.410

409 The application of BOT and the associated concepts is discussed in sections 2.8.1. (p. 101) 
and 2.8.3. (p. 106).
410 Mayring, ‘Qualitative Content Analysis’.
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Figure 33. The main steps in the analysis of the interviews, based on a model adapted from Mayring.

We will now proceed with a more detailed description of the analytical process. 
The unit of analysis was defined as covering accounts of interaction between the 
researcher and the digital resource. Two characteristics of such interactions were 
outlined: 

• Descriptions and references to procedures used to identify and engage with in- 
 formation resources.

• Descriptions or references to factors that affect (enhance or constrain) the ca- 
 pacity of the user to establish a required informative configuration. 

The process of analysis started by reading the interview transcripts in order to 
identify sequences of relevance. The informants had been asked to describe typical 
working procedures. A formal interview protocol was not relied on and accounts of 
relevance for the study were therefore not standardised. In order to identify instanc-
es where informative configurations were established, the interview transcripts 
were examined for accounts of using digital resources in order to access features of a 
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source document and accounts of factors that enhanced and impeded this capacity. 
Several readings of the transcriptions were required to identify all sequences in the 
interview transcriptions where the respondents described the details of their inter-
action with the digital resource. 

The following aspects formed the basis for the analysis of the interviews:

• “interest” – the informant’s reason for using a digital resource.

• “strategy” – the means whereby the informant establishes an informative con- 
 figuration

• “mode of representation” – the way in which the digital resource is represented

• factors that influence the establishment of the required informative configura- 
 tion

See appendix 2 for an example of the coding process.

As demonstrated in section 2.4 the informative dimensions of a document are coex-
istent and interact. This observation has consequences for an examination of how 
the document is rendered in digital format. Basing the analysis on informative di-
mensions in isolation (e.g. trying to analyse the text-based content without consid-
ering its relation to the material structure of the document or the documents status 
in a social context) would consequently not only prove counterproductive but also 
align the study with the theoretical framework associated with the conduit met-
aphor of communication – an approach that the study set out to avoid at an early 
stage.411

Therefore, the approach taken here consists of studying how the user establishes an 
informative configuration according to a specific interest in a given situation of use, 
i.e. the interaction between user and the informative dimensions of a source docu-
ment as conveyed in the modes of representation. This relation (seen as a strategy) will 
be modelled according to the principles outlined in figure 34.

411 See the discussion in section 2.6.



173︱The document in digital format

Figure 34. The generic model used to demonstrate the concept of informative configurations as observed 
in the interview study. The grey lines indicate relations and interactions.

The example above describes a fictitious situation where a user engage with the 
metadata to access information as a means of identifying a book, for instance, by 
relying on the catalogue information, (the dimension – CONTEXT). The text-based 
content of the book (the dimension – SIGN) is rendered as a visual representation, 
an image. Using the terminology of BOT, this interaction can be described as the 
creation of a passage point in relation to the digital resource that enables the user to 
access the text of the requested book.

The purpose of this modelling is twofold. It demonstrates that the concept of in-
formative configuration can be used to describe the interaction between the modes 
of representation (in the above example metadata and image) and the informative 
dimensions of the source document (in the above example SIGN and CONTEXT). It 
can also be used to demonstrate, as we will see later on in this chapter, that the 
transmission results in displacements and overlaps – that there is no 1:1 relation be-
tween source document and reproduction. As argued previously, the modes are not 
isolated and exclusive but rather encompass a range of potential points of engage-
ment. However, some aspects of the source document are always prioritised in the 
transmission at the cost of others in the conversion between analogue and digital 
formats. The study shows that in some instances this is not a matter of concern 
while in others measures are taken by the users to compensate for this loss. 

We will now apply this model in the analysis of the interviews.
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5.2. Informative configurations
Several examples of use described by the respondents consisted of identifying a spe-
cific document using information provided by the library catalogue. The account of 
R7 – working with reader services – is representative of such an engagement.

on such requests I usually carry out a search in bokhylla.no … but occa-
sionally I use Google when I’m looking for that type of information

Respondent 7.

This interaction can be modelled as the user relying on metadata to identify the 
documents and to access the content of the book via the visual representation of 
the text. Although this interaction appears relatively straightforward we will see 
how the details of the configuration vary with the intent of the user (see figure 35).

Figure 35. Respondent 7’s engagement with the document as cited above.

In the example provided by R7 any copy of the novel requested (and perhaps even 
any edition) would do. The user simply wishes to access a text with a specific title 
and written by a specific author. In other instances, more particular demands may 
be placed on the sought document and the procedure of identification would, con-
sequently, have to be more precise. 
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Respondent R1 exemplifies how the VD16 database is used to analyse political and 
religious influences on a historical person on the basis of reconstructed book inven-
tories. 

… if I now proceed by clicking the link provided by the catalogue to … 
the digital image I can recreate what [naming a historical person that 
is the topic of R1’s enquiry] whom I know owned the book, has read or 
might have read … and consequently, I can indicate the underlying infor-
mation that this persons had access to

Respondent 1.

Similar approaches were described by R13 and R11 who, in the same way as R1, were 
able to track a flow of ideas and beliefs by scrutinising the literature available to a 
given historical person. Here, the interest in the source document is consequently 
focussed on its text but even on the fact that the edition has been in the possession 
of a specific person at a given time in history. This leads to an informative configu-
ration (figure 36) based on how bibliographical identity (the dimension CONTEXT) 
provides information on the edition and on the text based content (SIGN). 

 Figure 36. Respondent 1’s engagement with the document as cited above.

The researcher in this example is interested in accessing a distinct version of a text. 
The mode involves the same type of interaction as in the previous example (figure 
35) but the requirements placed on the configuration vary. The demands on the ca-
pacity of the metadata (the library catalogue) are raised as the actual edition of the 
work is of relevance here.
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There were several examples in the interviews where the process of inquiry led to 
the need to examine the specific provenance of individual copies. In such cases the 
focus was generally not on the text-based content of the document itself but rather 
the annotations and inscriptions that could be associated with a particular owner:

When I wrote my dissertation on [naming a historical person] I read his 
personal copies with annotations and comments and this helped me to 
better understand another person’s reading habits. In this sense books are 
not solely providers of texts they are artefacts as well… and unique. 

Respondent 13.

Figure 37 demonstrates how the critical aspects of the informative configuration in 
this example concern two factors: the capacity of the image to render the written 
annotations in the document and the accuracy of the associated metadata.

 Figure 37. Respondent 13´s engagement with the document as cited above.

The requirements in this configuration are detailed with regard to the individual 
document, especially concerning its provenance and information on historical own-
ership. 

None of the users of bokhylla.no referred to the use of visual representations of the 
physical features of source documents, e.g. binding structure or design. However, 
several of these respondents (R4, R5, R8, and R9) described instances where visual 
representations of text pages, accessed via bokhylla.no were used in the process of 
collation. In such cases the image was used as a reference in the preparation of crit-
ical editions. The informative configuration is based on the visual representation in 
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order to access text based information as well as to verify the physical make-up of 
the document, e.g. the spatial organisation of the text (figure 38).

 Figure 38. Respondents 4, 5, 8, and 9’s engagement with the document as referred to above.

The four examples above of informative configurations are based on the interaction 
between user, metadata, and image, but as demonstrated, the requirement on the 
particulars of each configuration vary with the particular interests of the research-
ers.

When asked about factors that influences the notion of trustworthiness, some users, 
e.g. R1, R2, R3, and R14, declared a high degree of confidence in relation to the VD16 
database. Respondent R1 described this trustworthiness as the result of the com-
mitment of the VD16 as a long-term bibliographical endeavour based on strict ad-
herence to bibliographical procedures. The actual format of dissemination, whether 
as a database or a printed publication, is in this case of lesser importance than the 
fact that it is based on historical continuity and firmly established bibliographical 

practice. 

If they [the VD16] state that the Stockholm copy is the same as the St 
Gallen copy then I can take this information for true.

Respondent 1.

Here the database is used as a reference to verify the bibliographical status of a doc-
ument as demonstrated in figure 39.
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 Figure 39. Respondent 1’s engagement with the document as cited above.

The reliability of VD16 was compared with the Swedish union catalogue (Libris) by 
two of the respondents, R2 and R14. Both maintained that Libris was significantly 
less accurate and offered less bibliographical detail. They pointed out that the Libris 
cataloguers, in most cases, were not specialists but librarians with only a general 
competence in he field of descriptive bibliography. 

A consequence of not trusting the reliability of the digital resource was described by 
R10, a researcher in the field of comparative literature. This respondent was engaged 
in a project where the texts of published first editions were compared with the man-
uscripts submitted for printing. The objective was to identify textual alterations 
in the texts that occurred external to proof-reading procedures. This consequently 
required the verification of the bibliographical status (in this instance the specific 
edition) of the documents that were to be examined. Bokhylla.no offered to this end 
an alternative to working in situ at the reading room of the Norwegian National 
Library as the database presents documents digitised in their entirety, i.e. the digi-
tisation process was designed in such a way that digital capture and representation 
included the information regarding publisher, printer and date. Asked to elaborate 
on these requirements R10 explained:

… but I need all the pages … if they’d begun on the first page of text I 
wouldn’t have been able to use it 

Interviewer: Why not?

Because I wouldn’t have been able to tell which document it was … even 
if it had been described […] even if it really was a specific edition and this 
information was provided by those who had carried out the digitisation, I 
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would not have been able to trust it completely … In such a case I would 
have had to find the physical copy and check it … 

Respondent 10.

In this instance, the image provides access to text-based content SIGN while at the 
same time confirming its bibliographical identity. This visual representation also 
establishes the identification of the document with the required degree of cer-
tainty that, according to the standards set by the respondent, would not have been 
achieved by relying solely on the catalogue information. Figure 40 demonstrates this 
interaction.

 Figure 40. Respondent 10’s engagement with the document as cited above.

The critical aspect of this configuration lies in the image based representation of the 
information that confirms the bibliographical identity of the document (together 
with the edition, date of printing and printer)412 and the representation of the liter-
ary text.

Demands on visual representation vary with regard to the verifiability of its identi-
ty. The capacity of the images also related to the completeness of capture and rep-
resentation. Several of the respondents had experienced obstacles caused by having 
to rely on digital reproductions where parts of the document were missing. Such ex-
clusion could either be the result of insufficient quality management in the process 
or simply by details being considered uninformative and therefore omitted during 
capture or trimmed during the post-capture processing of the image-files. 

412 This information will typically be found on the title page of the book (as an imprint) or at 
the end of the book (as a colophon).
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It was observed that tolerance for of missing details, such as the edges of the text 
page not being visible, or omitted fly leaves413, is higher in relation to printed docu-
ments than is the case in similar instances concerning manuscript material. Given 
the particular focus of R9 (philology and TEI-encoding) this researcher would not 
have accepted decisions to exclude areas of a manuscript folio (such as edges without 
inscriptions) on the grounds of being uninformative. In this perspective, the visual 
representation is here seen as self-verifying its trustworthiness. 

… it has to do with being sure that nothing is omitted 

Interviewer: And you don’t trust the decision of those carrying out the 
digitisation process?

… In the case of a printed text I would normally have no problem with it 
but in relation to a manuscript … I wouldn’t have accepted it in relation 
to a manuscript page … there could have been something missed. 

Respondent 9.

A reason for this is presumably that the printed book is a relatively standardised 
document format compared to the manuscript, which has a lower degree of struc-
tural consistency. Many respondents referred to how the procedures in the digiti-
sation process during the stages of capture and processing can be used to enhance 
the usability of the reproduction e.g. by including margins, increasing the resolution 
and bit depth. Such measures increase the interpretative flexibility and, potentially, 
the usability of the resource, albeit at the cost of a larger file size. 

Many respondents refer to using the visual representation as a method to establish 
the bibliographical identification of documents. Such approaches are usually based 
on the comparison of details that are difficult to describe in bibliographic terminol-
ogy, e.g. elements of typographical decoration or variations in composition and page 
layout.

Comparison based on matching an unknown document with the visual character-
istics of an image in the database, is an approach used in several accounts in relation 
to the VD16 database. (R1, R2, R3, and R14). VD16 lacks any automatised pattern 
recognition features and this approach is consequently, to a great extent, dependent 
on the associative capacity of the users – on the knowledge and experience that 

413 The fly leaves are sheets in a binding that precede and follow the printed sections in the 
book. They are inserted as a structural component during the process of binding and are not 
part of the printer’s production. 
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guide the researcher in the right direction while maintaining a manageable selec-
tion of possible visual matching. Such a process is described by R3: 

… When I worked with the 15th century imprints and the collection 
of fragments … this was a typical procedure … I had a fragment of a 
printed text without any title page or colophon … The fragments didn’t 
usually give any clues, any indications at all […] Well, I have to work as 
a classical book history researcher … What typeface is it? How can it 
be dated? And if I then find examples in databases on the web that also 
provide images … and in the correct dimensions […] and that you even 
can measure and estimate the size … this is a tremendous help in estab-
lishing an identification …

Respondent 3.

The image of the text in the database is here used to enable identification by match-
ing the typographical features of an unidentified document with a relevant refer-
ence. Figure 41 demonstrates how the representation of the physical characteristics 
of individual types and design features, based on the layout and disposition of the 
document as a whole, are significant factors in this configuration. 

Figure 41. Respondent 3’s engagement with the document as cited above. 

The procedures in the transmission process during capture and processing, particu-
larly with reference to maintaining the dimensional stability of the digital repro-
duction, are crucial here as well as the relation between visual representation and 
bibliographic information.

Visual representation can also provide information regarding the “contextual em-
bedding” of a transcribed text sequence. One respondent, a lexicographer, R6, re-
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ferred to resorting to pdf files in order to verify the genre of texts retrieved in a text 

corpus containing OCR processed daily newspapers . 

… in such a case I would refer to the pdf image in order to see the actual 
page because it’s more reliable when you can evaluate yourself. Whether 
this is correct … regarding the context of the article … is it an image 
caption? … Does it originate from the family pages? … If you have a 
grandmother that turns 70 ... This is not the kind of source we would use 
… primarily, use editorial texts

Respondent 6.

Although the category of the newspaper section from where the text is captured, 
such as an editorial or the family page, could be worked out by other means, an 
examination of the visual representation of the actual page in pdf format proved a 
more efficient solution to the need to establish the relation with the source docu-
ment as demonstrated in figure 42. The configuration here is focused on assessing 
the text-based content but relying solely on the transcription will not provide the 
required information regarding the identity of the source – its context. The visual 
representation is required to establish the genre of the particular text sequence and 
consequently its suitability for the intended purpose. 

Figure 42. Respondent 6’s engagement with the document as cited above.

With the text as the main interest a set of variables is introduced. The text can be 
represented either as transcription or as an image. These approaches emphasise two 
– sometimes conflicting – aspects of the text; the text represented as a graph (as 
image) or represented as individual sign (as transcription). 

The text represented as image emphasises its material dimension, e.g. as an inscrip-
tion on a page in a book. As long as the identity of the image is established and 



183︱The document in digital format

its relation to the source document is robust, its trustworthiness can generally not 
be questioned. The transcribed text offers possibilities to use research procedures 
based on algorithmic processing or enrichment based on its markup. At the same, 
time such procedures introduce variables that are more or less difficult to control. 
Respondent R3 refers to how, depending on the database used, spelling variations 
have to be considered, i.e. whether the “V” in the book title has been transcribed 
as a “U” in the bibliographical metadata due to normalising conventions or if the 
original spelling is retained. If the catalogue adheres to the original spelling, this 
transmission enables catalogue searches to be based on the original spelling and 
word as encountered in the source document.414 Similar approaches were described 
by R1 and R14.

Automatised transcription processes, such as OCR are commonly used to enable 
full-text searches. Such procedures can also form the base for full-text searches in 
image-based reproductions. The ASCII-code created in the OCR process can be 
used to generate a visual indication in the “image layer”, indicating a match with 
the search criterion used.415 This functionality is enabled by adding coordinates to 
the OCR processed image, thus establishing the spatial location needed to identify 
the location of a letter or a text sequence in relation to its visual representation as 
an image.416 This type of application requires a fixed relation between the image 
layer – the visual representation of the text – and the transcription, and this serves 
as the machine processable reference to the visual representation. Any subsequent 
processing of files, e.g. compression, will have to consider the dimensional integrity 
of the image in order to maintain the registration between text and image. The 
process of OCR is thus dependent on the dual characteristics of the text; as a graph 
and as a sequence of signs.

414 The use of authority files is provides another way of addressing the problems that might 
arise as a result of alternative spelling conventions. 
415 ”Layer” is here, in the discussion on OCR, used metaphorically rather than indicating any 
spatial relation.
416 Digital technology thus facilitates the interaction between the two principal modes of text 
representation: facsimile and transcription. The Samuel Beckett Digital Manuscript Project 
<http://www.beckettarchive.org> is an example of a highly creative approach to presentation 
of manuscripts. Here the facsimile (the images of pages with Beckett’s writing) can be over-
laid with a “looking glass” that acts as a dynamical transcription device and represents the 
handwriting in machine-readable transcription as it is manoevred on top of the image of the 
manuscript.
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However, as R5 who uses such text files as a base for further manual editing in the 
production of critical editions observed; processing text on the condition of main-
taining its dimensional stability (in order to match the ASCII code layer with the 
visual representation of the text in the JPEG code layer), to some extent, counter-
acts the intent of marking up the text in order to treat it as a linguistic structure (in 
this specific case hyphens at the end of the text lines in the source document had 
been removed during the conversion, resulting in fragmented text sequences) 

… There is a lot of encoding in the images … it is very much based on 
WHERE in the page we are … but I’m more concerned with […] WHAT 
it is. Is this a section? Is this a heading? I’m more concerned with the 
structure of the text […] … they [the producers of the OCR pro-
cessed text] are concerned with the structure of the page … it is a sort 
of conflict of interests.

Respondent 5.

Two respondents described their uncertainty regarding the quality (the extent of 
correct conversion) of the OCR processing of the material as a factor impeding their 
use of the full capacity of free-text searches in order to identify exact sequences of 
text. 

However, R8 described how OCR processing had opened new forms of inquiry. Fol-
lowing a more explorative approach to information seeking this researcher haphaz-
ardly used the option of full text search for a digitised daily newspaper, thereby 
identifying an article that provided valuable information.

I would not have found it … it’s a coincidence, isn’t it? … it could very 
well have been that this newspaper wasn’t digitised … but if I’d sat down 
with the official newspaper … “Kristiania” from the 19th century with a 
Gothic typeface … and working through a volume, page by page … even 
if the newspapers were small in size, perhaps only four, five printed pages, 
it’s a tremendous undertaking … and it’s a lucky coincidence that these 
newspapers were OCR processed … I don’t think I would have had the 
energy to search manually … I probably wouldn´t have thought there was 
anything to search for … I wouldn’t have thought it had any relevance … 

Respondent 8.

The user’s interest lies here in identifying possible occurrences of references to a 
specific historical event. The transcription, provided by the OCR processing, en-
ables the application of free text searches as a research strategy. This approach is 
also followed by R11, R12, and R13. In terms of informative configuration, figure 
43 demonstrates that this can be described as the interplay between text as tran-
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scription and text conveyed as image. The capacity of this configuration is largely 
dependent on two factors; the quality of the OCR processing, i.e. if the conver-
sion from image to text-based information has been reliable, and the topographical 
matching between the text layer (in which the search is performed) and the image 
layer (in which the result is indicated) of the representation. 

Figure 43. Respondent 8´s engagement with the document as cited above.

In this instance, the OCR processing facilitates a more associative research approach 
than what is possible by relying strictly on the search options enabled by the availa-
ble catalogue information. Researcher R8 was not prepared to set aside the time and 
effort required to examine the newspapers in print format (based on the assump-
tion that this would not provide any information of relevance). The full-text search 
afforded the possibility to examine the newspapers more efficiently, the quality of 
the OCR process being good enough to enable a sufficient matching between search 
criteria and document.

The role of image-based reproductions varied with the individual research interests. 
The demand for visual representation might be based on requirements regarding, 
for example, the copy specificity of associated metadata, the capacity to render spe-
cific details, or the readability of text based information content.

R4 described the limits of a visual representation enabling access to the material 
characteristics of a document of interest. 

… but you can’t measure, you can’t use the image to estimate the size … 
how big is the book? … Is it heavy? … Light? … You can’t estimate the 
quality of the paper because you can’t touch it … is it thick or thin? Is it 
fragile? 
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Respondent 4.

The required information could, to some extent at least, have been rendered via 
the metadata associated to the digital resource but there were still aspects that re-
mained undefined. 

The transmission to digital format can in this respect, by withdrawing its material 
presence, be seen as separating the document from the user. However, there are also 
examples where the digital representation is perceived as actually closing this dis-
tance. R8 describes such a situation where the visual representation of a document 
contributes to an enhanced experience of materiality. Referring to experiences of 
visiting an exhibition, where a medieval manuscript in a display case was accom-
panied with digital close-ups, one of the revealing the traces of a fingerprint, R8 
commented: 

As the resolution was very high, you could almost get a different layer of 
information from the material manuscript … Fingerprints that you per-
haps would have overlooked were suddenly visible. […] I believe this is an 
important aspect of the materiality […] Simply the fingerprint will make 
you think of the person that has been sitting there writing. […] It is not 
that the digitised manuscript is a reduction of the manuscript … it can, on 
the contrary, be an enhancement […]. The understanding of a manuscript 
might be facilitated by being able to come very close … All this experience 
might be enhanced by being transposed in a different medium […] a 
different materiality […].

Respondent 8.

This configuration is primarily concerned with the material features of the doc-
ument that are open to visual examination (figure 44). It can be assumed that the 
fingerprint that triggered R8’s imagination would not have had the same impact had 
it instead been described in a metadata field.
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Figure. 44. Respondent 8’s engagement with the document as cited above.

This respondent used the notion of “speculative flight” earlier in the interview in 
reference to the associations that were triggered by digital technology. 

In this type of use, the respondent has to rely on personal expertise and experience 
in order to use the visual representation as an indication of the direction the inquiry 
should take. This associative dimension is accounted for in many of the interviews. 
It appears that efficiency in using images as a method for accessing informative re-
sources relies, to a high degree, on the users pre-understanding and expertise as 
opposed to relying on search strategies using metadata or the capacity of full text 
databases. R8 reflected on this type of interaction.

Yes … the question remains what you should call it […] The bookshelf in 
the stacks enables a metonymical serendipity whereas the digital display 
has a more metaphorical effect […] The principle of proximity is ex-
changed with the principle of similarity… 

Respondent 8.

This exploratory approach, following a thread of enquiry to see where it leads, rath-
er than working towards a predefined goal, is referred to by several respondents. The 
impact of digital technology on research strategies obviously varies with research 
profile. When asked about whether digital technology had affected research strate-
gies R12 reflects:

even if you now can browse around on the Internet … you can access 
a database and find stuff that seems interesting to an extent that was 
not possible before, simply because you didn’t have the time to order the 
material … but I think that you mostly work in the same way as before 
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… you use the secondary literature, previous work, find topics, and con-
sult a specific work as a primary source … of course, you occasionally 
stumble over things that you previously wouldn’t have noticed … but, all 
in all, I would say that I do my research in pretty much the same way as 
before …

Respondent 12.

The type of use described above refers to finding works to be consulted (as carriers 
of text). With a different research focus, the options of accessing material on the 
Internet radically change the way the research is carried out. R2 describes the reve-

lations afforded by a catalogue search in VD16. 

… What thrilled me incredibly was that they had images of the binding 
and these proved that the binding in our collection was identical to their 
binding. So it was a publisher’s binding, although from the 1490’s […] 
how could you possibly have discovered this from a detailed catalogue 
description? … to describe the binding in such a detail that you can state 
that this copy is the same as mine … that’s not possible […] You under-
stand that they probably produced perhaps […] 10, 20 copies in identical 
bindings that by the time were disseminated all round the world in various 
directions … This is tremendously interesting information … 

Respondent 2.

Here, the respondent uses the image as a reference when addressing the sociocultur-
al status of a document, establishing that it is part of a bookbinder’s production run, 
by observing that it shares significant features with the reference in the database. 
The digital resource is, in this example, engaged with as image and metadata. Figure 
45 demonstrates such a configuration based on the material characteristics of the 

source document – the style of binding – and its bibliographical identity. 

Figure. 45. Respondent 2’s engagement with the document as cited above.
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However, in this instance, the focus is on the shape and structure of the document 
as an artefact, not on the layout of the text it carries. Similar use is also accounted 
for by the book historian, R3. The critical aspects of this configuration are the ex-
tent and relevance of the metadata together with the completeness of the capture, 
the degree to which the required details of the document are represented and the 
particulars of the procedures used, e.g. camera angles and type of lighting. This con-
figuration requires the document to be rendered as a physical artefact with regard 
to the completeness of representation but it also emphasises the consistency of the 
bibliographical metadata, i.e. that it relates to the individual copy. 

A similar associative use of visual representations was referred to by R15 who ad-
dressed the strengthening of contextual aspects that can be achieved with the help 
of images. 

It is rather the object’s ”Sitz im Leben” that is interesting … it can be 
interesting that there is a chain … that the book has been chained some-
where … 

Respondent 15.

Figure 46 demonstrates how this respondent uses the representation of material 
features of the document as a starting point for further explorations. 

Figure 46. Respondent 15’s engagement with the document as cited above.

A different research approach is described by R1 who sees the database primarily as 
a provider of trustworthy metadata. 

The main argument is not that it enables me to access collections without 
having to travel physically, but that it provides me with highly structured 
information. In this respect, the catalogue information represents the 
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primary interest and the visual information provides some added benefits. 
This information has enabled me to falsify several assumptions that have 
been taken for granted in my research community.

Respondent 1.

References were also made by R4, R11, and R12 to such approaches where large 
amounts of material could conveniently be surveyed in order to rationalise their 
research.417 The methodology in these cases also frequently involved the falsification 
or verification of conclusions drawn in previous research, typically carried out prior 
to the introduction of digital technology. 

R15 expressed concern regarding this type of research approach and to the (in this 
respondent’s opinion) general tendency within the library sector to emphasise sec-
ond hand knowledge about a document at the expense of first-hand experience of 
its intellectual content, meaning, and impact. The actual encounter with the doc-
ument is often accorded a less importance than its position within the network of 
metadata. R15 describes this reliance on metadata metaphorically as a conflict be-
tween accessing the actual document or relying on conclusions drawn on the basis 
of its description and classification:

With the metadata you also give me the proof: X is comparable to the 
copy in the diocesan library of Passau where blah, blah, blah … and I say: 
Wait! I want to read the text [demonstrates] … but you say: Look, it’s 
the same copy as in Passau. Fantastic proof!! [laughing] you say: At last 
we’re able to prove that these books were owned by the same person […] 
and I tell you that I want to open it, to read it … but you create a new 
… you enter these facts in the system directly without allowing anyone to 
simply interact on their own account … I don’t know what this object is 
… I don’t know who created the binding … I just want to look at it … 

Respondent 15.

5.3. Summary
The modelling used in section 5.2 for the analysis of the interviews enables a close 
focus on the user’s engagement with the digital resource. It uses the notion of pas-
sage points as developed in boundary object theory to analyse how the user estab-

417 One respondent referred to this practice as “ticking off” alternatives according to the hy-
pothesis tested.
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lishes an informative configuration, given interest in a specific situation of use. It is 
demonstrated that the informative configuration can be seen as a strategy, which re-
lies on the interaction between the user, the modes of representation and the dimen-
sions of the source document. It is also revealed that although configurations might 
involve the same modes of representation their particulars can differ considerably 
due to the range of aspects that can be conveyed by these modes. Boundary object 
theory underlines the multi-perspective, the engagement with the object is not lim-
ited to a single viewpoint but is subjected to parallel negotiations. The particulars 
of the modes of representation, together with the expertise and experience of the 
user, makes each such interaction more or less special. The concept of informative 
configuration should in this respect not be seen as referring to a pre-defined set of 
engagements. The concept provides instead a way of structuring the components 
that influence the capacity of the digital reproduction to be informative. 

We have seen how the digital resource in this study can be described as moving 
between different modes of representation as it is engaged with by the users, with 
respect to their interests in the source document. Seen as a boundary object, the dig-
ital resource not only crosses the boundaries of representations but also influences 
their characteristics.
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6. DISCUSSION 

The analysis of the document and information theoretical underpinnings of the 
thesis is to be found in the theoretical study in chapter 2. The study of the digiti-
sation process is the basis of chapter 4, and the study of the informative capacity 
of digital representations is covered in chapter 5. The purpose of this chapter is to 
return to the research questions and discuss them in light of the findings of the 
theoretical analysis and the two empirical studies. 

The problem addressed in this thesis was formulated in section 1.1.5. as: How can the 
relation between the source document and the reproduction and its reproduction, as con-
ditioned by the digitisation process, be problematised and conceptualised? This problem 
generated three research questions that frame the area of research and point at the 
key issues that have to be addressed: 

RQ1: Which theoretical frameworks are applicable when analysing 
the digitisation process and defining its parameters, and how can 
they help us understand and conceptualise the relation between 
the digitisation process and the digital reproduction? 

RQ2: Which factors in the digitisation process condition the cha-
racteristics of the reproduction and its capacity to complement or 
replace access to the source document? 

RQ3: How is the informative capacity of the source document 
affected when made accessible in digital format and how does this 
influence the ways in which a group of scholarly users engage with 
and assess the potential of the digital reproduction? 

The first research question is covered in section 6.1 and addresses the modelling of 
the informative dimensions of the digital resource. In section 6.2 RQ1 is further 
elaborated on in a discussion of the relation between the two concepts informative 
configuration and modes of representation. The theoretical framework, which is based 
on these concepts and the notion of boundary object is returned to in section 6.3 as 
it guides the analysis of the interviews. 
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The second question, RQ2, concerns the process and how it influences the charac-
teristics of the digital resource. The study of the digitisation process in chapter 4 
demonstrates how this process is influenced by the tension between a standardising 
technology, the contextual setting wherein the transmission is performed, and the 
intended function of the resulting products. These features consequently influence 
the characteristics of the document in digital format. The concept of boundary ob-
ject enables the document to be followed through the conversion back and forth 
between analogue and digital states. Section 6.1 introduces a modelling that will be 
used to support the understanding of the digital transmission as a process of inter-
pretation. In section 6.2 we will return to the concept of modes of representation to 
demonstrate the various ways in which the source document can be represented.

RQ3 addresses the informative capacity of the digital resource. Section 6.3 builds on 
the findings in the interview study (chapter 5) and discusses the concept of inform-
ative configuration as it structures the relation between the way the digital resource 
is presented (the mode of representation) and the strategies taken by the user when 
engaging with this resource. 

This chapter will thus progress from an initial focus on the theoretical framework 
and the modes of representation towards the characteristics of the digital reproduc-
tion and its capacity as a provider of information.

6.1. Framing the digital resource
The relation between the concepts of document and information was examined in 
section 2.1 and it was argued that these two phenomena are not fixed entities but 
should rather be understood as situationally conditioned. It was also demonstrat-
ed that the digitisation process further destabilises this relation with consequences 
both on a conceptual level (the document as a distinguishable entity) and at a bit 
level (the document as binary code).

The digital transmission results in a deconstruction whereby the source document 
is initially converted to binary code in a distributed state, according to the param-
eters of the process, and subsequently reconfigured in order to be engaged with by 
the user. In section 2.7, the concept of modes of representation was introduced, refer-
ring to the principles according to which the digital resource is presented. It was 
argued that the digitisation of text-carrying documents commonly involves three 
such modes: image (the visual representation of a text or the material characteristics 
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of a document), transcription (the representation of a text as a sequence of signs, ei-
ther by manual keying/encoding or automatised processes), metadata (e.g structural, 
administrative, technical, bibliographical metadata). 

The modes of representation will consequently affect the capacity to render the 
document. The information that potentially can be gained from the digital rep-
resentation of a document is, in theory, unrestricted. However, the characteristics 
of the modes of representation are subjected to the procedures applied during trans-
mission and therefore conditioned by the parameters of the process. 

The interview study demonstrates how a group of users interact with different 
modes of representation when accessing a digital resource. When transferred to dig-
ital format and managed within a digital infrastructure, the document can be seen 
as existing in a distributed state.418 When the digitised document is engaged with 
by a user, it is stabilised as part of establishing the fixity required for access and use. 
The user does not interact directly with binary code but rather with one or several 
modes of representation. The digital reproduction, as a product conditioned by the 
digitisation process, is consequently characterised by a high degree of flexibility.

Using the Boundary Object framework, the document can be described as fluctuat-
ing between states of flexibility (as binary code within a digital system) and fixity 
(fixed in modes of representation as engaged in by a user). In this way the notion 
of boundary object provides a constructive approach to the analysis of digital re-
sources. The notion of boundary negotiating artefact implies that the object is not 
merely an inert phenomenon that acquires relevance by its ability to cross various 
boundaries but is rather an entity that reconfigures depending on the requirements 
in a given situation of engagement.419

In order to keep the document in focus throughout the process, boundary object  
theory is supplemented with the concept of informative configurations. This concept 
was introduced in section 2.4 to describe how a document’s informative capacity is 
based on the three dimensions of the document – FORM, SIGN, and CONTEXT. The un-
derlying argument is that the information provided by a document is situationally 
conditioned, i.e. dependent on the intentions of the user in a given situation. This 

418 See the discussion in the theory chapter on some key characteristics of the digital format, 
p. 67ff.
419 See the discussion on the application of boundary object theory in the theory chapter sec-
tion 2.8.3. (p. 106) 
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approach is taken in order to avoid the potential limitations caused by adhering to 
information theories based on fixed and predefined definitions of documents and 
their informative capacity.

The interview study (chapter 5) illustrates the relevance of this concept also in the 
digital domain and we can consequently use the dimensions of the document to 
track how a user establishes a required informative configuration while engaging 
with the digital resource. How satisfactorily this configuration is set up varies ac-
cording to the characteristics of the document, the particulars of the process and 
the interests of the user. The concept of informative configuration can thus be seen as 
representing the strategy taken by the user in her engagement with the document 
in digital format. 

In section 2.5 the document in digital format was scrutinised with respect to as-
pects such as “fixity” and “flexibility”.420 It was demonstrated that the digitisation 
process actually consists of two conversions – from analogue to digital format dur-
ing capture and back to analogue as represented. These conversions influence the 
document on two levels. There is the bit level i.e. where information changes status 
as it moves back and forth between binary code and analogue format. There is also 
the conceptual level where the document, e.g. as textual inscription on paper, is 
transferred to a structure, based on the digital logic of storage and display as separate 
entities. 

RQ2 required an examination of the digitisation process, and resulted in the study 
presented in chapter 4. It was revealed that the five stages of the process are generally 
described in similar ways in the guidelines, despite variations in contextual settings 
and intended products. As these five stages are encountered in all of the analysed 
guidelines, they underline the relevance of the notion of digitisation chain. The 
differences between the various types of digital products described in the guidelines 
reside mainly in the parameters of each given stage of the process (rather than hav-
ing to do with differences in the type of stage as such). These parameters are based 
on factors such as type of equipment, technical values, method of processing and 
applied metadata schema.

Although many of these parameters are well defined in standards and best practices, 
the analysis revealed that there are also factors in the process that are considera-
bly less regulated in the guidelines, e.g. guiding principles of selection, preparation, 

420 See p. 76ff.
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procedures during capture, definitions of the information potential of the source 
documents, and the bibliographical relation between the source document and the 
reproduction. 

The interest and ideals of the digitising institution obviously influence the char-
acteristics of the digital resource. The documents involved in the digitisation pro-
cess are consequently exposed to two sets of destabilisation. As a binary forma-
tion, there is the deconstruction caused by the conversion into digital code, i.e. the 
transformation into numerical values, which is a central characteristics of “new 
media” according to Manovich.421 This transfer forms the basics of the modularity 
that characterises the digital resource. We can here observe the dissolution of the 
notion of document, seen as a conceptual formation, into a predefined set of modes 
of representation: image, transcription and metadata.422

As a result, it follows that an image-based representation can provide magnified 
images of cellulose fibres, close-up details of letter shapes, and page layout as well 
as rendering the object as a whole artefact. Similarly, a transcribed text can be pre-
sented as a linguistic sequence, prepared for semantic analysis, or, when layered “be-
neath” the image layer of a visual representation of the text page, used for search-
ing and navigating within the text-based content. The metadata, depending on the 
schema adhered to, has the potential capacity to cover almost every aspect of the 
document. 

Digital transmission makes it possible to emphasise particular aspects of a docu-
ment in isolation. It can be tempting to structure these aspects independently, for 
example, by ordering the levels of different types of engagement from broad to nar-
row, from the document as a material artefact to its structural features and material 
makeup. It might appear feasible to use the potential inherent in the digital frag-
mentisation as a verification of the principle of “modularity” – referred to by Mano-
vich as the digital format’s capacity to restructure and combine elements of media 
while maintaining their independence and identity.423 To uncritically take such an 
approach in relation to a digitised document will, however, result in a reductionis-
tic and static conceptualisation of the source document, neglecting the interplay 

421 Manovich, The language of New Media., p. 49ff.
422 These modes are those typically encountered within the library context. It has to be noted 
that a different type of digitisation process, or a different institutional context, obviously 
would have generated a another set of modes of representation. 
423 Manovich, The Language of New Media, p. 51.
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between the informative dimensions that constitute the document and how they 
interact in the digital resource. 

Tarte suggests a structural approach to digital methodology that offers a way to 
address the conceptual space wherein the transmission takes place.424 She presents 
a model that originates in a computer-supported research process of decoding in-
scriptions on a collection of papyri fragments.425 Her model is presented in figure 
47 in a slightly modified version. The research process is referred to as a series of 
interacting conceptual segments represented on a diagonal axis, leading from the 
artefact to the meaning of the document. On the right side of this axis, we find com-
puter-supported research strategies, ranging from image capture via various types 
of image processing to contextual encoding. On the left side, the methodological 
approaches applied by the researchers in her study are listed.

424 Tarte, ‘Digitizing the act of papyrological interpretation’. Her work draws on the research 
presented in Terras, Image to Interpretation, 2006.
425 Tarte, p. 351.
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Figure 47. Tarte’s model as adapted from ‘From artefact to meaning’.426 The focus of the research process 
is indicated on the diagonal axis, the research approaches are noted at the left of this axis, the comput-
er-supported strategies on the left.

Tarte counteracts the risk of reductionism (modularisation) by referring to the seg-
ments in terms of intersections between “real world methodologies” (skilled vision, 
palaeography, linguistics, philology, and history) as deployed by the papyrologists 
in her study, and the application of digital technology in the process of interpreta-
tion (image capture, image enhancement/feature detection, letter shape ontology, 
knowledge bases, and contextual encoding). During the process of analysis, focus 
moves back and forth between these conceptual segments. The strength of this 
modelling is that it demonstrates the complex relation between the research proce-
dure and the digitisation strategy. 

Tarte addresses the meaning of the document, in the sense of the document as a 
carrier of text-based information. Her model has, for the purpose of this study, been 
re-used and modified. In section 2.4 a conceptualisation of the document where its 
informative capacity is situationally conditioned, rather than a fixed feature, was in-

426 ibid
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troduced.427 It was demonstrated that the one and same document could, depending 
on the interest of the user, be seen as fulfilling various informative purposes based 
on its three constituent informative dimensions. This conceptualisation forms the 
basis of the modification of Tarte’s model to include these three dimensions of the 
document as they each (and in combination) can be seen as representing potential 
points of engagement with the document as represented in digital format. Figure 
48 demonstrates the relation between the modelling of the document in section 2.4 
and the “new” model based on Tarte. 

Figure 48. (left) the constituent dimensions of the source document as conceptualised in section 2.4 and 
(right) these dimensions as conceptualised in the digital resource. 

This model transfers the notion of informative dimensions into digital format and 
underlines that the capacity of the digital resource to be informative (in the same 
way as the source document) is not a fixed property but rather a matter of negotia-
tion. Figure 49 indicates some of the informative features (conceptual segments) as 
identified in the accounts of the respondents. The dimensions of the source docu-
ment, as transferred into digital format, can be seen as consisting of a span of such 
segments.

427 See p. 71ff.
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Figure 49. The model of the informative dimensions of a document with some conceptual segments indi-
cated. 

The strategies of the respondents in the study, as expressed in the informative con-
figurations established and discussed in the previous chapter, can, in this way be 
related to the informative dimensions of the document. 

There are no finite demarcations to these dimensions as the type of engagement 
can, depending on the user’s interest, involve a wide range of features related to 
the source document; from physical artefact to the molecular composition of the 
cellulose fibres, the semantics of the text, or the position of the work within a ci-
tation network or societal structure. The document, as a conceptual unit, might 
consequently appear more or less rigid depending on the actual informative con-
figuration. The interaction between FORM, SIGN, and CONTEXT thus challenges the 
ontological consistency of the document. 
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In the study of processes (chapter 4) it was observed that the parameters of the 
digital transmission can be designed to widen or narrow focus on distinct aspects of 
the source document in order to produce representations tailored to meet specific 
interests or ideals, e.g. of the producing institutions. It was also demonstrated that 
the more particular the focus, the higher the challenge posed to the conceptual 
consistency of the document. 

The model will in this way support understanding of the factors that influence 
how users engage in digital reproductions. In the following section it will be used 
to demonstrate the lack of a causal matching between the information dimensions 
of the source document and the ways in which the document is presented in digital 
format – the modes of representation. 

6.2. Representing the source document
The concept of BO object is, in this thesis, used to envision digital transmission as a 
fluctuation between states of higher and lower degrees of stability, influencing the 
binary as well as the conceptual formation. The modelling of the digitisation pro-
cess in chapter 4 as a series of information exchanges that take place at each stage in 
the process further underlines this conceptualisation of digital transmission. 

The various forms in which information can be rendered as products of the digital 
transmission process are potentially unlimited. However, as demonstrated in sec-
tion 2.7. there are primarily three modes of representation employed in relation to 
text-carrying documents within the library context:

METADATA – bibliographical, historical, contextual, structural, adminis-
trative, process technical information relating to individual documents or 
collections. 
IMAGE – visual representations of the texts as well as the binding and 
material structure of documents, either in their entirety or in detail. 
TRANSCRIPTION – the text rendered in transcribed format e.g. by OCR 
processing (in various levels of editing) or manually keyed.

Table 10. Modes of representation

Note that these modes should not be seen as three fixed formats but rather as en-
compassing a span of possible points of engagements with the source document, 
given the specific interests of the user. Digital technology enables a narrow or a 
broad focus on the source document. The digital resource can thus be reconfigured 
according to the boundaries it crosses i.e. represented as an image, a transcription 
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or a set of metadata, but also with regard to a range of features within each mode. 
The model developed in the previous section will here be used to demonstrate the 
capacity of the modes of representation. 

6.2.1. Form

The materiality of a document is arguably the dimension that is most obvious-
ly affected when the document is transferred to digital format. In figure 50 it is 
demonstrated how the capacity of the modes of representation differ with respect 
to representing material characteristics. The actual shape and structural compo-
sition of the source document, depending on the design of the process, might be 
rendered as an image. However, the material presence of the document, e.g. touch, 
smell, and weight, is not as readily conveyed. The physical features of the document 
are exchanged for the metal and plastics of the apparatus of access, the mode of 
interaction shifts from using the fingers to turn the pages to scrolling or clicking 
on a display. 

However, the digital presentation can also be used to emphasise aspects that are not 
as discernible when engaging with the “physical” document. Several respondents re-
ferred to the digital technology as enabling a close focus that can enhance material 
features not readily perceived during “ordinary” handling and interaction with the 
documents. The account of R8 regarding the discovery of a fingerprint on the page 
of a manuscript, presented as a close-up, provides such an example.428 

Digitisation processes designed with the “one size fits all” approach will always risk 
being considered insufficient and lacking significant aspects in the light of special-
ised interests. Several of the respondents in the study used Google Books for access-
ing references and text passages. R12 noted that: 

Google Books is the best thing that’s happened in the field of digitisation 
ever … because it’s fast … the quality is crappy but that doesn’t matter 
… the texts are there, that’s how we [researchers] want it 

Respondent 12.

428 See R8 in the interview study, p. 190.
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However, further on in the interview R12 added:

Let’s say I’m writing a monograph on a person where all the material … 
in manuscript format …actually is digitised … I would of course visit that 
library in order to touch it, smell it, see the originals […] there is an emo-
tional dimension in this … 

Respondent 12.

This type of aspect – the touch and smell – are referred to by several respondents as 
contributing to the informative capacity of the document. The “hands on” experi-
ence is difficult to pinpoint in terms of the exact implications of such characteristics 
on the design of the research process or the quality of its results.
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Figure 50. The dimension FORM as rendered in digital format, the potential capacity of the modes of 
representation is indicated

The material aspects of a document can also be conveyed as metadata. Apart from 
the metric information regarding the dimensions there is also specific terminology 
to consider, for example, terminology from the field of analytical bibliography, that 
is be used to describe the bibliographic format and the structural make-up of a doc-
ument in some detail.429 Similar terminologies exist within the disciplines of book 
history for describing bindings430, and within conservation for recording the condi-

429 F. Bowers, Principles of Bibliographical description
430 J. A. Szirmai, The archaeology of medieval bookbinding, Aldershot, Ashgate, 1999.
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tion and state of a document431. Markup formats such as TEI provide the option of 
linking the transcription with the document architecture. In this way, the spatial 
organisation of the inscriptions and even their relation to the structure of the docu-
ment can be integrated in the presentation of the text in transcribed format.

6.2.2. Sign 

As in the case of the material aspects, there are several options for conveying the 
text-based information content of a document (figure 51). 

The features of the inscriptions that make up the text might be captured and repre-
sented as a graph – as image – on a display. The visual representation’s efficiency in 
conveying text-based information is conditioned by how well the image renders the 
shapes of the inscriptions. Sometimes (especially in relation to handwriting), this 
also includes the capacity to represent the sequence of the strokes that have formed 
the letters and other features that are intrinsic to the manual writing process, e.g. 
the style and formation of letters and words, the spatial distribution of sentences, 
and even the physical indentation in the paper caused by the writing tool. These 
features might be crucial for the understanding of the text. R13 reflects:

It’s easier to read a printed book in digital format than a digital reproduc-
tion of a manuscript. In a manuscript you’re dependent on fine details like 
nuances in colour or the characteristics of the ink in order to be able to 
read difficult passages.

Respondent 13.

The text-based content of a document can also be represented as a transcription – ei-
ther by manual keying or by relying on automatised procedures.432  Whereas an im-
age makes it possible to retain in detail the characteristics of the text as instantiated 
on the page, the transcription will emphasise the text primarily as a sequence of 
signs.433 R7 refers to such aspects of possible significance for the meaning of a text: 

431  N. Ash et al., Descriptive terminology for works of art on paper: guidelines for the accurate and 
consistent description of the materials and techniques of drawings, prints, and collages, R. Wolcott 
(ed.), Philadelphia, PA, Philadelphia Museum of Art, 2014.
432 The basic principles of transmission are discussed in section 2.3, p. 63.
433 As argued earlier; procedures involving markup will make it possible to render the struc-
tural and spatial aspects of the text also when presented as a transcription. 
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If the text has been written in a hurry or if it’s hardly discernible, in such a 
case the visual representation of the text might give you a feeling … you 
might be able to follow the mood of the writer … the colour of the ink … 

Respondent 7.

But this potential increase in interpretative flexibility provided by the visual rep-
resentation comes at the expense of other aspects that are key features when the 
text is rendered in transcribed format, such as editability and the option of algo-
rithmic analysis.  

It can be argued that the manual writing process introduces so many variables that 
it is not comparable to products of print culture and, consequently, that the tran-
scription would provide a more transparent transmission when performed on print-
ed documents. However, even the products of printing processes, and particularly 
those from the pre-industrial period, display more or less significant individual var-
iation, thus requiring a more detailed attention to the characteristics of the individ-
ual copy. 

It can further be argued that the markup procedure, in itself, can be seen as a con-
version of the text into metadata. The resulting rendering depending on the soft-
ware used and the level of markup, can be designed to convey the text according 
to ideals concerning either the visual resemblance with the source document, e.g. 
by mimicking the spatial organisation of the text page, or by maintaining the doc-
ument architecture by marking up the text elements. Such a procedure will also 
enable a continuous rearrangement and editing of the text in ways not necessarily 
related to the appearance of the source document, such as data visualisation or re-
use for aesthetic purposes. 

The process of markup, regardless of type of source document, further introduces 
a cognitive variable into the transmission process. R4 reflected on the experiences 
of producing transcriptions from a collection of manuscripts in preparation for a 
scholarly edition:

We used to joke that we could recognise who in our team had done the 
encoding [in a specific text sequence], well, it’s not that subjective, of 
course, but there is a degree of interpretation involved, but that is also 
true when you read a printed book, there are layers of interpretation 
embedded in the typography as well.

Respondent 4.
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Algorithmically generated transcriptions – OCR – also represent an interpretative 
activity as the procedure is based on probabilistic components such as pattern rec-
ognition and sometimes also on linguistic matching through the use of thesauri 
based on decisions concerning the parameters of the software involved. 

Figure 51. The dimension SIGN as rendered in digital format, the potential capacity of the modes of rep-
resentations indicated
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6.2.3. Context

Figure 52 outlines the dimension CONTEXT as rendered in the modes of representa-
tion.

As demonstrated in the interview study, the identity (title page, imprint/colophon), 
provenance (annotations and signatures) and history (signs of wear and use) of the 
document can be conveyed in a visual representation. The image can therefore be 
seen as acting as a supplement to the information available in the associated cat-
alogue entry. Some of the aspects that relate to the context of the document are 
based on inscriptions (e.g. the basic bibliographical identification; title, author, date, 
and place) and can, consequently, also be represented as transcription. However, 
most of the aspects associated with this dimension can be provided as metadata. 
As an informative resource, it provides bibliographical, structural, administrative 
and technical information relating to the source document as well as to the digital 
representation. Depending on the schema adhered to, these sets of metadata can 
be used to define significant aspects and have the potential to cover almost all the 
informative dimensions of the document. It also is a means of identification and 
access to resources, e.g. via the search interface of the database. As metadata can 
cover almost every potentially informative aspect of the document and the digital 
resource it follows that all activities in the digitisation process have to be considered 
as potential providers of metadata.
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 Figure 52. The dimension CONTEXT as rendered in digital format, the potential capacity of the modes of 
representations indicated

6.2.4. Maintaining flexiblity

As we have seen, Tarte’s modified model can be used to demonstrate the lack of a 
causal relation between the modes of representation and the informative dimensions 
of the document. The modes in which the document is presented can converge a 
wide range of aspects within each of the informational dimensions as well as nar-
rowing down on isolated features. 
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Figure 53 demonstrates such a range of options in relation to the 1761 edition of 
Linné’s Fauna Svecica.434 

Figure 53. Various ways of presenting Linné (1761) (from left to right): cellulose fibres, close up of printed 
letter, page view, transcription, and MARC record.

However, there are aspects of the document that either cannot be covered at all or 
that require a complex interrelation between the modes in order to be engaged with 
by the users. The material aspects of the source document, the dimension FORM, 
are obvious examples of the effects of such loss in transmission. The text-based 
content, SIGN, can, to a certain extent, be encoded and reproduced without having 
to consider the material restraints imposed by the paper and the ink (provided that 
aspects of paper and ink are not significant for understanding the text). The docu-
ment’s contextual status, CONTEXT, might also be affected when rendered in digital 
format. It can be represented “as is” – with no supplementary information – or it 
can be contextualised by establishing a robust link to the source document, e.g. 
by enclosing relevant metadata such as information regarding identity, provenance 
and bibliographic status. The digital transmission will thus influence the contextual 
setting of the source document by incorporating it into a digital network; a setting 
that differs considerably from the library as a physical place. 

434 The Fauna Svecica was explored in the introduction of the concept of modes of representa-
tion in section 3.7. (p. 92). 
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6.3. Negotiating boundaries
In the previous section, it was demonstrated that the modes of representation are 
not unambiguous but encompass a range of potentially informative features. We 
find that the displacement between the informative dimensions and the modes of 
representation, as discussed earlier in this chapter, can be perceived as restricting 
the capacity of the resource. However, this displacement can also be seen as creating 
an “overlap” that might be explored in order to compensate for features that are 
missing (given the specifics of the user’s interest in the digital representation). 

6.3.1. Displacements and overlaps

Lee argues that boundary object theory presupposes the existence of a standardised 
procedure for the creation of a boundary object.435 Simply the fact that an enti-
ty moves between different interest groups does not automatically turn it into a 
boundary object. In situations characterised by a lower degree of standardisation, 
the boundary object can thus be regarded not as crossing but rather as creating or 
even dislocating boundaries. The digitisation process, as examined in this thesis, 
can indeed be characterised as highly regulated on a binary level e.g. via standard-
isations and recommendations regarding capture, processing, and representation. 
This was demonstrated in the description of the core stages of the digitisation pro-
cess and discussed in relation to the study of digitisation processes in chapter 4. At 
the same time, this process also relies on activities on a conceptual level that are 
much less standardised, e.g. assumptions regarding the informative capacity of the 
source document, the degree of copy specificity in bibliographical metadata, and 
procedures during capture. These factors all affect the informative capacity of the 
digital resource and were discussed in relation to the interview study in chapter 
5. The boundary object, in this way, can be described as subjected to negotiations 
based on the way it is represented. If we see the digital resource as a boundary object 
we have to pay attention not only to the apparent flexibility of the document when 

435 Lee, ‘Boundary Negotiating Artifacts’.
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transferred to digital format but also to its capacity to reposition the boundaries it 
crosses. 

Section 2.7 argued that the concept of modes of representation can be considered as 
framing the digital resource as it is engaged with by a user. These modes correspond 
with established, “traditional” ways of interacting with documents; i.e. we read 
texts, examine the material features of documents, consult catalogue entries online 
as well as hands on. The interests might be the same in the digital domain as in the 
library reading room, but the practise of engagement differ. One such fundamental 
difference, when comparing web-based access with engaging with the “physical” 
document, is the capacity of the digital technology to focus on specific aspects of 
the source document. The digitisation process does not produce clones but rather 
digital representations according to predefined ideals and interests.

The process of digitisation might, therefore, interfere with certain aspects of the 
source document, thus affecting the capacity intended by the producers of the dig-
ital resource. 

Respondent R4 in the interview study describes being confronted with such a sit-
uation during the preparatory work on a personal archive that was to be digitised 
as part of a critical digital publication. A series of letters, written in response to a 
question of a delicate political nature, were selected for digitisation.

The author of these letters apparently felt highly ambivalent regarding the most 
appropriate way to respond. This hesitance resulted in twenty draft replies being 
written, each with slightly different wording in relation to the sensitive topic. Only 
one of these was finally sent while the remaining letters were kept in the author’s 
personal files. As long as this collection is handled as a group of physical documents, 
the authors’ uncertainty can be perceived simply by opening the actual folder and 
placing the letters side by side on the reading desk, thereby following the anxiety 
of the writer. But the digital format, once the documents are captured, imposes an 
additional layer of interpretation, enforcing a specific sequential and spatial order 
according to which the collection has to be approached, thereby potentially restrict-
ing interpretative flexibility.436 The actual conversion of these letters to digital for-

436 This is, of course, also the case in relation to any institutionalised praxis. That very same 
collection of letters would be subjected to different arrangements depending on whether it 
was systematised according to the knowledge organisational principles of an archive, a library 
or a museum. However, the additional structure imposed by the actual act of digitisation 
might not be as noticeable.
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mat is not the critical issue in question here, but rather their presentation and the 
options available for conveying the condition under which they were written, i.e. 
their contextual interrelation. The authors’ anxiety, rather than the specific textual 
variations, is a significant aspect of their informative capacity. R4 reflected:

… In such an instance, the main thing is not to decide on a final version 
… interest doesn’t lie there but rather on the agony revealed in the trou-
ble he took to produce a response … he sat there and wrote and wrote 
and wrote before he could send a letter … 

Respondent 4.

The individual letters could be reproduced in extremely high detail with the help 
of digital technology but in this case their contextual interrelation proved so much 
more difficult to convey.

The order imposed by the conversion to digital format can here be seen as having 
an effect on the collection level as well as on the individual items in the collection. 
In this example, the information provided by manually sifting through these letters 
in their folder contributed to their capacity to provide information. The transfer to 
digital format affected this interpretative openness. 

The interview study also provided examples of how the transfer to digital format 
enabled strategies for maintaining the interpretative flexibility. One such case is 
respondent R9 who, in reference to the detailed TEI-coding protocols, argued that 
there is a break-even point where it is no longer meaningful to try to convey de-
tailed characteristics of the document in code and where an image simply would 
prove more efficient437 (jokingly referring to the option of encoding coffee stains in 
authors’ manuscripts): “... am I encoding the text or the document?”

Another such instance is recounted by R6 who uses images (visual representation 
of the source document) in order to establish the editorial origin of texts that are 
acquired from full text databases where the actual “genre” of the text sequence can-
not be discerned from the transcription.438 The provision of a visual representation 
offered an efficient way of contextualising the article, and establishing its origin in 
relation to the remaining content of the journal. This strategy could be described as 

437 The guidelines by the Text Encoding Initiative (TEI) offer a high degree of detail with 
regards to the particularities of the document subjected to markup. See <http://www.tei-c.
org/Guidelines/P5/index.xml>
438 See R6 in the interview study, p. 186.
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a renegotiation of the boundaries in order to increase the information redundancy 
of the resource by using visual representation to compensate for a lack of relevant 
metadata.

Such strategies can also include the use of visual characteristics in combination 
with metadata, e.g. browsing images of title pages in order to match decorative ele-
ments or variants in spelling as a method of establishing the identity of an unknown 
document. R14 frequently used visual comparison as a means of identification and 
argued that:

It’s a much faster method … because you can see variations that are not 
text variations but alterations in decorative elements … the image regis-
ters the difference between “this little curve” [points in one direction] 
as opposed to “that type of curve” [points in the opposite direction]

Respondent 14.

To describe such variations in a metadata format is, of course, likely to be a far more 
resource demanding approach and will, in many cases, prove less precise.

Examples were also given of procedures that enhance the trustworthiness of the 
representation by maintaining a degree of information redundancy, for instance 
by striving to capture the documents as completely as possible. One such measure 
is the inclusion of both sides when capturing single sheet source documents, e.g. 
maps and photographs, despite the fact that the focus frequently is only on the 
image-based information content.439 Capturing a bound document by double page 
openings rather than single page views is another approach that makes it possible to 
visually ensure that the sequence of digital images is consistent with the document 
structure. If the interface does not permit the display of openings, the inclusion of 
the gutter of the binding establishes a similar trustworthiness regarding the com-
pleteness of the representation.440 

439 One respondent observed that this practice facilitated the identification of illustrations 
and maps that had been cut out of bindings as it enabled the matching of text sequences on 
the recto of the map with uncut copies of the binding.
440 These observations are related to a research interest primary focussing on the textual or 
pictorial content of the document. A book historian might consequently emphasise other 
aspects of the document, e.g. sewing structure, collation or elements related to the binding.
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6.3.2. Tracing the roots

The wider the range of potentially informative aspects of the source document, giv-
en the interest of its users, the higher the demands on the design and performance 
of the digitisation process. It was argued in the discussion on document and infor-
mation theory that the variety in information that might be gained from a docu-
ment is, at least in theory, limitless.441 It is, for practical purposes neither realistic nor 
feasible to design processes with the aim of meeting such a goal. However, as digi-
tisation processes are planned and performed according to specific ideals and inter-
ests, it is of concern that these intentions are made explicit to enable the informed 
use of the digital resource. The documentation and declaration of the parameters 
and regulations according to which the transmission is performed is a quality indi-
cator in relation to digitisation projects, in general, and to scholarly editing projects, 
in particular.442 

There are several technical standards covering the technical aspects of the capture 
and processing of image-based information but few publications that relate to criti-
cal aspects such as lighting procedures, the handling and positioning of documents, 
the completeness of capture etc. It can be observed that the procedures regarding 
text transcription and markup in critical projects such as the Deutches Textarchive 
(see section 1.1.3, p. 16) are standardised and documented in considerably more 
detail than procedures during capture and representation in image-based formats.

The relation between the information potential and the digital reproduction is ad-
dressed by Audenaert and Furuta who use the notion of “visual complexity” to de-
scribe the interplay between the level of standardisation, e.g. the degree to which 
the layout of a document can be predicted, and the significance of the individual 
inscriptions as providers of meaning.443 They demonstrate how visual complexity is 
reduced with rising levels of standardisation on a document level (e.g. less variation 

441 See section 2.1., p. 52.
442 Such aspects are discussed in the report from the LAIRAH project, see C. Warwick et al., 
The LAIRAH Project.
443 N. Audenaert & R. Furuta, ‘Annotated Facsimile Editions: Defining macro-level structure 
for image-based electronic editions’, Literary and Linguistic Computing, vol. 24, no. 2, 2009, p. 
150.
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in document architecture) as well as in relation to the inscriptions (e.g. uniform-
ity of type faces). The reflections of R9, regarding the acceptance of missing edges 
in the reproduction of printed documents but not in the reproduction of manu-
scripts444, is in line with the observations of Audenaert & Furuta.445 The printed 
codex represents a standardised format to a much higher degree than the manually 
written manuscript. It follows that the reproduction of the manuscript, in order 
to maintain a degree of interpretative flexibility, will have to enable a higher level 
of information redundancy as the layout and graphical characteristics are less pre-
dictable than is the case in relation to printed books. It might be argued that the 
lower the standardisation of the document, the higher the demands on information 
redundancy in the process. This assumption is in line with the arguments formulat-
ed by Terras and Tarte who in various ways explore the possibility of maintaining 
in the digital format the degree of uncertainty that is a central characteristics in 
the process of decoding ancient text fragments.446 Such an approach can obviously 
be extended to include also the material features and the contextual setting of the 
document in question, thereby allowing for a more unforeseeable engagement with 
the document.

Although visual resemblance in many instances is a relevant criterion in its own 
right, it is only one of several possible parameters that can be used to describe the 
degree of correspondence between a digital reproduction and its source document. 
The question “how reproductive is a reproduction?” consequently has to be supple-
mented by another inquiry: “which aspects of the source document are assumed to 
be informative given intended use?” Puglia and Rhodes point at the risks of basing 
our understanding of the capacity of the reproduction solely on the features used for 
interaction with documents in the analogue domain as the technological develop-
ments will open new ways of engaging with the digital resources: “These reproduc-
tions [good data sets] may not look like the originals we are copying, but can serve as 
of yet unknown needs, such as scientific analysis and research”.447 Despite the var-
ying capacities of the modes of representation, the findings in the interview study 

444 See R9 in the interview study, p. 184.
445 Audenaert & Furuta, ‘Annotated Facsimile Editions’.
446 See e.g. Terras, Image to Interpretation and Tarte, ’Digitizing the act of papyrological’ inter-
pretation.
447 S. Puglia & E. Rhodes, ‘Digital Imaging – How Far Have We Come and What Still Needs to 
be Done?’, RLG DigiNews, vol. 11, no. 1, 2007, n. pag. 
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demonstrate that a factor of crucial importance for the representations’ capacity is 
the linking between the surrogate and the source document. 

Such a proposal, that the informative potential of a digital reproduction resides in 
its capacity to establish links with the source document, might seem to have alarm-
ingly tautological connotations, as if based on a simplified notion of similarity. But 
linking with the source document can also be understood as striving towards re-es-
tablishing the informative dimensions that are not directly accessible via the digital 
representation. 

The capacity of the image to establish the relation with the source document is 
exposed to possible disruptions due to the characteristics of the digitisation process. 
Copy specificity is one such factor that is subjected to the robustness of the rela-
tion between image, bibliographic and provenancial metadata. The completeness 
and extent of the reproduction is another influencing factor. If the focus of trans-
mission is placed on text-based information content, this also entails distinguishing 
between textual matter and the possible interference caused by distortions in the 
transmission or discolourations, damages and similar aspects relating to the source 
document. The capacity to render details is also a significant factor in research that 
focusses on annotations, markings and signs of wear and degradation that have been 
added or happened to the document during its course of use.448

Similarly, the transcription is intrinsically linked to the materiality of the document 
– the physical inscriptions. The quality of the result of the OCR processing is, in 
turn, related to the characteristics of the image file that is converted, with regard to 
technical aspects such as resolution and colour management, and also to the features 
of the document (e.g. the physical structure, extent of discolourations and damages, 
the layout of the document and the typefaces used in its production) and the way in 
which the documents are handled during capture, e.g. the alignment of text lines. 

The process of segmentation establishes yet another structural link between the 
document and reproduction as it reconstructs the organisation of textual inscrip-
tions in digital format. TEI-encoding can be used to further emphasise structural 
relation with the document. This mode of representation is also exposed to varia-
bles in the transmission process that affect the OCR conversion, e.g. the feasibility 
of using of thesauri to support the conversion (depending on the type of inquiry). 

448 This approach resembles research strategies found in the study of material artefacts, e.g. 
archaeology or conservation in relation to the analysis of surface erosion or accretions.
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The metadata also represents the source document by providing bibliographical de-
tails, provenance and information regarding physical features (depending on schema 
adhered to). If this information, such as title, author, printers and place of printing, 
is provided in original form (with respect to spelling convention and name format) 
as opposed to normalised form (e.g. relying on authorised name forms) we touch 
upon the distinction between metadata and transcription. The metadata thus clear-
ly displays features as a surrogate, a supplement and a pointer. It also acts as a link 
between the representation and the source document e.g. by establishing the inte-
gral relation within a sequence of image files such as the individual pages of a book. 

6.4. Summary
The discussion of the findings of the two empirical studies, together with the ap-
plication of the concepts developed in the critical examination of document and 
information theory, has demonstrated that the digital representation challenges, in 
different ways, the contextual integrity of the document. Methods used for repro-
duction such as microfilm and photocopying result in products that due to modes of 
interaction (e.g. browsing on a microfilm reader) or appearance (e.g. the black/white 
photocopy) do not leave the user in doubt as to whether she is accessing a surrogate 
or not. With digital technology, this distinction is easily transcended.449 

The impact of the digital image is such that the visual representation of a document 
is often accepted on a face value basis – its apparent similarity. To uncritically ad-
here to assumptions based on “what-you-see-is-what-you-get” might lead to misun-
derstandings regarding the informative capacity of the digital resource. It has also 
been demonstrated that the re-contextualisation of the document – the negotiation 
of the borders of the boundary object – can be used as a strategy to compensate for 
the digital displacement. Depending on the interest of the user and the characteris-
tics of the digital transmission, the measures taken in such a strategy might involve 
different aspects of one and the same mode of representation.

The notion of informative configuration is related to the constituent dimensions of 
the source document and can be used to describe the assumptions guiding the user’s 

449 It can of course be argued that manual transmission also represents such an illusion of 
originality considering that even the medieval manuscript is the product of a reproduction 
process, although as an object of ancient history conferred a status of original.
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engagement, i.e. whether focus is primary on material features – FORM, text-based 
content – SIGN, or on contextual identity and function – CONTEXT (bearing in mind 
that these are not mutually exclusive aspects). Similarly, the concept can be used in 
relation to the focus of the digitisation process and the intended characteristics of 
its products. 

The interview study demonstrated that there is no causal relation between these 
dimensions and the modes of representation. The informative configuration, regarded 
as a strategy, can thus be seen as indicating the negotiation of boundaries that take 
place as users engage in digital resources. 

The concepts of informative configuration and modes of representation guided by the 
framework established by BOT provides useful tools in the analysis of the digitisa-
tion process and the documents involved. These concepts will be reusable for further 
research into the theoretical aspects of digital transmission. They will also support 
the design and management of such processes by enabling a method to structure 
(and communicate) the intended capacity of the digital products.
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7. CONCLUSIONS

If the editor does his duty by stating exactly what changes he has 
made, and if the purchaser does his duty by reading carefully, and 
remembering, the editor’s explanations, all will be well. A solid advan-
tage will have been gained, and no harm done.450 

This remark, made by Alfred W. Pollard who was one of the early pioneers of bib-
liography, points at the dilemma that lies at heart of this thesis; the transmission 
of text-based documents and the consequences this might have for the use of the 
resulting products. The survival of texts relies to a large extent on their capacity 
to be transmitted.451 Although the methods that were available at the time of Pol-
lard might be conceived of as having less drastic consequences than today’s digital 
technology, the quote bears witness to the negotiated relation between the source 
document and its representation.452 More importantly the remark underlines a main 
topic of this thesis; the options of structuring this relation in a way that makes it 
manageable. 

Transmission is inherent to the management of text-carrying documents. In the 
“document environment” production and reproduction are important parts of the 
life cycle although the technology used has changed throughout history. The appli-
cation of digital technology is, in this perspective, merely the most recent in a series 
of more or less paradigmatic shifts in media technology. Still it would be misleading 

450 A. W. Pollard, ‘“Facsimile” reprints of old books. 1. Preliminary survey’, in The Library, vol. 
6, no. 4, 1926, p. 306.
451 Differences in the ”refresh rate” (see the discussion on fixity and flexibility, p. 78) will of 
course be of consequence here. A text to be read on the display of a digital device will present 
alternative strategic choices for transmission in comparison to a text chiselled in stone. 
452 This relation was, needless to say, subjected to considerations long before the 1920’s. Brown 
observes: “in manuscript culture, of course, there is no access to auctor except through the 
scribe.” C. Brown, ‘Remember the Hand: Bodies and Bookmaking in Early Medieval Spain’, in 
Word & Image, vol. 27, 2011, p. 263, italics in original.
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to consider the effects of digitisation solely as a matter of degree rather than as a 
matter of type. 

Part of the apparent readiness to accept digital surrogates within the library sector 
can presumably be explained by the fact that textual inscriptions, which in most 
instances represent the primary focus of the transmission, are regarded as stable 
and fixated phenomena and thereby possible to capture and move to alternative 
carriers and modes of representation without affecting their informative capacity. 
Textual signs are seen as establishing a link between the source document and the 
reproduction, thereby seemingly confirming the existence of the source document. 
As emerged in the analysis of the guidelines in chapter 4, the general rhetoric re-
garding digitisation in the library sector often adopts such a viewpoint. This ap-
proach is understandable in the light of the principles of knowledge organisation in 
the library sector, i.e. where documents generally are described on a manifestation 
level rather than as individual items. This practice will, if uncritically applied to the 
digital transmission, potentially introduce some ambiguity as the visual representa-
tion – the text represented as image – tends to relate to an individual item, whereas 
the transcription and the metadata can be based on different types of representa-
tional strategies, in most cases at a higher bibliographical level.453 This is an aspect 
that distinguishes the digitisation of text-carrying documents from other types of 
collections in heritage institutions. 

Digitisation thus adds an extra dimension to the question: ”If Mona Lisa is in the 
Louvre, where are Hamlet and Lycidas?”.454 Depending on the reason for engaging 
with a digital resource such an uncertainty might be of greater or smaller conse-
quence. However, the question remains; what is the relation between the digital 
representation and the document it is said to represent, refer to, enrich or even 
replace? We can confirm the presence of La Joconde via the Louvre’s website but 
what conclusions can be drawn by the hundreds of representations of the works of 
Shakespeare and Milton that can be found on the web? Are Hamlet and Lycidas still 
around?

453 There are examples where digital technology is used to enable visual comparisons between, 
for example, different editorial decisions on transcription by rearranging the inscriptions of 
a manuscript. The Electronic Beowulf enables such an approach. See < http://ebeowulf.uky.
edu/>
454 D. C. Greetham, Theories of the text, Oxford, Oxford Univ. Press, 1999, p. 37, italics in orig-
inal. Greetham is here rephrasing a formulation in F. W. Bateson, Essays in critical dissent, 
London, 1972.
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I have in this thesis set out to explore possible ways of framing and structuring this 
relation, in order to enhance the understanding of the digital transmission and the 
characteristics of its products. 

During the course of writing my approach to this topic changed, from a focus on 
outlining significant characteristics of different types of documents, and the pros-
pect of rendering them in digital format, towards addressing the actual conversion 
back and forth between analogue and digital format. My assumption is that an 
enhanced understanding of how these changes influence the document, as a con-
ceptual as well as a binary formation, will provide a more fruitful approach to the 
question of the relation between source document and reproduction. 

7.1. The research questions
As stated in the outline of the problem area in section 1.1, the digitisation process is 
conditioned by: 

• assumptions regarding the informative capacity of documents and their rep- 
 resentations (the analysis of document and information theory), 

• the technology used for its production (the topic of the first empirical study  
 covering guidelines), and

• the interests of the users engaging with it (the topic of the second empirical  
 study, based on interviewing users). 

The scope of the thesis is far-reaching and three research questions were thus for-
mulated to cover a wide area of theory and practice. The thesis is based on two em-
pirical studies supported by a critical analysis of document and information theory. 
The considerations in this section follow the order in which these questions were 
originally introduced but there will be overlaps and interconnections.

7.1.1. Theoretical framework

The first of the research questions concerned a theoretical framework for analysing 
the digitisation process and the documents involved. The analysis of document and 
information theory resulted in the formulation of two basic premises: 

• The capacity of the document as a provider of information is situationally con- 
 ditioned, as opposed to residing in fixed and intrinsic features. 
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• The digital transmission affects the document as a conceptual as well as a bina- 
 ry formation.

Boundary object theory was utilised as a framework for the thesis in order to follow 
the document through the process of digitisation. At first glance, the application of 
boundary object theory seemed rather straightforward but it turned out that the 
double processes of conversion (from analogue to digital and back to analogue) to-
gether with the effects on the binary as well as on the conceptual level, complicated 
the analysis. The notion of boundary object was therefore supplemented with two 
concepts developed in the analysis of document and information theory: Modes of 
representation, referring to the ways in which the document is represented in digital 
format, and Informative configuration which describes the engagement of a user with 
the digital representation). 

The analysis of the process of transmission and the documents involved could, 
consequently, be designed in such a way that it was possible to keep focus on the 
document while maintaining the fuzziness of its boundaries as it moves between 
analogue and digital format.

This modelling also demonstrated the digital resource as an entity that gains its 
relevance not merely by crossing boundaries but also by re-positioning these borders 
when engaged with by a user. 

7.1.2. The digitisation process 

The second research question referred to the process of digitisation. The analysis of 
digitisation guidelines in chapter 4 revealed that the core stages in the digitisation 
process were consistent despite variations in the types of product and differences in 
contexts. What affects the characteristics of the reproductions are the variations of 
the parameters in the activities that take place at each of these stages.

During the digitisation process certain aspects of the source document are captured. 
The representation of this captured information, together with possible additional 
enrichment such as OCR processing, markup, and image enhancement, equals the 
information that will serve as a surrogate, a complement, or a reference to the source 
document (depending on its use). In this way, the digitisation process results in a 
new document with an informative capacity that more or less resembles the source 
document. However, the process always initiates change and alterations that might 
be perceived as gains as well as losses (or of no importance at all). The reproduction 
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– the re-presentation in digital format – is thus conditioned by the characteristics of 
the source document, the particulars of the process, and the nature of the presenta-
tion format. Interaction between these factors is complex. 

The consequences of these alterations are related to the interest of the user. Al-
though this observation can be seen as contradictory, referring at the same time to 
loss and gain of informative capacity, it actually describes a central phenomenon; 
the relation between the source document and the reproduction is never a 1:1 af-
fair.455

Boundary object theory provided a foundation for this modelling of the process. It 
further contributed to the understanding that the digital document, rather than 
being a well-defined and distinct entity, more rightly should be regarded as a system 
whose boundaries are reconfigured according to the modes of representation enabled 
in the process of transmission. Based on this modelling the characteristics of the 
resulting product, the digital resource, can be seen as mirroring the process of its 
production. The information exchange and transfer that takes place at each stage 
of the process represents potential points of engagement with the digital resource. 

7.1.3. The capacity of documents in digital format

The third research question addressed the capacity of the digital reproduction to 
be informative, its informative capacity, given the specific interests of a user. The 
interview study demonstrated how the use of digital technology, as a method of 
reproduction, repositions the conceptual boundaries of the document in a way that 
has no equivalent in other non-digital methods of reproduction. 

As long as the document is managed within a digital infrastructure, it remains open 
to reconfiguration, i.e. the actual mode of representation does not have to be defined 
until the moment of retrieval and access. The digital resource, in terms of binary 
code, can thus be described as “unstabilised”. Returning to the notion of boundary 
negotiations, this state of instability can be described as enabling multiple sets of 
boundaries by combining different modes of representation.

455 Hayles claims, on a similar note, that there is no proportional relation between binary code 
and the manifestation of alphanumerical text on a display. The relation between these two 
instances is more complex than simply being a matter of encryption. See Hayles, ‘Translating 
media’.
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The interview study demonstrated that the ways in which the digital document can 
be accessed, that is, the ways in which a specific informative configuration is estab-
lished according to the given interests of a user vary considerably. The approaches 
observed included queries based on different types of bibliographical information, 
on visual comparison and the browsing of images, on using transcriptions for free 
text searches, semantic analysis or utilising specific metadata protocols. 

The standardisation of the digitisation process, for example, regulations for the cap-
ture, processing, and presentation, frames the options of interpretation. This fram-
ing is already in effect when the user engages with the digital resource; the source 
document is beyond reach and the user is faced with its representation. However, as 
indicated in the interview study, the informative capacity of the digital representa-
tion might be based on the user accessing or combining factors in the digital re-
source that do not represent the primary intention of the producer. 

There is no causal relation between the modes of representation and the inform-
ative capacity of the source document, there are displacements and overlaps. The 
interview study reveals that if the process has maintained a sufficient degree of 
information redundancy, the required informative configuration can be based on 
strategies that compensate for the alterations caused by the digital transmission.

�

We have observed that digital technology destabilises the document by challeng-
ing the consistency that is taken for granted when engaged with in the analogue 
domain. It has also been argued that this destabilisation is characterised by two 
propensities with potentially conflicting effects on the conceptual level. There is 
the tendency towards deconstruction implied in the consequences of the binary 
encoding. This tendency is further emphasised by the application of filters, layers, 
scripts, style sheets, and the distributed states of storage and display whereby par-
ticular features of the document (e.g. text-based content) can be emphasised at the 
cost of other aspects such as the consistency of the document as a material unit.456 

456 This modularity (as one of the significant characteristics of “new media” (Manovich, 2001) 
will have different consequences depending on whether the digital resource is “born digital” 
or is a representation of a “physical” source document. The framework of “new media” should 
consequently not be applied on a digital manifestation without considering its circumstances.
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However, the digital transmission can also be seen as inflicting a degree of homog-
enisation, i.e. the effect of the analogue realm being transferred to digital format. 
The “binary grid” created through the digital transfer, imposes a structure that 
might (or might not) interfere with the interests of the user. The document when 
transferred into code-state, to 1’s an 0’s, undergoes a process of normalisation. 

The digitisation process will assign a degree of predictability to the digital reproduc-
tion both during the binary formatting as well as the reformatting back to analogue, 
thereby risking a reduction of the information redundancy that is a central feature 
of any consultation of primary sources in analogue format. 

The question of granularity – the conceptual level at which the engagement with 
the represented document takes place – will thus have to be addressed in order to 
define the ramifications of its informative capacity. In this respect, the adaptation 
of Tarte’s model in section 6.2, to relate the modes of representation to the inform-
ative dimensions of the source document, provides a useful conceptualisation of the 
relation between the process and the capacity of its products. It demonstrates the 
dual tendency of homogenisation (as imposed by the modes of representation) and 
deconstruction (caused by the capacity of digital technology to focus on specific 
aspects of the source document in isolation).

It is evident from the findings of the interview study that the capacity of the digital 
representation is influenced by factors such as the extent of information capture 
and, in relation to image-based methods of representation, the redundancy of cap-
ture, i.e. the visual “cues” in the images, for example, the inclusion of the colophon, 
paratexts, or details of gutter, visible edges of pages, as well as measures to ensure 
the dimensional stability of the images and the management of image quality. Sim-
ilarly, the reliability of the OCR process and the transparency of encoding are also 
factors that can be regarded as conditioning the relation between the reproduction 
and the document represented. The efficiency of the digital resource as a provider 
of information can thus be seen as conditioned by the balance between, on the one 
hand, its capacity to convey specific features of the source document and, on the 
other hand, the maintenance of a degree of information redundancy thereby ensur-
ing an adequate level of interpretative flexibility. 

The tension between hypermediacy and immediacy, as outlined in Bolter’s and 
Grusin’s notion of remediation, can be observed here in the relation between the 
bibliographical description and the digital reproduction. In practice, the representa-
tion as image always depicts a unique copy (the item) whereas the transcription 
might either refer to a specific item or to an ideal version thereof. The associated 
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bibliographical metadata can relate to item specific aspects or refer to a more ab-
stract level – e.g. the manifestation. As a consequence, the measures required to 
re-establish the integrity of the source document will have to increase in complexity 
according to the particularity of focus.

7.2. Reflections on the study
Two areas of empirical inquiry were outlined in the initial problem description; the 
digitisation process and the capacity of the digital resource. In addition, these stud-
ies were complemented by an examination of document and information theory.

The analysis of the digitisation process was based on published sources of informa-
tion, consisting of normative and prescriptive guidelines. The advantage of relying 
on such empirical material, as opposed to reports and documentation from actual 
projects, is that it enables the focus of the analysis to be placed on the ideals that 
underpin the design of digitisation processes. As argued in the reflections on the 
methodology in section 3.1.2, project reports were deemed to be unreliable sources 
of information in this thesis as they fill managerial and administrative purposes. 
The particulars of the actual processes of digitisation are rarely in focus. 

However, the use of normative and prescriptive guidelines also creates a potential 
problem as it introduces a “gap” between the analysis of the process, as based on the 
“idealistic” guidelines, and the interview study with the users of the resources where 
the respondents refer to the “de facto” results of the process. In order to narrow this 
gap, the interview study also covered the respondents’ general experiences of work-
ing with different digital resources as well as their use of documents and collections 
“hands on”. 

Relying on the users’ own accounts of their engagement with digital resources, as 
opposed to observing their actual behaviour while using these resources, introduces 
another such gap. The loosely structured interview protocol allowed for questions to 
be rephrased and topics to be returned to for clarification. Based on the respondents’ 
descriptions of their use of digital resources, and my own experience from the field, 
the interview material can still be seen as providing a reliable sample. 

An alternative setting for the study could have included users interacting with 
pre-defined or even tailor-made digital resources in order to establish a more con-
trolled experimental set-up. This would also have permitted a wider perspective 
than the primary focus on text-based sources used in the present study. A study 



229︱Conclusions

could theoretically have taken a naturalistic approach, for example, by observing 
scholars in their engagement with digital resources. Such a method would, however, 
have proved highly ineffective as the consultation of bibliographical databases tends 
to be carried out in a task-oriented fashion, not as a regular activity according to a 
fixed schedule. 

It has to be noted that the sample of guidelines in the study of the process (chapter 
4) and the number of informants in the study of the capacity of the digital resourc-
es (chapter 5) is too restricted to allow for any broad generalisations. It also has to 
be observed that the interests of the respondents were primarily in documents as 
text-carriers and historical artefacts. The inclusion of applications based on data 
mining or technology for linguistic analysis would have broadened the relevance 
of the findings. A larger and more varied group of informants would have further 
enhanced the usability of the studies’ results. 

The conceptualisation of the digital resource as a boundary object made it possible 
to follow the document in the process of transmission without having to resort to 
static definitions of its ramifications. Boundary object theory thus offers a fruitful 
approach to comprehending the document in digital format. However, the concept 
has an intuitive allure and the risk of uncritically applying it has been voiced.457 Its 
application in the present study required several reconsiderations, and the develop-
ment of two supporting concepts – modes of representation and informative configu-
rations. With a different scope, boundary object theory could have been applied to 
address a wider take on the phenomenon of documents and digital transmission 
technology. Such a widened approach could potentially also have included my own 
double roles – as researcher and practitioner – thereby addressing the concerns for-
mulated in section 1.5. regarding the consequences of my professional background. 

The focus on the relation between source document and reproduction narrowed 
the perspective on the digitisation process to mainly involve the conceptual and 
the binary levels. The thesis could have benefited from a more inclusive approach, 
which would have involved an institutional, and perhaps even a societal dimension, 
addressing the effects of digital technology on the circulation of documents. The 
application of boundary object theory holds promise here. A similar concern can be 
formulated regarding the binary level where a distance has been maintained to the 
strictly technical aspects of transmission and digital format, thereby occasionally 

457 See section 2.8.1, p. 101.
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neglecting the depths of code and software. This thesis can thus be criticised for 
applying a restricted view on both these aspects of the digitisation process – the 
social and the technical. The resulting “middle ground” approach was adopted in 
order to focus on the central problem, which was to establish a firm base for explo-
rations into the transmission between analogue and digital format. Consequently, 
there is room for supplementary studies and further research, as will be discussed 
in section 7.4.

7.3. Contributions
This thesis has demonstrated that the information potential of the source document 
when transferred to digital format remains in a state of flexibility and can be man-
ifested in several forms until stabilised, in accordance with the function intended 
by the producer. The digitisation process itself inflicts a degree of ambiguity as the 
digital format “dissolves” the document and exposes it to processing, restructuring 
and finally a procedure of stabilisation. This stabilisation results in a new document 
in digital format, based on the parameters of the digitisation process, a document 
that subsequently is exposed to new sets of interpretation either through direct use 
or via further remediation processes. The possibility, enabled by digital technology, 
to apply a wide or narrow perspective on specific aspects has thus the potential both 
to enhance and to obscure the informative capacity of the source document, given 
a specific interest. The transmission regardless of perspective, will always interfere 
with the ontological consistency of the source document. Such alterations can be 
explored in order to develop methods of dissemination, interaction and research. 

The thesis thus contributes to the understanding of the document within the field 
of LIS. It also indicates some of the possibilities and limitations of boundary object 
theory as applied to the study of documents in digitisation processes. The concepts 
of modes of representation and informative configurations establish an understanding 
of the digital resource as a boundary object in which the different ways of presenta-
tion do not merely reside in differences in perspective but rather is the result of the 
profound restructuring enabled by the digital format. The users’ engagement with 
the digital resource is thus characterised by boundaries being repositioned as well 
as crossed.  

Digital technology tends to emphasise information as a phenomenon that can be 
managed independently of a document. This understanding of information in rela-
tion to digital technology is also evident in the field of LIS. However, the process of 
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digitisation as defined in this thesis inevitably involves the assumptions regarding 
the document that is digitised as well as the digital representation thereof, thereby 
advocating a more nuanced understanding of the informative capacity of the digital 
resource. It has further been demonstrated that the digitisation process can actu-
ally be described as two procedures of conversion; that of digitisation (during the 
information capture) and that of analogisation (as the document in digital format is 
rendered e.g. on a screen or printed on paper). The modelling of the process of trans-
mission and the conceptualisations developed in this thesis thus contribute to the 
development of theory within LIS in those areas that relates to digital transmission 
and management of documents in digital infrastructures. 

The thesis also illustrated that it is hardly possible, and presumably not even mean-
ingful, to try to maintain a rigid border between the actual information resource 
in digital format and the technology used for its identification and retrieval. In the 
analogue domain these functions can be defined as two separate entities (as in the 
relation between the card file catalogue and the book to be retrieved). In the digital 
domain, they are intrinsically linked, resulting in the bi-directionality of the digital 
resource. Features that can be used for identification of a document, such as a text 
sequence in a full text search, might also represent the actual informative capacity 
of that document, for instance, the text-based information content (given the in-
terest of the user).

It was further argued that the digitisation process is characterised by a tension be-
tween, on the one hand, the wish to establish specific modes of representation and, 
on the other hand, the management of alterations that unavoidably ensue from the 
transmission. The concept of informative configuration can in this respect be seen as 
a strategy employed by the user as she engages with the digital resource.

The modelling developed in the thesis will contribute to further research into the 
specifics of the relation between process, source documents, and reproductions and, 
potentially, into other strands of inquiry in relation to digital technology and mate-
rial artefacts as well. On a more practical level, these conceptualisations will prove 
useful as tools in the design and management of digitisation processes. 

7.4. Future work
In the discussion on the basic principles of transmission it was argued that the 
methods used for transmission reflect the general technological standard of society 
at the time of transmission. It could be argued that technical equipment also sets 
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the limits for the types of documents that might be processed and, consequently, 
also shapes the output of libraries. Technical development within the field has pro-
gressed in a more or less step wise fashion. The introductions of microfilming work 
stations, overhead book scanners, book cradles, narrow angle scanning equipment, 
and page turning book scanners have had consequences for the types of collections 
considered for reproduction as well as for the intended uses of such collections. This 
has presumably left the library community with large series of reproductions where 
each period, due to the nature of the equipment used, has produced its characteristic 
traces. The technical equipment in the digitisation process is an important factor 
when deciding which collections to reproduce and consequently, which profile (or 
perhaps even status) the library attains among its peer institutions. This is also an 
important factor in the political dimension of library operations, where visibility, 
either through exclusiveness of collections or sheer quantity of items on display, 
is considered a mark of success. A study into these aspects of the relation between 
technology, documents and users could provide valuable insights into the patterns 
of dissemination and use of library collections. 

It could in this respect also be worth looking into the consequences of relying on 
external contractors, as opposed to carrying out digitisation as part of the internal 
operations of an institutions. There are strong economical incitements at play here 
but we know little of the effects of this trend on researchers and other users of 
heritage collections.

The interview study revealed several instances where reliance on metadata (cata-
logue information) was supplemented by using the visual features of the reproduced 
document. A typical example is that it is much easier and more efficient to evaluate 
typographical details, such as he particulars of the title page, as a visual representa-
tion rather than as a description in bibliographical terminology. A question that 
might be worth pursuing is whether there is a breaking point where visual rep-
resentation can replace the need for deep metadata in the cataloguing process. It 
is noted that certain types of collections are difficult to describe on the item level. 
Printed ephemera is just such a genre where bibliographical identificators such as 
title, author, year, and publisher often are missing or incomplete. In such a case, a 
basic catalogue description enclosed by a visual representation, even in low resolu-
tion, might provide sufficient identification. A similar approach could be adopted 
in relation to the variations encountered in printed collections from the hand press 
era. There might even be possibilities to identify signifying characteristics within 
collections of manuscripts, for example, style of handwriting, hue and composition 
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of ink and colourants, surface characteristics of paper and parchment, types of bind-
ing, patterns of pricking and ruling458 that can be used to provide a visual overview 
for the experienced user. The cataloguing of collections, and especially in relation 
to manuscript material, represents a significant undertaking and often is seen as a 
major obstacle in the planning of digitisation processes. A systematic image-based 
support could in this respect provide a valuable solution to the problem of strained 
resources as well as offering enhanced access.

The modelling of the informational dimensions of the document and the concept 
of modes of representation also opens a way of defining the approach taken to the 
source document in the digitisation process. It can be used to indicate the focus of 
transmission, e.g. whether a collection is digitised with the primary intention of 
rendering text, the material features of the documents, or the generation of meta-
data (or all three in various combination). Although devised primarily for the col-
lection of printed documents, this conceptualisation might be applicable to other 
types of collections within the heritage sector. It could thus serve as a pedagogical 
and communicative tool both in the planning of processes and in the dissemination 
of digital resources within the heritage sector at large.

458 Procedures that were part of the traditional preparation of the Ms sheets whereby the lines 
that position and guide the inscriptions are marked by using a sharp point – pricking– and 
blind tooled – ruling.
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ABSTRACT

We are today fully encompassed by a global digital space. Cameras, cell phones, com-
puters and various types of digital devices have transformed into mobile digitisa-
tion equipment that are used to capture, process, store, and transfer sound, video 
sequences, images, and texts back and forth between analogue and digital format 
– between “In Real Life” and “The Cloud” – as a salient feature of our everyday lives. 
Heritage institutions increasingly rely on digital formats for access, use and re-use of 
their collections. Documents and objects, previously accessed on location in herit-
age institutions, are now transferred into digital formats and managed, distributed, 
and engaged as binary encoded representations. The ubiquitous presence of digital 
technology in our everyday lives has led us to accept – sometimes unreflectingly – 
these representations as substitutes, replacing access to source documents. Digital 
technology thus enables means of production and distribution that challenge the 
traditional role of the library institution as an authoritative repository of text based 
information. 

Texts have throughout history been transferred from carrier to carrier in order to 
reach readers and as a method to ensure their survival beyond the life span of the 
supporting substrate. Transmission is inherent to the management of text-carrying 
documents. In the “document environment” production and reproduction are im-
portant parts of the life cycle although the technology used has changed throughout 
history. 

The methods used for the transmission of text based information can build on con-
crete sequences of action such as inked types pressed against the surface of paper 
– or less tangible processes like the transformation of information from analogue 
format into binary code, stored via electrically charged sequences in a computer 
hard drive. The application of digital technology is, in this perspective, merely the 
most recent in a series of more or less paradigmatic shifts in media technology. Still 
it would be misleading to consider the effects of digitisation solely as a matter of 
degree rather than as a matter of type.

The thesis addresses the relation between the source document and its reproduc-
tion, as conditioned by the digitisation process. This process can be described as 
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based on two sequences of conversion; from analogue to digital format during the 
procedure of capture, and back to analogue as the digital resource is represented. In 
a study of the digitisation process it might therefore be tempting to place a focus 
on the technical aspects. However, the thesis demonstrates that underpinning the 
digitisation process we find assumptions and ideals concerning the actual defining 
features of documents and also of their capacity to be informative. An analysis of 
the relation between the source document and reproduction, as conditioned by the 
digitisation process, has consequently to consider both the technical parameters in 
place during the conversion as well as the document and information theoretical 
assumptions that have guided its design and operation.

The thesis is based on two empirical studies; an analysis of the digitisation process as 
defined and described in a number of normative guidelines and recommendations, 
and an interview study involving a group of researchers who use digital representa-
tions of text based documents in their work. Boundary object theory provides a 
theoretical framework and is supported by two concepts that are developed in the 
critical analysis of document and information theory: modes of representation (refer-
ring to the ways in which the source document is represented as a digital resource) 
and informative configuration (referring to the ways in which the users engage with 
the digital resource, given a specific interest). 

Digital technology enables several possible ways of representation. However, as the 
focus lies on text-based documents, three modes of representation are prioritised 
in this thesis: image, transcription, and metadata. The first of the empirical studis 
results in a conceptual model of the digitisation process and how it affects the char-
acteristics of the resulting reproduction. The interview study demonstrates that the 
strategies used by the researchers in their engagement with the digital resources (e.g. 
as a substitute for direct access, as supplement, or as a pointer to other sources) are 
based on a complex interaction between these three forms of representation. The 
relation between source document and reproduction is intricate, it is not a 1:1 affair.

The thesis contributes to the theoretical development within the fields in library 
& information science that are concerned with document and information theory, 
but also in areas such as knowledge organisation and the use of digital technology 
within the library sector at large. The thesis also indicates some of the possibilities 
and limitations of boundary object theory as applied to the study of documents in 
digitisation processes. The concepts of modes of representation and informative con-
figuration establish an understanding of the digital resource as a boundary object 
in which the different ways of presentation do not merely reside in differences in 
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perspective but rather is the result of the profound restructuring enabled by the 
digital format. The users’ engagement with the digital resource is thus characterised 
by boundaries being repositioned as well as crossed. 

There are obvious connections with other research areas that involves digital re-
sources and their relation to phenomena such as materiality, documents, and infor-
mation. On a more practical level, the modelling and conceptualisations will prove 
useful as tools in the design and management of digitisation processes.
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SAMMANFATTNING (Abstract in Swedish)

Den digitala tekniken är idag konstant närvarande, information förs fram och till-
baka mellan analogt och digitalt format – mellan ”In Real Life” och ”the Cloud” 
– som en självklar del av vår vardag. Kameror, mobiltelefoner, datorer, surfplattor 
och andra digitala don används som mobila digitaliseringsutrustningar för att fånga, 
bearbeta, lagra och överföra ljudupptagningar, videoklipp, bilder och texter.

Överföring har alltid varit en integrerad del i de textbaserade dokumentens livs-
cykel, även om tekniken har varierat. Texter har genom historien förts från bärare 
till bärare, både som ett sätt att nå läsare och som ett sätt att säkra att de överlever 
sina bärares livslängd. Metoderna som används kan bygga på konkreta procedurer, 
till exempel infärgade blytyper som pressas mot papper. Det kan också handla om 
mer abstrakta processer som överföringen av information från analogt format till 
binär kod, lagrad som elektriska spänningssekvenser på en dators hårddisk. Digital-
isering kan således i detta perspektiv beskrivas som ytterligare en metod i raden av 
tekniska lösningar för reproduktion av textbärare. Men att oreflekterat omfamna 
den digitala tekniken utan att ta hänsyn till de aspekter som på ett avgörande sätt 
särskiljer den från tidigare reproduktionsmetoder riskerar att leda till en begränsad 
förståelse för teknikens kapacitet och förutsättningar. Kulturarvsinstitutionerna 
använder i allt högre grad det digitala formatet för att tillhandahållande och bev-
arande. Dokument, föremål och samlingar som tidigare behövde uppsökas på plats 
hos de förvaltande institutionerna distribueras idag över nätet som binärt kodade re-
produktioner. Utvecklingen påverkar också kulturarvsinstitutionernas, och därmed 
också bibliotekens, traditionella roll som garanter för trovärdighet och källkritik

Denna avhandling tar sin utgångspunkt i frågan om hur relationen mellan källdo-
kumentet och dess digitala reproduktion erkan struktureras och förstås. Digitalise-
ringsprocessen kan beskrivas som baserad på två sekvenser av överföring; från ana-
logt till digitalt format, under informationsfångsten, och sedan tillbaka till analogt 
format när reproduktionen tillhandahålls. I en analys av processen kan det därför 
vara frestande att enbart ta fasta på de tekniska aspekterna. Avhandlingen visar 
dock att processen också styrs av uppfattningar och ideal avseende både definitioner 
av dokument och av deras informativa kapacitet. En studie av digitaliseringsproces-
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sen och relationen mellan källdokument och reproduktion behöver således både ta 
fasta på de tekniska parametrarna vid överföringen och de dokument- och informa-
tionsteoretiska antaganden som ligger till grund för processens utformning. 

Avhandlingen baseras på två empiriska studier; dels en studie av digitaliseringspro-
cessen, baserad på en kritisk genomgång av publicerade riktlinjer för utformningen 
av processer och deras beståndsdelar, dels en intervjustudie där en grupp forskare 
beskriver sitt användande av digitala reproduktioner inom sina respektive områden. 
Boundary object theory används som ett ramverk i studien och till stöd för analys-
arbetet introduceras två koncept som utvecklats genom en kritisk genomgång av 
dokument- och informationsteori: modes of representation (vilket refererar till det 
sätt på vilket den digitala resursen representerar källdokumentet) och informative 
configuration (det sätt på vilket användaren nyttjar den digitala resursen, givet ett 
specifikt syfte). 

Den digitala tekniken möjliggör en mängd presentationsformer. Denna avhandling 
inriktas mot textdokument och därför är det huvudsakligen tre typer av modes of 
representation som behandlas: bildmässig återgivning, transkription och metadata. 
Den första studien resulterar i en konceptuell modell av digitaliseringsprocessen 
och hur den påverkar reproduktionen. Intervjustudien visar att forskarnas strategi 
för sitt användande av digitala resurser (antingen som ersättning för direkt tillgång 
till källdokument, som ett komplement eller som hänvisning) baseras på ett kom-
plext samspel mellan dessa tre representationsformer. Relationen mellan källdoku-
ment och reproduktion är mångfacetterad, det föreligger inget 1:1-förhållande. 

Avhandlingen bidrar till den teoretiska grunden inom de delar av det biblioteks- 
och informationsvetenskapliga området som berör dokument- och informations-
teori men också till områden som kunskapsorganisation och användning av digital 
teknologi inom biblioteksområdet i stort. Avhandlingen påvisar också möjligheter 
och begränsningar i användande av boundary object theory i studier av dokument 
och digitaliseringsprocesser. Introduktionen av de två koncepten modes of represen-
tation och informative configuration innebär att den digitala resursens olika represen-
tationsformer inte behöver ses som en fråga om olika perspektiv utan snarare som 
en konsekvens av den grundläggande omstrukturering som följer på överföringen 
till digitalt format. 
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Det finns här även tydliga kopplingar till andra forskningsområden som omfattar 
digitala resurser och deras relation till fenomen som materialitet, dokument och 
information. På ett mer praktiskt plan kan de konceptuella modelleringar och den 
begreppsapparat som introduceras i avhandlingen underlätta arbetet med att plane-
ra, implementera och utvärdera digitaliseringsprocesser inte bara inom biblioteks-
området utan inom kulturarvssektorn i stort.    
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 Appendix 1 – Technical standards

Some standards relating to imaging available from the International Organization 
for Standardization (ISO) web site: www.iso.org. Federal Agencies Digitization 
Guidelines Initiative (FADGI) provides supplementary information, see A Resource 
List for Standards Related to Digital Imaging of Print, Graphic, and Pictorial Materials, 
available at <http://www.digitizationguidelines.gov/guidelines/DigitizationStan-
dardsv3final.pdf>.

Electronic still picture imaging: Vocabulary ISO 12231

Electronic still picture imaging: Resolution and spatial frequency 
responses

ISO 12233: 2014

Graphic Technology: Displays for Colour Proofing, Characteristics and 
Viewing Conditions

ISO 12646

Electronic still-picture cameras: Methods for measuring opto-electro-
nic conversion functions

ISO 14524

Opto Electronic Conversion Function (Tone response curve) ISO 14545

The Open Archive Information System (OAIS) reference model ISO 14721: 2012

Information and Documentation: Records Management, Part 1: Gene-
ral

ISO 15489-1

Electronic still-picture imaging: Noise measurements ISO 15739: 2013

Spatial resolution measurements of electronic scanners for photograp-
hic images, Part 1: Scanners for reflective media.

ISO 16067-1: 2003

Viewing Conditions: For Graphic Technology and Photography ISO 3664

Communication protocol for bibliographocal information NISO Z.39.50
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Appendix 2 – Interview protocol

• Describe your professional background.

• Describe your experiences of working with digital resources in general.

• What is your experience of working with bokhylla.no/VD16?

• Describe ”typical working procedures” involving the use of digital information  
 resources accessed via databases on the internet?

• What aspects of the digital representation are important for your feelings of  
 confidence and trust in the representation?

• Has the use of digital resources affected your research strategies? If so, how?

• Give some examples of digital resources (databases, portals) that you appreciate.  
 Why are these useful, in your opinion?
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Appendix 3 – Recording and transcribing the interviews

All interviews except for one were carried out at the respondent’s workplace.458 The 
interviews lasted 45-65 minutes and followed a loosely structured format, based on 
open questions. 

The interviews were recorded on an iPhone and an iPad mini simultaneously in 
order to avoid any losses due to technical failure. The iOS software recorder FiRe459 
was used for the recording and the application SpeedUp Player460 that enables a low 
speed play back, was used for transcription. 

The interviews were transcribed in their entirety, adding time stamps and line num-
bering to the transcription in order to facilitate subsequent navigation. In some in-
stances minor sections of the interviews were not transcribed as they focused on is-
sues not related to the study. In these cases the start and end-timing for the omitted 
passages were noted in the transcripts. 

458 The exception being a hotel foyer en route to work for one of the respondents.
459 <http://www.audiofile-engineering.com/fire/>
460 <http://mix1009.com/en/?page_id=5>
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Appendix 4 – Processing the interviews

Table 4 exemplifies the coding process as applied to a unit of analysis (informant 
R14, extracts from lines 218-230).

Example of the process of analysis, extract from interview with R14

Line Meaning units are emphasised CODING

218 ... we have mainly used them to 

219 identify our copies ... in order to establish 
the exact

interest: identification

220 edition and ..they are so accurate - interest: to establish editions

221 the VD16 and VD17 - that you can use 
them on the level of variants

222 of a specific title ... and in addition use 
them to

interest: to establish variants

223 find out what the copy should contain 
... how many pages

interest: to establish completeness

224 there should be ... whether plates are 
missing, in other words if the copy

225 in our holding is complete and which 
variant it is ... 

226-
230

231 copy or if all libraries have one ... because 
that gives you

232 some kind of indication regarding its 
rarity ... so we use the database

interest: as indication of rarity

233 both to identify the copy, to establish its 
completeness

234 and to get an indication whether it’s rare or 
not ... 
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235 these are the main uses ... and that is more 
or less the same

236 usage as the ordinary bibliographies 
... its

237 the same function ... It’s just that you use strategy: bibliographical id

238 the digital database instead

239 interv. --- do you find it easier ?

240-
241

242 It’s easier and most importantly there is 
such

Observation: easy use

243 an incredible volume ...

244-
257

258 ...but it also fashinates me ... the 
amount of

Observation: positive aspect/the 
amount of information available

259 information that has been gathered ... 
that you can find out the

260-
277

278 we very rarely take advantage of an 
entire book

Observation: rarely use of comple-
te representation

279 being available in digital format ... its 
enough if there

280 is a collation indicating the number of 
pages ...

mode of representation: metadata

281 but what is very useful is that they 
have

282 digitised ... that they have

283 these sample images of the title page ... 
the dedication

mode of representation: image

284 and perhaps the first text page ... it is

285 extremely useful that they add theses 
examples to every entry in the cata-
logue ...

facilitating: sample images

286-
287

288 it speeds up the work ... because in this 
way you will find the

Observation: efficiency

289 versions that are not text variants
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290 but variants based on variation in typographi-
cal ornaments ... because even such details are 
registered

291 for example that there is “such as bend 
instead of this type of bend”

292 [gesticulates]

293 interv. --- is that not registred in the metada-
ta? How consistent is

294 that terminology?

295

296 if there is a

297 variation in ornamentation on the title 
page ... say if the line

strategy: typographical variation

298 that separates the impressum from the 
title in one copy is this long [gesticulates] 

299 and in the other copy this long [gesticu-
lates] they will separate them

300 in two bibliographical entries ... there 
will be two variants ... 

mode of representation: metadata
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Appendix 5 – Mail to respondents

This mail was sent to all potential candidates and refers to either ”digital bokhylla” 
(bokhylla.no) or VD16: 

Hej,

XXXX XXXX vid XXXX XXXX tipsade mig om att kontakta dig i följan-
de fråga;
Jag arbetar med en avhandling där jag studerar användningen av digitala 
representationer av tryckta texter. Det norska nationalbibliotekets presen-
tation av norsk litteratur “digital bokhylla” ingår bland de digitaliserings-
verksamheter som jag undersöker. Detta omfattar intervjuer med använ-
dare och det är därför jag vänder mig till dig. Använder du (har du använt) 
dig av “digital bokhylla” inom ramen för ditt arbete/forskning? Skulle du i så 
fall vara intresserad av att ställa upp på en intervju (ca 30 min) kring dina 
erfarenheter av att använda denna resurs?

Jag vore också tacksam för tips på andra användare som du tror skulle 
kunna vara intresserade av att medverka i en intervju.

Varma hälsningar

Lars Björk

________________
Lars Björk
Senior Conservator, Research Dpt.
National Library of Sweden

PhD Student, Swedish School of
Library & Information Science
UC Borås/Univ. of Gothenburg
Sweden

Mail: National Library of Sweden
Box 5039, 102 41 Stockholm, Sweden
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In a subsequent mail the respondents that had agreed to participate were informed 
that the interview would require more time (although in hindsight still short). One 
such example below:

Jag försöker planera några besök i XXXX för att intervjua användare av 
bokhylla och har några prel datum som jag skulle vilja stämma av med dig..
(eftersom jag hoppas kunna intervjua ett antal personer vid varje besök i 
XXXX tänkte jag försöka börja med att hitta några datum som fungerar 
för att sedan hitta tidpunkter… detta kan bli spännande och rörigt) :-)
Det dagar som jag räknar med är fred 22/3, månd 25/3, tisd 26/3 (samt 
möjligtvis ons 13/3)
Hur ser det ut för dig dessa dagar? Intervjun tar ungefär 45 min..

Varma hälsningar//Lars

The respondents were asked for consent regarding the recording of interviews. Be-
low is an example of mail communication with one of the respondents regarding 
this matter: 

Hej,
Ja det är skönt att ha en fast punkt.
Jag skulle vilja spela in vårt samtal för att inte vara så upptagen av anteck-
nandet, hoppas att det är ok med dig. Det finns kanske ngt tyst hörn på 
kaféet som passar. 
Vi ses där och då.

Det kan vara bra om vi har möjlighet till smskontakt ifall ngt inträffar … 
mitt mob.nr: +46 761 858562

Vänliga hälsningar
Lars
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Appendix 6 – Publications 1980-2010

Diagram indicating the number of publications in English with relevance to the 
planning and implementation of digitisation processes within the library sector 
during the period 1980-2010. The information is based on counting relevant entries 
in C. W. Bailey, Digital Curation and Preservation Bibliography. Houston, TX: Digital 
Scholarship, 2012.
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