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Executive Summary
Introduction

9PSNE &SI NE 9dzNBPLISQA YdzaSdzyaszs | NODKA@SAE FyR fA0NINRS
effort and resources to digitise their tremendously rich and diverse Collections, both to aitelomgreservaion
and to drive new models of public engagement.

The purpose of this study has been to conduct a thorough investigation of the costs associated with digitising
different types of material in different types of cultural heritage institution. The objedtas been to arrive at a set

A 2 4 oA x
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It should be recognised from the outset that there can be no single definitive answer to this question. Digitisation is
process, and as witAny process the actual cost depends both on the organisational context, the complexity of the
material and the sophistication of the output.

That said, we have adopted as rigorous a methodology as possible in order to provide the Comité des Sdues with t
most robust projections possible to inform their recommendations. The following Executive Summary provides a
brief overview of the key findings.

Overall Finding
This Report features completed data for the Digitisation of collections in Librariesulhgs Archives and Audivisual

Archives. It does not include data concerning the broader AV collections held by Broadcasters, although we would
recommend the inclusion of these in a future investigation.

! The estimated total cost of digitising the collegfid 2 ¥ SudiEhd, IS didies and libraries, including the
audiovisual material they hold is approximatepyn n 6y 2NJ emnoy LISNJ I yydzy F2N
a cumulative efficiency gain of 0.5% per annum.

1  The cost of preserving and providing access to this material ovefyadreriod after Digitis&n would be in
0§ KS 2 NRSNJ 2bh, previded ehst ceinttalised mepository infrastructure is made available for the
purpose
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1 It would cost between 10% and 40% of the Joint Strike Fighter R&febto digitise every eligible title in
9dzNRP LISQa fAONINASa®
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3% of all individual titles held in libraries.

1 The cost of delivering 100km of main road in Europy80m.

1 100km of main road is equivalent to the cost of digitising every piece of audio content in EU cultural institutions
or 48% of he total holdings of videakcludingfilm).

I 100km of main road would pay for the Digitisation of up to 16% of all available books in EU libraries, 6r 40% o
the historic plotographs in EU cultural institutions.



Findings Related to Librarge

)l

We estimate that, excluding multiples and serffs the purpose of claritierie€here refers to series of
books, and does not include journals and newspaperswhich calculations are provided elsewhgfguropean
Libraries hold a total of between 59 and 95 million individual book tftlesan 77 million)

For comparison, the Google Book Search project has estimated the total number of individuid gttetence
at 130m.

The total number of pages to be digitised is approximately 1.47 to 2.36 Il{ithiean 1.92bn)

The totalestimated mearcost of digitisingthd S 6221 a A& 0 S ¢ S8 epending orgpiiey | Y
model adopted for the Digitisation)

ly Ay@SaldyYSyid 2F emnnyY gAff LI & F2N (KmearnoBIA265) & |
The total book stock (including multiples andiss) in European libraries is approximately 5.4bn books.

Allowing for material that is too fragile, there are approximately 6.9 million rare books (including pamphlets and
AyOdzyl 6dzZ 0 G2 6S RAIAGAASRE |G vy oSthelrishMdssiofie O2 & U
associated metadaté YS |y €y ®cHOY 0

The total cost of digitising allndndzRA 2 @A adzt £ YFGSNAIFE Ay 9dzNRLISIY f A
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under a Public Private Partnersifipel y € mc ®T no Yy 0

Findings Related to Museums

)l
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include 265m mammade artefacteand more than 221m natural objects.

Digitising the eligible collections of European museums would cost beteE2id3n ande63.27bn(mean
Eoy dpmMOoYy oL

The breadth of the range of potential costs indicates the breadth of material types covered by museum
collections.

The majority of museum Digitisation is completed as part of ongoing Collections Management & conservation
activity.

European museums house almost 75.43m individual works of art, including paintings, prints, drawings and
sculpture.

European mseums house 350m photographs that are suitable for Digitisation, almost 20,000 photographs for
every museum

Findings Related to Archives

1

The National Libraries in the EU contain more than 26.98 billion pages of archival records, of which
approximately ¥.27 billion are eligible/appropriate for Digitisation.



Digitising the eligible collections of the National Archives (including their branches and service points) in Europe
g2dz R O02ali enmodyTtoy O6YSFYy | @SNr3aS 02400

There are approximately 692908 unitsroicrofilm (accounting for countless more individual microfilm frames)
in National Archives in the EU.

Findings Related to Audiovisual Collections

1

)l

There is no simple methodology for establishing cgsishour for the Digitisation of audiovisual collegt®

On average, the cost of digitising film is 10x that of the cost of digitising video, because of the relative fragility o
the material and the occurrence of nestandard formats and speeds.

There are approximately 10.81 million hours of Audio maténi&uropean cultural institutions.
There are approximately 12.14 million hours of Video in European cultural instititutions.
There are approximately 1.03 million hours of Film in European cultural institutions.

The total cost of digitising the eligdbAV material in European cultural institutions would be approximately
eEndpnoy P

Observations Arising from the Study

Several interesting points have arisen during the conduct of this study, which we present in this Summary for gener
information.

)l

MassDigitisation is an industrial process, and hence is very susceptibfédiency gains at scale. Broadly, the
larger a Digitisation project becomes, the lower the unit cost of Digitisation due to the dispersal of overhead anc
upfront capital costs over a larger body of material.

Digitisation naturally tends towards greatefficiency over time. Hence the workte of a Digitisation facility at
the start of a 16year project is significantly lower than towards the end. This is not only due to the increased
technical competence of the people involved, but also the gradualemfent and streamlining of workflow

over the period of the project. This effect has been noted evenyiaeé8 projects, with a significant majority of
the Digitisation completed during the project lifetime being completed in tHg&ar.

Due to naturhmarket forces and the increasing presence of-tmst, highvolume Digitisation services in India
and the Far East, the unit cost of Digitisation provided bp&ty services has decreased significantly over the
past 10 years.

The Return on Investnmg in largescale Digitisation tends to be higher where there is ongoing strategic
investment in Digitisation as a core activity of the cultural institution, rather than as a piffojeded activity.
This is due to the significant efficiency gain thatesiBom longterm practice and the development of tacit
institutional knowledge and expertise leading to more effective prioritisation and deeisaking.

As with physical collections, the acquisition of digital material creates atéwngobligation onthe host

institution, which must be accounted for. Most estimates put the cost of preserving and providing access to a
digital asset for a period of 10 years atB00% of the initial costs of creating it. Hence, maggtisation

creates a largescale eonomic obligation which must be addressed from the outset in programme budgets.



When considering mad3igitisation and textonversion/encoding of books, it is important to factor into the
value equation not only the potential value of the assets theweglbut also the considerable value of the new

knowledge and information associated with them (such as the new insight into language development gained b
Google as a result of the Google Book Search project).



Overview of Figures by Sector

Please notehat the justification and/or margin of error for the figures reproduced below is contained elsewhere in
the report. These figures should not be quoted out of the context in which they were calculated.

Libraries

Description Value Units

National Libraes in the Council of Europe 45 Sites

National Library service points 178 Service Points
Public Libraries 205336 Sites
HE/University Libraries 10161 Sites

School Libraries 164436 Sites

Special Libraries 29089 Sites

Google books estimated number ofiividual titles 130 Million titles

Lower estimate of titles currently in EU libraries 59 Million titles

Upper estimate of titles currently in EU libraries 95 Million titles

Mean estimate of titles currently in EU libraries 77 Million titles

Lower estinate of pages 1.47 Billion pages
Upper estimate of pages 2.36 Billion pages

Mean estimate of pages 1.93 Billion pages
Lower cost estimate(imouse Digitisation) 124 € LISNI o622
Upper cost estimate (thouse Digitisation) 170.50 € LISNI o622
Lower cost stimate (outsourced Digitisation) 73.15 € LISNJ 622
Upper cost estimate (outsourced Digitisation) 103.50 € LISNJ 622
Lower cost estimate (Public Private Partnership) 55.15 € LISNJ 622
Upper cost estimate (Public Private Partnership) 66.50 € LISNJ 622
Meantotal cost for BOOK digitisation {flouse) 11.76 €E0Y

Mean total cost for BOOK digitisation (outsourced) 7.08 €E0Y

Mean total cost for BOOK digitisation (PPP) 4.79 €E0Y

Estimated number of RARE BOOKS 6.9 Million books
Estimated (mean) cost of RARE BOigKightion 8.62 €E0Y

Estimated (mean) cost of ARCHIVAL digitisation in libraries 2.45 €E0Y

Estimated pages of newspaper (based on 20m per MS) 540 Million pages
Estimated (mean) cost of NEWSPAPER digitisation in libraries | 0.68 eo0y

Estimated number of MARin library collections 7.23 Million maps
Estimated (mean) cost of MAP digitisation in libraries 61.03 €Y

Estimated number of PHOTOGRAPHS in library collections 8.64 Million photos
Estimated (mean) cost of PHOTO digitisation in libraries 17.62 €Y

TORALS:

Estimated total cost of digitisation in LIBRARIEBd(irse) 23.67 €E0Y

Estimated total cost of digitisation in LIBRARIES (outsourced) | 18.95 €E0Y

Estimated total cost of digitisation in LIBRARIES (PPP) 16.70 €E0Y




Museums

Description Value Units
Total number of museums in the EU 17673 Sites
¢C20GFf ydzZYoSNIJ 2F YdzaSdzya o6AGK | 7776 Sites
¢20Ff ydzYoSNJ 2F YdzaSdzya oA (K |6716 Sites
Total number of other types of museum 3181 Sites
Estimatednumber of MANMADE objects in museums 265 Million items
Estimated mean cost of digitising MARADE objects in museums | 15.34 eo0y
Estimated number of NATURAL SPECIMEN in museums 307 Million items
Estimated number of NATURAL SPECIMEN suitable for digitisal 221 Million items
Estimated mean cost of digitising NATURAL objects in museumy 16.23 €Eo0yY
Estimated number of WORKS OFTAn museums 75.43 Million items
Estimated mean cost of digitising WORKS OF ART in museums| 4.38 €Eo0yY
Estimated number of PHOTOGRAPHS in museums 350 Million items
Estimated mean cost of digitising PHOTOGRAPHS in museums 2.78 €0y
TOTALS:

| Estimated totacost of digitising MUSEUM COLLECTIONS in the 38.73 €0y
Archives
Description Value Units
Number of National Archives included in survey 25
Total holdings of archival material 26.98 Billion pages
Total remaining to be digitised 10.45 Billion pags
Estimated total cost of digitisation of ARCHIVAL RECORDS 41.79 €0y
Estimated total holdings of MICROFORMS 692908 Units
Estimated total cost of digitising MICROFORMS 11.73 €Y
Estimated total holdings of PHOTOGRAPHS 8.29 Million units
Estimated totakost of digitising PHOTOGRAPHS 64.51 €Y
TOTALS:

| Estimated total cost of digitisifgATIONAL ARCHIiESe EU | 41.87 €0y
Audiovisual Archives
Description Value Units
Estimated total number of hours of AUDIO in EU cultural instituti 10.81 Million hours
Estimated total number of hours of VIDEO in EU cultural instituti) 12.14 Million hours
Estimated total number of hours of FILM in EU cultural institution) 1.04 Million hours
Estimated total number of hours of AV in EU cultural institutions| 23.99 Million hours
Estimated mean cost of digitising AUDIO 0.67 eE0Y
Estimated mean cost of digitising VIDEO 5.36 eE0Y




| Estimated mean cost of digitising FILM | 1.03 leoy

TOTALS:

| Estimated total cost of digitising AV MATERIAL in the EU | 4.94 leoy
OVERALL TOTALS
Description Value Units
Estimated MEAMNost of digitisig LIBRARY COLLECTIONS in the 19.77 eo0y
Estimated total cost of digitising MUSEUM COLLECTIONS in th( 38.73 eo0y
Estimated total cost of digitisitJATIONAKARCHIV&n the EU 41.87 eo0y
Estimated total cost of digitising AV COLLECTIONS inthe EU | 4.94 €Eo0yY

Estmated total cost of digitisinQULTURAL MATERIAL in the EU[ 10531 [e 0 Y \

* NOTE This figure is subject to significant caveats in relation to scope, material included and the basis of calculatia
Please refer to the wider report for context this calculation.
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13.1

Purpose of this Study
The European Context

Over the past 10 years, the European Commission and Member States have invested millions of Euro in
supporting cultural heritage institutions (museums, archives and librariedipitise ther Collections and
make them available on the Internébetween 20052009 the European Commission inveseddom in the
eContentPlus Programme alone)

This investment has driven an unprecedented period of technical Research & Development across the
European cultural heritage sector, in which organisations of all scales have developed different models and
methodologies for Digitisation.

Alongside the tremendougublicinvestment in Digitisation, the past decade has seen the emergence of
medium to largescale programmes of Digitisation led by commercial enterprises such as Google, Proquest
and Microsoft.

Inturn, these investments have driven a secondary commercial andspagidised market of bespoke
Digitisation and Digital Preservation services and consultancies.

The Digitisation of European cultural heritage has significantly improved the accessilthity material for
research, learning and enjoyment. Yet, at the same time, it has created concerns about sustainability, Retur
on Investment and longerm cost.

The Role of Europeana
Europeanalfttp://www.euro peana.ey is both a celebration and a consolidation of European cultural

identity on the Web By providing a single, mulihgual point of access to digital cultural material, it acts as a
gateway to Europe for a global audience.

In addition to its pubc role, Europeanhas played an important function in bringing together the
professional and technical cultural heritage communities and in driving innovation, collaboration and the
creation of new content.

By providing a public channel for Europeanitdiigcultural content, Europeana is driving improvements in the
guality and integrity both of the content and of the knowledge which cultural heritage institutions make
available alongside it.

In future, Europeana has the potential to make a significantr@ution in opening up and democratising
FO00S&aa (G2 FyR Sy3al 3SyYSy icbgthdrdctly thaagR its)fudlia podedzindi dzNJ- €
indirectly in its role as a broker to the Media, Broadcasting, Publishing and other Creative Industries.

In order for Europeana to fulfil this potential, however, it depends on the sector achieving a scalable and
sustainable model for the creation, management and distribution of new digital content.

The Comité des Sages
The Comité des Sages has been chg#drto make recommendations to the Commission and to cultural

actors, Governments and agencies throughout the EU concerning how best to capture, foster, share and
celebrate the diversity and excitement of European culture and creativity online.


http://www.europeana.eu/

1.3.2

1.3.3

134

1.4

14.1

14.2

15

151

152

153

In partiaular, the Comité is addressing 3 areas:

1 Funding sources for Digitisation
1 Interaction between public and private organisations in the Digital age
1  Solutions for Digitisation of public domain anecimpyright material

The question of establishing reliab®nsistent costodels for Digitisation spans all 3 of these lines of
enquiry. It impacts on the scale and nature of the funding required, the potential for sustainable revenue
models, and the value proposition faddressing collective and transaction@lhts clearance.

The purpose of this report is therefore primarily to provide the ComitéSfgges with a reasonable
framework within which both to advocate for solutions to these issues, and to make evithased
recommendations to the European Commissfor future investment in Digitisation.

Specific Outputs from this Study
The Commission has requested the following specific outputs from this study:

i) On the basis of existing facts and figures relating to the number of cultural heritage items to be
ddIAGAASRY LINBPOARS Iy SadAYIaGS 2F GKS G241t 02
findings to exiBng resources for Digitisation.

ii) Provide estimations for average Digitisation costs for cultural heritage assets of different formats.
This estimation should be based on real costs in relation to specific formats and quality requirements
demanded by Europeana. The estimations should be presented in a form to allow cost estimation for
varying numbers of items and formats such as books tipgis, audio files, video files etc.

Furthermore the costs for digitising specific quantities (eg. 100,000 monographs) should also be
compared to other costs for public investments in the field of culture or elsewhere.

In the development of the outputsye have produced a Digitisation Costs Calculator, which is lmastte
figures referred to throughout this report.

What this Study is not

Our aim in producing this study is not to break new grounadt,to undertake significant new research into
the coss of Digitisation. Our figures are based on existing published sources, and all of the tolerances and
margins for error associated with those sources affect this material equally.

It is clear from the outset that there is no single authoritative answehe question of how much it would
O02aid (2 RAIAGAAS 9dzNRLISQ& Odzf GdzNF f KSNAGFIASd 543
depend on a wide variety of variables. We have created broad estimated costs based on the published data
available, and applied these to a set of potential models to create illustrative scenarios. The figures here
should not be used as an absolute guide to costing a specific project.

What we have created here is a set of estimated costs based on an extiapadf figures over a Qear

period of funded Digitisation in Europe. It is not, nor is it intended to be, statistically definitive. It is an
estimate created for the purpose of supporting the development of new policy and programmes within the
EuropeanCommission.



1.5.4 Critically, in this report, we have only addressed the parts of the Digitisation Lifecycle that relate to the
selection, preparation, description and scanning/photography of matearad the creation of surrogates
(such as PDF and OCR Yilgkich enable access to The figures here do not take account of the ldagnm
or lifetime costs of owning, managindistributingand preserving it.

1.5.5 Anyone investing in Digitisation should take into account not only the costs of creation, butalsah
lifetime cost of ownershipwhich is widely estimated to be as much asl®0% of the costs of the original
digitisation (falling to 1£25% in the case of academic institutions with existing preservation infrastructure)

1.5.6 To fail to account for tis lifetime coswould be to fail to acknowledge the duty of care to the newlgated
digital assets and would lead, ultimately, to a generation of unsustainable or lost material.

10
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Defining Digitisation
2 KFG A& Ws5A3IAGAAFGAZ2YQK

Digitisation is dooselydefined term which describes the set of management and technical processes and
activities by which material is selected, processed, converted from analogue to digital format, described,
stored, preserved and distributed.

In this sense, Digitisatin is an example of supplychainactivity ¢ one which generates an output (a
product) based on a managed input (raw materials) which is distributed and transacted with-aisemd

In the European cultural heritage sector, Digitisation has come tdgidna various activities through which
physical (analogue) cultural content, such as books, artefacts, records and other cultural naagerial
translated into a digital form, described and made accessible through digital channels such as the Internet.

It is here that the first of a number of critical distinctions is necessary. Although it refers to similar processes
in museums, archives and libraries, the basic conceptual model differs in each domain. Hence while
Digitisation of published material in féries is best characterised as a forncohversioror replacement
(converting essentially the same material and content from one display/storage format to avetheut a
significant loss of its cultural value, meaning or significaringhe case afnuseums and archives it is better
characterised asurrogacy(the creation of a digitalnage and metadata which records and represents the
original object, record or document).

The distinction is important because conversion is rsasde, reproduciblerad broadlylosslessn the sense

that the information content of the original is not fundamentally lost in the process. Surrogacy, on the other
hand, is less amenable to mga®duction workflows because of the inherent complexity and variability of
the maerial.

It is, however, important not to regard too strictly the distinction between Digitisation in museums, archives
and libraries (particularly in the case of National institutions), given that the nature of the material they are
managing is frequenglthe same.

For the purposes of this study, we will apply ®epply Chain Modeh order to identify the interdependent
processes, systems and infrastructures for Digitisation, which we will use as the basis of anlbadadty
cost model.

Inputs andOutputs

As with any manufacturing or supply process, the total costs will vary significantly according to three critical
factors:

1 The nature, complexity and fragility of the input (the material to be digitised)
1 The operational efficiency (and repeatatyiiof the management & production processes
1 The quality, scope, complexity and durability of the output (the digital assets and related metadata)

The past decade has seen very significant changes across all three of these variables. On the input side, as
cultural heritage organisations have continued to acquire new material, and increasingldigaah
material, the nature of the holdings of cultural heritage institutions has fundamentally changed.

In terms of the management and production processingdigital content, there have been very significant
changes across the sector. Over many years, the quality, efficiency and availability of basic Digitisation
infrastructure (equipment, skills, space) have improved considerably, which in turn is altbwiogltural
heritage sector to benefit from economies of scale and repeatability (the economies ofpmoaksction).

11



224

2.2.5

2.2.6

227

2.2.8

2.3

231

23.2

2.3.3

234

2.3.5

The range of potential uses for digital cultural content, and hence the relative complexity of choosing
appropriate output formats haslso increased exponentially in the past decade, and looks set to increase.
This is mostly due to changing circumstances which the cultural heritage sector itself cannot influence, such
as changes arising through research, development and innovation iI€thadustry and wider content

markets.

C2NJ 0KS LlzN1}2aSa 2F GKA& NBLER2NIX ¢S KI @S GF{1Sy |
assess costs of Digitisation to theality standards required by Europeai@iven that Europeana is

essentia}y an aggregator of descriptive metadata, these quality standards are relativetyttayy do not

require, for example, that every asset recorded in Europeana should correspond to a presequetiiby

archival reference image.

Here, it should be recogsed that there is an important distinction between orthodox, canonical Digitisation
to support preservation, curation and research atigital content creationwhich is concerned with the
creation of media assets and information that can be used for desgo reuse, creativity and

entertainment.

The traditional view is that the proper output Gultural Heritagdigitisation ought to be rich, preservation
guality assets that can subsequently be resolved down to create different output formats. While th
certainly optimal in terms of maximising the sustainability angbueposability of the material, it is less so in
terms of cost (the implication being that all Digitisation should be to the highest standards of quality,
irrespective of the likelihod of the material being used).

A key consideration, therefore, should be on whettier proposed cost models should relate to canonical
5A3A0AAR2R2 BDiGtNAAIK © provide a useful output. Considering the scale of the challenge, it
may Le that the cultural heritage sector could consider a sliding scale of prioritisation (as they do already
GAGK GKS ad2N)r3S 2F GKSANI LKeaAOlt O2ftftSOGA2ya0L
Digitised to a higher standard thahe longtail of less important material.

The Importance of Context

Cost is not solely a function of input, process and output. It also changes over time and dependent on the
strategic, organisational and professional context within which it happens.

Hence the cost of Digitisation in the context of a tasid-finish project (in which all of the startup, capital,
production and distribution costs have to be allocated within the project budget) is very different from the
cost of Digitisation within an orgisation that has made a lortgrm strategic investment in and

commitment to Digitisation as a core function.

A significant factor, therefore, when modelling costs, rests in the existing sunk costs of investment in
previous Digitisation activities anddlunseernvariable of an organisational context which includes, for
example, technical competence, peisting relationships between teams, management experience and
knowledge of the legal framework around copyright.

In other words, Digitisation costs@lld not be assessed simgdgr se but they should be adjusted to reflect
the capacities and experience of the company or organisation that is responsible fDigitisation.

It is also worth considering, from a European perspective, whethertlemmg strategic investment in

Digitisation infrastructure, capacity and skilisr example, through the Competence Centres already

proposed by the Commissiog)2 dzf R y2i RSt AGSNI I INBI G§SNI NBGdz2NYy 3
individual Digitisation projest given the intangible but significant economic advantage accruing over time.

12



2.4

24.1

24.2

243

244

245

2.4.6

247

Quality

Quiality is a critical and often overlooked variable which has a profound effect on the eventual costs of a
Digitisation project or programme.

Quality itself is paryl a function of the expected use of the digital material, but it also exerts an influence
throughout the digital content suppi@ K Ay ® 'y AYRAGARdzZE £ &OFyy SN 2LIS
example, will have an influence on their workflow rate afficiency.

The quality and integrity of bordigital material will have an influence on how rapidly it can move through

the production and descriptive process. On a very basic level, the quality of the documentation of the source
material has a profounampact on the efficiency of selection and descriptianidg preproduction

processes.

Quiality also exerts a very fundamental influencewdrat is digitised Most cultural institutions prioritise
Digitisation activities either thematically or accordimgan internal calculus of the significance and
importance of the material.

Hence Digitisation itself is proving to act as a formatfiral selectiorfor cultural material, in which
RSOA&aA2ya NS 060SAy3 YIRS | 62 dnbstimiedi@dy pedsing to/recaryar i A
convert into a digital form. Given the increasing influence of the Web on society, it is likely that material not
digitised during this period is effectively marked as being of relatively little cultural value @anheway as
material in store is at risk of being prioritised for disposHitjs places a burden of responsibility on cultural
heritage institutions who, in selecting whether a given book, record or artefact is to be subject to Digitisation
is effectivey deciding whether information about that material is to be available to users in the future.

Again, it is important to point out that this calculus of cultural value and significance operates very differently
in different industry sectors. Hence whitanight be legitimate for a museum to prioritise the Digitisation of

a smaller number of masterpieces, the value proposition for a library (or a project sBogte BooRswill

be to achieve the conversion of as many individual books as possible withguéeat a distinction around
guality or cultural significance

It is an interesting sidaote to appreciate that Europeana represents an attempt to reconcile both sets of

priorities ¢ achieving breadth of coverage while also seeking to ensure depdpuodsentation through
access to masterpieces and other culturally significant works.

13



3.1

3.11

3.1.2

3.1.3

3.1.4

3.2

3.21

3.2.2

CostModels for Digitisation
Different Approaches

A number of European and US projects have developed sophisticated cost models for Digitisation, based or
the extrapolation of actual and inferred cost data from a variety of Digitisation projects.

Most of these models are based on various formadaivity-based costingthat is, they analyse the

processes of Digitisation in terms of their constituent actigif&ee below)and assign costs to each based

on a number of variables and adjustments to allow for, for example, the scale, complexity and format of the
material to be Digitised.

In addressing the central question of this study, we will make use dfriiegs and calculations of several
of these methodologies, including:

f{ DiCoMd
1 NUMERIE
f JISMigitisation Costs Studly

In addition, we will make use of cost and pricing models from commercial Digitisation services, as well as co
data (where availabldfom commerciallyfunded or public/private partnership projects.

Digitisation Activities

As with any other manufacturing or supply process, the process of Digitisation can expand or contract to
include a variety of activities, depending on the natufeh® activity.

In order to create a meaningful and consistent approach to this enquiry, the authors have defined the scope
of Digitisation as including the following activifies

Activity Description

Selection Choosing material to be digitised

Preparation Making objects and books ready to be digitised

Description Cataloguing, description, indexing and the creation of managemer
information

Conservation Care, handling, packaging, transparnd conservation of thenaterial

Production of Intermadiates For example, microfilming and photography

Technological Infrastructure Includes equipment (scanners, computers), software and suitable
space for Digitisation

! Digitisation Cost Model (DiCoMelttp://cat.inist.fr/?7aModele=afficheN&cpsidt=17182074

> NUMERIC Digitisation Costs studigtp://www.numeric.ws/

® JISMigitisation Costs Studhttp://www.jisc.ac.uk/media/documents/programmes/digitisation/digitisatiezostsfull.pdf
* MINERVAigitisation Cost Reduction Handbook
http://www.minervaeurope.org/publications/CostReductioninDigitisation_v1l 0610.pdf
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http://www.minervaeurope.org/publications/CostReductioninDigitisation_v1_0610.pdf

3.2.3

3.24

Quality Management

Error checking and correction

Conversion to master Digital foats

Scanning, digital photography or audio and video encoding

Storage/maintenance

Storage and management of digital assets for use and preservatio

As can be seen from the above schedule of coststyiesof costs involved in Digitisation can begped

as:

i Creation/conversion costs:

o Overhead (staffing, space, depreciation on equipmeniality contro)
o0 Fixed apital expenditure (equipment, training, software licensing)
o Variable productiortosts (pefitem scanningrights clearance

1 Longterm Management costs:

o0 Overhead (staffing, space, depreciation on equipment)
o Capital expenditure (equipment, storage infrastructure, training, software)
o0 Variable retreconversion costs (formathifting, management)

The LIFE Project has provided a useful modiieohature of the costs incurred in Digitisation and Digital

Curation:

Acquisition Ingest Bit-stream Content Preservation| Access
Preservation

Selection Quality Assurance Repository Admin Preservation Watch | Access Provision

Submission Metadata Storage Provision Preservation Plannin¢ Access Control

Agreement

IPR & Licensing Deposit Refreshment Preservation Action | User Support

Ordering/invoicing Holdings Update Backup Reingest

Obtaining Reference Linking Inspection Disposal

Checkin

LIFE Model v2.hftp://www.life.ac.uk/3/docs/ipres2009v24.pjif
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3.2.5 For the purposes of this enquiry, we have focussed on the primary creation/conversion costsfanming
Digitisation. It is important, however, to note that funding these upfront fixed and variable costsaifng
digital content in turns creates a significantly greater financial obligation to thetkmng preservation,
management and publication sts of this material.

3.2.6 Inthis sense, funding models for Digitisation are directly analogous to those of physical museum, archive an
library infrastructure. Funding acquisitions without provision for the lifetime costs of ownership and
stewardship of thematerial has a negative lortgrm effect on the integrity of the cultural record. In the
same way, funding the creation of digital content without a clear economic model for supporting the long
term stewardship costs will result in the lotgym loss of tle value of the initial investment.

327 1Sy0O0S> Ia I O2NRffFNR (2 GKS 1jdSadAz2y WK2g¢ YdzOK
FdzNIKSNJ ljdzSaidiAzy 6y20 I RRNPaAaaASR Ay (GKAA addaReo 2
2F 9dzNRPLISQA OdzA (dzNI € KSNARGEFIS gAtt adatt oS | A
depends on the extent to which cultural heritage organisations internalise the responsibility to curate and
conserve digital material alonglg their existing collecting practices.
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4.1

41.1

4.1.2

4.1.3

41.4

4.1.5

Understanding Formats
The Impact of Format & Condition on Cost

The scope of material collected, managed and curated by cultural heritage institutions spans the diversity of
human creativity and output. Hence,gémature of the potential input materials for Digitisatics
tremendously diverse.

Format and condition have a direct and significant impact on unit costs. Where material adopts a broadly
standardised format (such as printed books, for example), it$sipte to achieve cost reductions through

the use of repeatable, larggcale, batch or senindustrial processes. Where the material displays a wide
range of formats, or makes use of a format that precludes batccessing (such as the need to light nalur
specimens individually, for example) then the costs will be significantly higher.

Most Digitisation workflows include an element of ggeanning preparation, conditional assessment and
potentially also conservation. Where objects have to be moveckttdipitised (as is the case in most
projects), and particularly where the Digitisation is taking place offsite, additional costs of inspection,
packaging, transport and handling must be taken into account.

Not only this, but format has a direct impact tire extent of the material that is to be considered for
Digitisation. Hence, an estimated 30% of AV material in collections will show some signs of deterioration anc
up to 25% is considered too fragile to be exposed to air and light in the Digitisatioesst

A simple classification scherfa formatshas been developed by a number of cultural heritage agencies to
include:

Classification Scope

Books (simple) Sinple, unbound or boundbooks of a standard sizenainly text in a standard sans
seriffont (eg. paperback fiction books)

Books (complex) Nonstandard bods with complex binding, images typography(eg. reference
books, dictionaries, nofiction hardback)

Simple 2D Simple flat documents on a standard paper stock with relatively sineplecontent

Complex 2D Nonstandard sizes or media or with relatively complex graphical or schematic
content (eg. manuscripts)

Simple 3D Simple 3D objects with relatively few planes/facets (eg. biscuit tins, coins)

Complex 3D Complex 3D objects withumerous planes/facets/indentations and/or structural or
operational elements (eg. medical or scientific instruments)

Largescale 3D Larger and/or working 3D objects with complex spatial requirements (eg. vehicle
SimpleAudio Simple, welrecorded audio content stored on a stable medium

Complex Audio Complex, multpart or poorlydescribed audiotsred on a fragilanedium
SimpleVideo Simple, weklrecorded video content stored on a stable medium

Complex Video Complex, multpart or poorlydescribed video sired on a fragile omedium
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4.1.6

4.1.7

4.1.8

It should be noted that there is no single authoritative system of classification for formats, and the approach
GSyRa (G2 @FINE O2yaARSNIofé o0SGgSSy asSoOutzano | SyC
manuscripts, are often separated into its constituent parts.

For the purpose of this study, we will adopt the classification used in tHeidéd NUMERIC project, since
this has been tested most robustly against actual Collection Types, althouitjie fourposes of clarity, we

gAtt
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The NUMERIC classificatisrshown in theable below:

Object/items/materials in collections

Units

.221a O6AyOfd® Wwl NB

Published, printed books

Newspapers

Published, printed newspapers

Journals and other serials

Periodicals, magazines or other published material in a serialised form

Government publications

Printed material produced by Government or Government agencie

Other printed material

Other printed material not confirming to any of the above definitions

Manuscripts

Handwritten book or document

Maps Map of geographical areas or features in a printed form
Photographs Photographic reproductions, producedhard copy
Microforms Printed micrereproductions of works such as newspapers
Engravings A print made from an engraved plate

Drawings An illustration drawn by hand in a hard copy form
Posters Printed posters

Postcards Printed postcard

Sheet mug A musical composition in printed or written form

Other images not listed above

Other forms of visual representation not included in the above list

Archived Government records

Information records produced by Government or Government agencies

Archiwed historic records

Information records of particular historical significance

All other archived records

And other form of information record not included above

Man-made artefacts in museums

Man-made djects, toos, artefactancluded in museum colleicins

Natural specimens

Natural materia(flora, fauna, mineralln museum collections

2D works of art

Works of art in a 2D format, such as paintings, illustrations & prints

3D works of art

Works of art in a 3D format, such as sculptures or otheri¢ations

Other museum objects

Other objects in collections of a type not confirming to the above list
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4.1.9

Film and video recordings

Visual material recorded onto a physical storage medium

Music and recorded sound

Audio material recorded onto a physictbrage medium

Other items not listed above

All other material not included in the above list

d4K264a GKS b!laowlL/

Simple Classification

NUMERIC Classifications

Books (simple)

q Books

Books (complex)

T Rare Books

Simple 2D

Journals

Posters

Postcards

Archived Government records
Other printed material

Other archived material

= =4 —a —a —a 9

Complex 2D

Newspapers
Manuscripts

Maps

Photographs
Engravings

Drawings

Sheet Music

Microforms

2D works of Art
Archived historic records

= =4 —a —a —a _a_a._a_°a._23

Simple 3D

Man-made artefacts (simple)
Other museum objects

= —a

Complex 3D

Man-made artefacts (complex/fragile)
Natural history specimen

3D works of Art

Monuments

Landscape

= —a —a —a —a

Largescale 3D

Man-made artefacts (large)
Natural histay specimen (large)

= —a

Simple Audio

1 Audio recordings (simple)

Complex Audio

1 Audio recordings (muljpart, fragile)

Simple Video

1 Video recordings (simple)
Film footage
Other timebased visual media

= —a

Complex Video

1 Video recordings (complex, mufiart, fragile)
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51

511

5.1.2

5.1.3

A Structured Approach to Normalising Costs
Developing a Digitisation Costs Calculator

For the purposes of thigigly, we have created a calculatof Digitisation costs which enables cultural
heritage agencies to input data against a seoeweighted variables and multiplier$he structure of this
calculator, and the factors of which it takes account, gttewn in the table overleaf.

It should be noted that none of the figures used in this study are absqltitey are all relative within
margins of error, based on the number of variables at play and the relative complexity of their interactions
on one another.

It is technically not possible to produce a single absolutely authoritative algorithm or formula for the
calculation of Digitisgon costs given the interdependence of the operational variables at play. Every project

is different, and the contextual environment has a tremendous influence on the actual costs.

Table. Schedulef cost variables for Digitisation based on an analgbctual costs

Group Variable Definition
Infrastructure Organisation type Selection from a defied list
Organisation status Multiple selection from a defined list indicating the
legal/governance status of the institution.
Annual turnover Annual operating budget for the institution
Dedicated Digitisation space Availability of dedicated space for Digitisation
Dedicated staff Availability of dedicated staff for Digitisatipimcluding
staff attached to partner organisations
Est. % Cdction already Digitised Estimation of the proportion of Collections already
digitised (as an indicat®f experience/expertise
Dedicated legal support Availability of dedicated legal advice and support
(including capacity and experience in Righta€ince)
Content Books (simple) As described above

Books (complex)

Simple 2D

Complex 2D

Simple 3D

Complex 3D

Largescale 3D

Simple Audio

Complex Audio

Simple Video

Complex Video
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514

Rights Status Copyight

%of material for which cpyright clearances required

Orphan works

Proportion of material for which the copyright owner is
either unknown or cannot be traced

Out of print Proportion of materiathat is known to beout-of-print
Outputs Hiresolution image Whether the Digitisation will produce-nésolution,
archival quality images suitable for preservation purpos
Promotional image Whether the Digitisation will produce attractive,
specificalllit images for use ipromotional activity
Loresolution image Whether the Digitisation will produce desolution,
archival quality images suitable for online distribution
OCR output Whether the Digitisation workflow wiliseOptical
Character Recognition (OCR) scanning
Encoded video Whether Digitisation will produce encoded audio in an
industry-standard file format
Encoded audio Whether Digitisation will produce encoded video
TEI XML Whether the Digitisation will produce text with structure
markup in Text Encoding Initiati¢€EIl) XML format
Postproduction Colour correction/balancing Whether colour correction will be done using photo

management software in pogiroduction

Quality Assurance

Whether resources are allocated to qualihanagement

Metadata creation

Whether the Digitisation will produce new metadata
records about the content

Metadata enrichment

Whether the Digitisation workflow will enrich existing
metadata records about the content

As can be seen from this table, the number of variables invoitvedsting a Digitisation pject is significant
illustrated in the following simple illustratioof the options for formats

Item Number of potential options
Bound/unbound 2
Page size (8.5x11, 11x17, 17x22) 3
Scanning resolution (300dpi, 400dpd0sipi) 3
Scanning bit depth (1, 8, 24) 3
Handling (fragile/noffragile) 2
Place of performance (on/off site) 2
Possible price combination 216

¢lofSY
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5.15

5.1.6

5.2

5.2.1

N2 NRSNJ 62 LINBODARS
quality sufficient that it can be shared with Europeana, we will construct a putativé&paspean
Digitisation Project with the following speciftaans:

=A =4 =4 =8 =4
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That it will span a range of experienced and inexperienced partner organisations

That it will span a range afternational,national, regional and local institutions

Tha the desired output of museum and archive gation will be hires images andthetadata

That the desired output of library digitisation will be a combination of source imaigg ©CR text in
a structuredXML format

gAtt
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1 That we only intend to digitise one jgp of each published title, irrespective of multiples or editions

Given the tremendous variation in cost betweerhiouse, projectbased Digitisation and outsourced,

ongoing Digitisation (for example through a public/private partnership), we will evathateosts of each of
these approaches separately. In so doing, we will provide a relative comparison of the cost of funding
Digitisationby cultural heritage organisations against the cost of enabling them to outsource or collaborate

with commercial parters.

The NUMERIC Cost Model

The Etfunded NUMERIC project developed a satiuf costs br digitisation(see figure below):
Object/items/materials in collections | Units Median results
Digitised as %| Pages per | Cost per | Cost per
of collection | unit dzy AG | LJ 3S
.2214a O0AyOf ® Wwl N Volumes 0.05 250 191 0.50
Newspapers Volumes 1.7 14 - 1.56
Journals and other serials Volumes 0.1 350 15 0.35
Government publications Volumes 16 723 2961 3.72
Other printed material Number 5.9 3 14 3.70
Manuscripts Number 0.3 123 184 8.74
Maps Number 1.2 - 11 -
Photographs Number 3.9 - 4.07 -
Engravings Number 4.4 - 20 -
Drawings Number 20 - 4.82 -
Posters Number 18 - 17 -
Postcards Number 33 - 3.14 -
Sheet music Number 1.3 23 29 1.07
Other images at listed above Number 18 - 5.13 -
Archived Government records Metres 50 768 - 0.74
Archived historic records Metres 25 500 399 0.80
All other archived records Metres 54 3636 2901 0.80
Man-made artefacts in museums Artefacts 53 - 3.89 -
Natural specirans Objects - - - -
2D works of art Exhibits 72 - 11 -
3D works of art Exhibits 75 - 11 -
Other museum objects Objects 10 - - -
Film and video recordings Hours 3.4 - 1125 -
Music and recorded sound Hours 9.1 - 14 -
Other items not listed above Number 45 - - -
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6.1

6.1.1

6.1.2

6.1.3

The Scale of European Cultural Heritage
How much cultural heritage is there?

QadAYlIGAYy3a (KS O2ad 2F RAIAGAAAYT 9dzNRLISQa Odz Gd
answer the following questions:

How many museums, liaries and archives are there in the’'2U

How much material of each type do they hold?

What is the unit cost of digitising each type of material?

Based on these figures, what is the total cost of digitising cultural heritage?

= =4 =4 =4

* The calculations in thigport refer to the specific current membership of the, except where explicitly
stated otherwise.
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libraries. Efforts towards mapping have been fani comprehensive, and the estimate is complicated by

the relative complexity of defining the scope.

In order to reach reasonable estimates, we have broken the domain down into 3 sets of investigations:

Libraries:

What is the extent and composition tife Library sector in the EU?

What evidence do we have to quantify the extent of the collections held by different types of library?
What proportion of Library collections should/ban bedigitised?

What proportion of that body of material has been diggtil already?

= =4 -4 -

Archives:

What is the extent and composition of the Archive sector in the EU?

What evidence do we have of the extent of the collections held by different types of Archive?
What proportion of Archive collections should be/can be digitised?

What proportion of that body of material has been digitised already?

=a =4 -4 A

Museums:

What is the extent and composition of the Museum sector in the EU?

What evidence do we have of the extent of the collections held by different types of museum?
What proportion ofmuseum collections should be/can be digitised?

What proportion of that body of material has been digitised already?

= =4 -4 A

Audio Visual Collections

1 What evidence do we have of the extent of the collections of AV material already held in museums,
archives anditbraries?

1 What information do we have about the cgsér-hour of Digitising AV material under differing

conditions?

What are the specific factors affecting Digitisation costs for AV material?

To what extent can we extrapolate estimated costings for thitenml in the EU?

= =
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6.1.4

6.1.5

6.2

6.2.1

6.2.2

6.2.3

Quantifying the amount of material under consideration is not a simple function of the number of each type
of institution in a given Member State. There is, for example, considerable duplication of book stock across
Libraries, and varian in museums between 100 objects for some leading Art museums up to 110m objects
for large Natural History museums.

In addition, there is a significant body of cultural material (for example, film or AV archives) held outside
museums, archives and ldmies. A comprehensive view on the costs of digitising all cultural material should
therefore take some account of the implications of Digitisation by Broadcasters, publishers and other forms
of film archive (such as Film Institutes).

Material not to be dgitised

Previous studies have highlighted the fact that there are significant bodies of material in libraries, archives
and museums that it is either not appropriate to digitise, or which do not need to be digitised.

This material represents an importaadjustment to our calculation of the potential costs of digitising
9dzNR LISQ& Odzf GdzNF f KSNAGEFIST aAyOS ¢S OFy RA&O2dzy
be digitised.

The table below summarises the proportions of Collectios tlo not need to be digitised, based on the
figures established by the NUMERIC project, along with a rough estimate of the proportions remaining to be
digitised:

Institution No need to digitise | Digitisation completed | Awaiting digitisation
Archives 36% 1% 63%
Broadcasters 28% 6% 66%
Museums 3% 25% 72%
Libraries 69% 1% 30%
Other 0% 15% 85%
TOTAL 31% 11% 58%
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7.1

7.1.1

7.1.2

7.1.3

7.1.4

7.15

7.1.6

7.1.7

7.1.8

The Cost of Digitising Libraries
Defining Scope

Ouir first enquiry willook at the aggregated cost ofgitising the material helthy European librarieghe first
challenge in considering Digitisation in libraries relates to the definitiatope

European libraries include the following types of organisation:

National libraries

Public Libraries
University Libraries
School &Spedal Libraries

= =4 =4 =

There are45 National Libraries acro&sirope, as represented by the Council of Eur@ptlling
approximately 17&ervice points)

There are approximately 205336 Public Libraries{%), at an average of 0.00042 per capita of poputatio

There are approximately 10161 Higher Education or University Librarie&fy,/at an average of 0.00002
per capita of population.

There are approximately 164,436 School Libraries in the Member Staté®4y/at an average of 0.0034 per
capita ofpopulation.

There are approximately 29089 Special Libraries (excluding Health) in the Member Statés)(at an
average of 0.00006 per capita of populafion

The relative distribution of libraries in the EU is shown below:

TOTAL LIBRARIES in EUROPE 409067

Public Libraries (50%) 205336

School Libraries (40%) 164436
Special Libraries (7%)

HE/University Libraries (2%)

National Libraries (0.04%)

0 100000 200000 300000 400000 500000

F b208 (KM wHeh{c!'Ay [L! wht 9Q I fa2 AyOfdRSa aSNBAO

® Source: LIBECON/UNESCO Statistics
® Note: Data on Special Libraries is extrapolated based on a single source (1998, LIStHI{tB TUH) and subject to a larger
margin of error
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7.2

7.2.1

7.2.2

7.2.3

724

7.2.5

7.3

7.3.1

National Libraries

A national library may include a number of additional sites or service points, or in some cases may even be .
cluster of smaller institiions. There are an estimated MationalLibrariesn the Council of Europe,
representing a total of approximately 188rvice points.

National libraries hold large quantities of printed and digital material across a wide spectrum of different
formats, including

Conference proceedings
e-resources

Ephenera

Incunabula (booklet or pamphlet printed before 1501)
Journals

Manuscripts and archives
Maps

Microforms

Moving image

Music

Newspapers and comics
Official publications
Patents

Philatelic (stamps)
Photographs

Printed books

Prints and drawings
Rare books

Reference works
Reports

Sound

Theses

Trademarks and designs

E R N T T B B B B B I B B R

National libraries are not normally lending libraries. Instead they collect and care for printed material of
particular significance, as well as holding material submitted under requiremenitsdat Deposi{see
below).

Given that many Legal Deposit Libraries also mandate the supply of multiple copies of each new title within
its collecting scope, and that Legal Deposit activity is duplicated across multiple institutions, we will assume
only ore Legal Deposit collection per country, and that this may contain multiple copies of individual titles.

In calculating the likely costs of digitising the holdings of National Libraries, it will be important to consider
that most of these institutions habeen running active Mass Digitisation Programmes {00 $ears, and

that a significant proportion of their collections are already digitised.

Public Libraries

The estimated 205,000 Public Libraries throughout Europe fulfil a variety of functiolslimgclending of

printed books support for learningprovision of Internet access and the provision of access to newspapers,
magazines and journals.
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7.3.2 For the purposes of calculating the total holdings of books in European libraries (see below), weledgao
that the primary function of Public Libraries is the provision of access to multiple copies of books, one or
more copies of which will be lodged with the Legal Deposit and/or National Library of each Member State.

7.3.3 Hence, when considering the quast of Digitising the total number of available titles (as opposed to the
total holdings of bookper s, then we will need to exclude from the calculation the bgtdck held by
Public Libraries.

7.4 University Libraries

7.4.1 As with Public Libraries, when idering the total costs of digitising the collections of Academic/University
libraries, it is important to draw a distinction between book stock that is likely to be held already in a Legal
Deposit or National Library, published academic literature ssdh@ses or rare books and material that is
OftFaaSR Fa WaNBeQ fAGSNI (GdzZNB 60NRIRféx LINAYGSR o

7.4.2 Again, for the purposes of this calculation, we will discount the collections most likely to be duplicated
elsewhere and focus on the dily costs of Digitisation of the other forms of collections held by University
Libraries.

7.5 Special Libraries

7.5.1 There is a large and active community of Special Libraries in Europe, including Company, School and Healtl
Libraries.

7.5.2 School libraries in padular are unlikely to hold significant quantities of material that is not already lodged
with a Legal Deposit Library, and so will not be included in this calculation.

7.6 How Many Books?
7.6.1 Since books represent one of the most important (if not actuallyntiost numerous) collection types in
Libraries, it is important to establish a reasonable figure for the total number of printed books that require

digitisation.

7.6.2 Estimates of the number of actuaboks(as opposed to titles) in Libraries, including editichgplicates,
serials and other multiples vary considerably.

7.6.3 IFLA estimates in 200Gor example, put the total holdings of European Libraries at approximately 16bn
items (see table below), including 5.64bn books, at an estimated 1.41 trillion pages.

Media Quantity (estimated)

Books 5.64 billion books, 1.41 trillion pages
Microform 0.02 billion units

AV Up to 6.54 billion units

Other Up to 3.69 billion units

TOTALS 15.89 billion units (+/15%)

7.6.4 Given, however, that each library is likely to hoidltiple copies of a number of titles, and that ownership of
individual titles will be duplicated across multiple institutions, a calculus based on rawstmmékwould
provide a considerable ovastimation of the likely costs of Digitisation.

" IFLAGIobal Library Statistics 19000- http://archive.ifla.org/lll/wsis/wsisstats4pub_v.pdf
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7.6.5

7.6.6

7.6.7

7.6.8

7.6.9

7.6.10

7.6.11

7.6.12

7.6.13

7.6.14

The Googl®ooks Project has recently completed its calculation of the number of possible titles for
SAIAGAAlIGAR2Y T IAQGAY3A |y SadAYFLGSR G241t 2F wmony
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methodology (described below), particularly given that it is based on metadata derived from existing
Digitisation programmes.

It is also worth considering whether the aim of our idealised-Baropean Digitidion programme is to
digitise all individual titles within Europe, or whether it is to digitise the mataedaklready digitised by
Google Given that we presume that the ultimate aim of the Digitisation is to preserve in perpetuity and to
provide free @en access to the books, we will not take into account the significant body of mdteritd

15m titles to date}hat has already been digitised under the Google Books Project.

The aim of the Google Books Project is to digitise every book in exisiadde make them available
through the Google Books platform. In order to coordinate this process, Google undertook a project to
estimate the number of books eligible for Digitisation.

Google has evaluated the validity of usinternational Standard BdoNumbergISBN), and their preursors
Standard Book Numbe(SBN) but discounted these on the basis of inconsistent application and their
relatively short history. Similarly, unique identifiers sucl.issary of Congress Control Numbleas also
been dscounted on the basis that they correlate to bibliographic records, but not to individual titles.

Instead, Google aggregates book metadata from 150+ providers (such as union catalogues) to create a raw
dataset of a billion records. This is then analyzkd precise method of analysis is not known) to filter out
duplicates within each data provider, giving a total number of 600rdwadicated records.

This 600m records is euplicated further using a tiered comparison of different record attributes. Gonog
admits that this is an inexact process, but based on their algorithm, the 600m dataset is reduced further to
210m, which still includes a significant body of records for-mook materials such as maps, microforms,

audio recordings and videos. Excluding S48 S NBadz a4 Ay Iy SadGAYFGSR wmn
exclude serials, equals approximately 130m unique titles.

So how valid is the Google estimate? The logic is clearly based on direct experience of handling actual
material, and on the aalysis of a significantly greater aggregated body of digital data than exists anywhere
else. The formula for the dduplication of records is as comprehensive as possible given the nature of the
data, and from published information is graded accordinghi statistical reliability of given attributes as
comparators.

The difficulty is that the calculation ultimately depends on the validity of the input data. Drawing data from
Mpnb a2dNOSa fSyRa GKS OF f Odzt I (A 2ayy wayNdindepehdently Y I & &
verifying the correlation between the billiemdd metadata records and actual publishing.

The conclusion, then, is that the Google estimate cannot be 100% accurate, but that it is very likely to be the
best esimate that anyonds able to provide without a separate Digitisation and metadatgregation

programme on a comparable scale. It is also worth noting that since the estimate was published in August
2010, very few serious concerns have been raised about its validity.

Forthe purposes of this study, therefore, we will take the Google Books estimate as a comparator against

which to consider the validity of the reported data from the libraries themselves, and we will also consider
their methodology when considering the issofiltering to avoid duplication.
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7.6.15 We must also be awaref the fact that the Google Books estimate includédgitles published worldwide
and not simply those that have been collected by European libraries. It is possible, for example, that the
130m fgure includes significant bodies of material from the US, China and the Middle East, copies of which

are not held in European libraries.

7.6.16

7.6.17
National Libraries

7.6.18

eligible for Digitisationwe can perform the following calculation:

Even, therefore, if the estimated 130m books is accurate, it is likely that the number of books eligible for
digitisation in European libraries is lower than this.

The data from the NUMERIC report, weighted and scaled to the library comnitutoty (as distinct from
the relevant institutions covexd under the original surveygstimates a total book stock of 215mthe

If we further apply reductions to account for the amount of mateailaéady digitisedaind the quantitynot

average250 pages per book)

Description % reduction Outcome
Starting figure - 215m
Adjustment to exclude multiples (based on Google) 11% 191.35
Already Digitised 1% 189.44m

Not suitable for Digitisation 69% 58.73n
Estimated number of books to be digitised - 58.73m
Estimated number of pages to be digitised (based ¢ - 1.47bn pages

7.6.19 This figure is nogntirely reliable, since it depends on comparisons between a number of differeasdeg
within which different models for filtering may already have been applied. In particular, the figure a§f69%
books not eligible for Digitisation may already include an element of filtering for duplicates. If, on the other
hand, we postulate an upper limit of 69% and a lower limit of 50% (reported in NUMERIC), we can produce

the following ranges:

Description Multiplier Calculation
Starting figure - 191.35m
Already digitised 1% 189.44

If 69% not eligible for Digitisation

189.44m éss 69%

58.73m

If 50%not eligible for Digitisation

189.44m éss 50%

94.72m

Upper estimate for total number of pages

2.36bn pages

Lower estimate for total number of pages

1.47 bn pages
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7.6.20 Based on these calculations, we can postulate a tgigiblequantity of individual titles for Digitisation in
libraries (discounting duplicates and duplicated stock in Public ancetsity Libraries) at between 59m and
95m (noting that the data available for this calculation is subject to a significant margin of error).

7.6.21 This means that the total number pages eligibldor Digitisation ranges from 1.47bn up to 2.36bn.

7.6.22 Taking themeanof these figures provides an estimated 77m individual titles held in EU libraries that are
eligible for Digitisation, or 1.93bn individual pages.

7.6.23 A finalconsideration is the fact that as an increasing quantity of published material isdigital, and an
increasing number of countries have arrangementsHictronic Legal Deposihe proportion of new book
publishing that does not require Digitisatids increasinglhis means that, ultimately, the effort to digitise
the total holdings of books gredominantly degacyeffort.

7.7 How Much Per Page?

7.7.1 Having established a reasonable estimated range for the number of pages eligible for Digitisation within the
scope of this study, it remains to establish a reasonable calculation of the estimated cogtgpeo digitise
them.

7.7.2 As noted previously, estimates for ppage Digitisation costs vary considerably, both in actual value and in
terms of the costs that are allocated under them.

7.7.3 ltis difficult, for example, to provide a valid liker-like equivalence between the costs of Digitisation in a
project context (where factors such as overheads, startup and capital costs must be apportioned across the
per-page cost)an outsourced Digitisation service context (where overheads may be defrayed across a
broader client base) and a largeale Mass Digitisation programme taking place in the context of a Public
Private Partnership (in which some overhead costs can be presumed because they are accounted for
elsewhere within the private partner enterprise).

7.7.4 Hence, in order to establish meaningful multipliers, we propose to investigate th@age costs for
Digitisation in the following 3 models:

1 Projectbased Digitisation of all eligible, naluplicated book stock held in European libraries (National
and LeghDeposit libraries) in which theigitisation projects are run on a distributed bdsysa large
number of individual organisatiorand Digitisation is performedinouseand onsite

1 Projectbased Digitisation of all eligible, n@uplicated book stockédd in European libraries (as above)
in which Digitisation is outsourced to a commeraofs$ite Digitisation service.

1 Longterm massDigitisation Programme of all eligible, ndnplicated book stock held in European
libraries (as above) run as a Puliidiate Partnership with a major technology partnand in which
the majority of Digitisation takes place onsite

7.7.5 These models, and the cost models associated with them are, of necessity, a simplification. They do,
however, highlight the relative vald®r-money of working in partnership with external services and
agencies, in which the overall costs of Digitisation can be defrayed over multiple years and the overheads
attributable to the process for the library itself are significantly reduced.
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7.7.6

7.7.7

7.7.8

7.8

7.8.1

7.8.2

One critcal point to note is that these estimates do not include the costs of retrospective Rights Clearance
for the material to be digitised. The costs of clearance are outside the scope of this report, and have been
addressed elsewhere in research on behathef European Commission.

The output specification for our putative Digitisation project is that the output materials should be of a

jdzl t AGe adzZFFAOASYG (2 alidra¥Fe GKS WidatAaAde aLISOA
metadata aggregato its requirements in terms of image quality and metadata are significantly lower than,

for example, the specifications for preservation formats.

For the purposes of this exercise, we will assume that the outputs from the proposed Digitisation programme
would include:

One METS file per book

One PDF file per book

One ALTO or equivalent file per page (containing the OCR text)
One JPEG2000 file per page (for archiving)

=A =4 =4 =4

Case 1: Projedbased Inhouse Digitisation of All Eligible Books

Assuming a total d59-95m books 1.47 to 2.36bn pag@$o be digitised, we can calculate the likely costs of
Digitisation, based on the following elements:

Capital costs (equipment, setup, staffing, training)
Preparation, including unbindin@er volume cost)
Scanning costger page, bitonal) x 250
OCReconversion costfper page) x 250
PDFconversion cost§per page) x 250

Simple metadata creation (per volume)

=A =4 =4 =8 -8 =9

The component costs vary considerably, but the followiigln and low estimatefigures are based on
averages fronturrent and recent projects:

Low Estimate

Item Perd2 f dzYS / 2a i

Capital costsper volumeg 4.50

Preparation, selection and unbinding (plus conditional assessmen| 4.50

{OFyyAy3 Ozaita o0endmp LISNI LI 3|375

h/w O2y@SNBRAZ2Y 02adGa oendny LJ20

PDF conversion cogbse n @1 LISNJ LI 3S E Hpn |50

Simple metadata creation (per volume, simple DC record) 7.5

TOTAL per volum| €124 per book
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7.8.3

7.8.4

7.8.5

7.8.6

7.8.7

7.9

7.9.1

High estimate:

Item Perd2 f dzYS / 2a i

Capital costgper volumé 6

Preparation, selection and unbinding (plus conditiomssessment) | 4.50

{OryyAy3 O2aita o6endno LISNI LI 3|57.50

3

h/w O2y@SNEA2Y O2aita oendny LJ20

7

t5C O2yQ@SNBRA2Y O2ada o6endo LIS|75

Simple metadata creation (per volume, simple DC record) 7.5

TOTAL perJome | €170.50per book

Based on these high and low estimated costs, and the upper and lower limit of our estimated number of
eligible books, the potential cost ranges are illustrated in the following table:

Books (lower estimate) Books (upper estima
Cost per book (lower estimate) €7.32bn €11.7%n
Cost per book (upper estimate) €10.06bn €16.2(Mn

The total cost range, therefore, for digitisingelijiblebooks in libraries in EU Member States is
I LILINE E A7 iyS fi@2be, on the basithat the work is completed predominantly-tiouse on a
projectbasisand requiring upfront capital investment in setup costs

Given the sensitivity of Digitisation costs to external and organisational factors, a direct mean is less relevan
here, but fa the sake of completeness, the mean of these figures would bem @17 ¢c 0 Y &

It should be noted that these calculations provide a lower estimated figure for thegdeme cost of book
SAIAGAAlIGAZ2Y OGKIY GKS 2NRIAYLFE FAYRAYy3Ia 2F GKS b
volume and a much higher tegnd estimate.

One possible reason for the difference in costs is that some elements of the cost model have reduced since
the original NUMERIC survey exercise, for example because of reductions in equipment or software costs.
Equally, the scope of datattering for this Digitisation Costs study has been far less than that gathered for
NUMERIC. It is to be hoped that the new ENUMERATE network will provide a robust ebaenesth

which to refine these cost estimates.

Case 2: Projedbased Outsourced Ditisation of All Eligible Books

Assuming a total of 595m books (1.47 to 2.36bn pages) to be digitised, we can calculate the likely costs of
Digitisation, based on the following elements:

1 Project Management (predominantly staff costs and overhead)
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7.9.2

7.9.3

Preparation, including unbinding (per volume cost)
Scanning costs (per page, bitonal) x 250

OCR conversion costs (per page) x 250

PDF conversion costs (per page) x 250

Simple metadata creation (per volume)

=A =4 =4 =8 =4

The key differentiating factors between the costglenthis model and the previous model are the

comparatively lower upfront capital costs on the acquisition and installation of equipment, recruitment,

staffing overheads and training.

The component costs vary considerably, but the following high aneftwated figures are based on

averages from current and recent projects:

Low Estimate

Item Per@d2 f dzYS / 24
Project management (per volume) 2.15
Preparation, selection and unbinding (plus conditional assessmen| 4.50
{OFyyAy3a Oz2aia 6endmp LISNI LJ 3I|375
h/w O2y@SNEAZ2Y O2aita dendno LJ750
PDFconversio@2 & & oendnt LISNI LI IS H175
Simple metadata creation (per volume, simple DC record) 4
TOTAL per volum| €73.15 per book
High estimate:
Item Perg2 t dzYS [ 24&i
Project Management (per volume) 3.50
Preparation, selection and unbindjr{plus conditional assessment) | 6
{ OF Yy Ay 3230eRpade & 250 paged) 57.5
h/w O2y@SNEAZ2Y O2aida dendno LJ750
t5C O2y@SNEA2Y O2aia 6endmn LJ25
Simple metadata creation (per volume, simple DC record) 4
TOTAL per volum| €103.50per book
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7.9.4 Based on these high and low estimated costs, and the upper and lower limit of our estimated number of
eligible books, the potential cost ranges are illustrated in the following table:

Books (lower estimate) Books(upper estimate)
Cost per book (lower estimate) €4.32bn €6.9%5bn
Cost per book (upper estimate) €6.11bn €9.8%n

7.9.5 The total cost range, therefore, for digitisingelifiblebooks in libraries in EU MerabStates is
' LILINB EA Y (St @ brem theobasis yhat the woek ds @ompleted predomirtig via outsourcing
and without the additional requirement for upfront capital expenditure on setup costs

796 Ameant ONRPaa (KSaS FAIdNBaA g2dzZ R IABS |y SadAYlGSR
7.10 Case 3: Digitisation of Atligible Books by Public/Private Partnership

7.10.1 Assuming a total of 595m books (1.47 to 2.36bn pages) to be digitised, we can calculate the likely costs of
Digitisation, based on the following elements:

Project Management (per volume)

Preparation, inclugig unbinding (per volume cost)
Scanning costs (per page, bitonal) x 250

OCR conversion costs (per page) x 250

PDF conversion costs (per page) x 250

Simple metadata creation (per volume)

= =4 =4 =4 -4 =9

7.10.2 The key differentiating factors between the costs under this moddltar previous two are the
comparatively lower pescan, OCR conversion and metadata creation costs. These are based on figures fror
the Google Books and Microsoft Digitisation projects, and the cost differential is most likely due to the
increased procedsqg rate, slightly lower error rate and the economies arising from experienced staff and
sunk investment in technology.

7.10.3 The component costs vary considerably, but the following high and low estimated figures are based on
averages from current and receptojects:

Low Estimate

Item Perd2 f dzYS / 2a i

Project Management 2.15

Preparation, selection and unbinding (plus conditional assessmen| 4.50

{OFyyAy3a O2aia 6endny LISNI LJ 3|20

h/w O2y@SNEA2Y O2aita oendno LJ750

t5C O2y@SNRAAZ2Y O2aia oendnt LJ]17.50
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Simple metadata creation (per volume, simple DC record) 3.50

TOTAL per volum| € p.15per book

High estimate:

Item Per@2 £ dzYS / 2a
Project Management 3.50
Preparation, selection ahunbinding (plus conditional assessment) | 4.50

{(OFyyAyd O2aita oendm LISNI LI 35|25

h/iw O2y@SNEA2Y O2aita oendnn LJ 10

t5C O2y@SNBRA2Y O2ada oendny LJ17.50

Simple metadata creation (per volume, simplé cord) 3.50

TOTAL per volum| €66.50 per book

7.10.4 Based on these high and low estimated costs, and the upper and lower limit of our estimated number of
eligible books, the potential cost ranges are illustrated in the following table:

Books (lower estnate)

Books (upper estimate)

Cost per book (lower estimate)

€3.2%n

€ [24bn

Cost per book (upper estimate)

€3.920n

€6.320n

7.10.5 The total cost range, therefore, for digitising @lgiblebooks in libraries in EU Member States is
I LILINE E A3Y2Bbi t8& 6.820re on the basis that the work is completed predominantly via outsourcing
and without the additional requirement for upfront capital expenditure on setup costs.

7.10.6 Themean2 ¥ G(KSaS O2aiia 62dA R FY2dzyli (2 endr poyd

7.11 Summary of Costs

7.11.1 The following tal® summarises the estimated cost ranges for the 3 different approaches tc mass
digitisation, based on the above calculations:

[2¢6 SadAYI A3IK SadANaSly 06eo
In-house, projectbased Digitisation 7.32 16.20 11.76
Oursourced, projeebased Digitisation 4.32 9.83 7.08
PublicPrivate Partnership Digitisation | 3.25 6.32 4.79
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7.11.2 Itis important, however, to appreciate that these costs (apart from the fact that they are based on very
broad approximations and not exact figures) are not elyambmparable on a likéor-like basis.

7.11.3 The costs of i#mouse, projecthased Digitisation are significantly higher, but this is due in part to the huge
upfront capital investment of equipping an institution to undertake Digitisation. This is, howevre-@ff
capital expenditure that can be defrayed over a number of years. Not only this, but the hidden value of this
approach is that it generates core skills and expertise and increases internal capacity to undertake future
Digitisation activities. The befits of this internal development are not simply in enabling more efficient
FdzidzNBE S5AIAGAAFGA2Y Y oO0dzi Ffaz2 Ay AYLNROAY3I GKS 2

7.11.4 On the other hand, the apparently much lower costs of Digitisation in the cbafexPublic Private
t I NIYSNBKAL YI&ala GKS SEGSyd G2 6KAOK OFLAGEE SE
of acquiring expertise in IPR and licensing) are offset by existing sunk investment on the part of the
commercial partner.

7.11.5 Itis also important to note that the output of the first two types of project (which generate digital assets that
FNBE GKS WLINRPLISNIEQ 2F (GKS Odz GdzNI f AyadAddziazy |
output of the latter, PP#project, in which the commercial partner may place restrictions on the use of the
output (including, for example, commercial use by the cultural institution).

7.11.6 Care should be taken, therefore, when considering the optimal approach, not to be too dindictynced by
the significant apparent variations in cost. It is of equal importance to consider the infrastructural and
capacity benefits to cultural institutions of developing internal Digitisation programmes, as well as the
usability of the eneproduct to satisfy an opefaccess or Public Good mandate.

7.12 Orphan Works
7121 WhNLIKIFYyQ ¢g2NJa INB ¢g2Nla FT2N g6KAOK (GKS 2gySNI 27

7.12.2 Orphans come into being for a number of reasons. Either the information about Copaftigiaition is not
collected at the point of acquisition, or the information becomes disconnected from the material during its
lifetime, or it is simply the case that the original rightsholder can no longer be traced in order to secure
appropriate permisens.

7.12.3 The issue of Orphan Works is of particular importance to cultural institutions because they present a tension
between the mandate to provide open public access and the need to secure appropriate permissions for the
use of the material.

7.12.4 The choicefor many, is either not to digitise these works (and therefore not to make them accessible for
search and discovery) or to digitise them and thereby to accept a risk of infringing copyright, and the
potential legal liability arising from such an infrimgent.

7.12.5 In many cases, cultural institutions have opted not to digitise material that is of unknown or unverified
derivation, and hence the issue is having a direct effect on the completeness and integrity of the cultural
record. Several solutions have lrediscussed, on both a national and a European level, including collective
licensing and indemnification. None of these have so far found widespread acceptance, due in part to the
lack of legal support for the principles of Due Diligence and Diligenttsearc

7.12.6 The problem of Orphan Works is less acute in the case of recent printed books thacdpyiight museum
collections, for example, but it is nevertheless a significant factor in light of the considerable opportunity cost
of not providing access to reial of unknown derivation.
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7.12.7 The joint Strategic Content Alliance/Collections Trust report conductethtfrem the Coltiresearch project
to assess the range and impact of the Orphan Works problem on the museum, archive and library sector. Tt
table elow shows the averagedut results of key findings in this research:

Museum Library Archive Gallery Education | Health
Mid-range estimate of average 7.5% 7.5% 25.5% 7.5% 7.5% 2.5%
number of works that are Orphang
Proportion of institutions whose | 95% 88% 94% 96% 91% 58%
servces are seriously affected by
Orphan Works

7.12.8 Based on these estimates (which were confirmed in a recent exercise to extend the findings across Europes
countries other than the UK), we estimate that between 4.43m and 7.13m ofahet® 95m titles eligible
for Digitisation in European libraries may be Orphan Works.

7.12.9 If the IFLA projection of a total 5.64bn books in stock in libraries is correct, this could imply a figure of some
0.4bn titles in public ownership that are Orphan Warklthough this figure would need to be subject to far
more rigorous investigation before it could be considered valid.

7.12.10Nor is the Orphan Works issue limited to books. An estimated 95% of newspapers published before 1912 ar
now orphans, and thén fromthe Coldstudy estimated approximately 90% of the photographic record as
orphaned.

7.12.11Collectively, then, Orphan Works represent a huge proportion of the holdings of European cultural
institutions, and represent a significant barrier to future accessjbilit

7.12.12in the reportAssessment of the Orphan Works issue and the Costs for Rights Cléakanaee/uopala found
examples in which the potential costs of Rights Clearance for Orphan Works wg@etiges higher than
the initial costs of Digitisation. Nowof @ ( KA & = & theiraté sk \hichHiie kightsHelbei iS$ Q
successfully traced and appropriate permissions secured can be less than 50%, even after costly and diliget
search.

7.12.13As with many issues around Digitisation, it is more likely thatcam@micallysustainable solution will be
found at scale (for example through collective licensing or an EU legislative instrument) than at the level of
individual organisations, since the duplication of efforts involved in Rights Clearance for Orphaut-arfid O
Print works is considerable.

7.13 Out-of-Print titles

7.13.1 Out-of-print books are printed works which are still within the period of copyright, but which are no longer
actively being published by their publisher.

7.13.2 The recent Google Books Settlemefitrendel Settlement Agreeme)tmakes a distinction between
commercially availabland nonrcommercially availablbooks, the latter broadly covering cof-print works.
D223tS Aa SyGAGf SR -af-grint Works SithékRHe driakf perdvissidriedrightsAoider,2 dzi

® http://sca.jiscinvolve.org/wpl/files/2009/06/sca_colltrust_orphan_works -fidal.pdf
® http://ec.europa.eu/information_society/activities/digital_libraries/doc/reports_orphan/anna report.pdf
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7.13.3

7.13.4

7.13.5

7.13.6

7.14

7.14.1

7.14.2

7.14.3

7.14.4

whereas they must make specific agreements with each rightsholder to secure permissions to make the
digitised book available for display.

This ruling has significant implications for cultural institutions engaged in Digitisation foe puilblic access.

As we have seen previously, IPR clearances account for a significant proportion of the upfront preparation
costs of the Digitisation workflow. If it can be established reliably that they are not obliged to secure
permissions in respect afut-of-print works, under the precedent established by the Google settlement,
then this cost can be avoided.

There is no way, using current evidence, to establish a reliable figure for the proportion of book titles held in
European cultural institutionthat are outof-print.

The recent written submissidhto the Comi#é des Sageom the International Federation of Reproduction
Rights Organisations (IFFR®})s out a number of proposed basic principles for libraries wishing to digitise
collections inorporating outof-print works. These include:

1 That the current status of a title as eaf-print does not necessarily indicated that publishers and
authors do not intend to commercialise the work at a point in the future;

1 That libraries should proceed thitheir Digitisation activities, but with the greatest possible
transparency and in dialogue with authors and publishers;

1 That Reproduction Rights Organisations (RRO) should be mandated to establish and manage licensing
solutions in respect of owbf-print works.

The difficulty with solutions of the type presented by IFFRO is that theewak capital expenditure on
upfront licensing of Orphan and/or owtf-print works is less palatable to cultural organisations (who do not
historically have a budgetaiprovision sufficient to cover the proposed costs) than the potential risk of
damages arising from an infringement, particularly given the relative protection afforded through risk
management and takedown policies.

Digitising Rare Books in Libraries

Sofar, we have addressed the questions arising from the Digitisation of current book stock in libraries. We
have not taken into account the significant quantities of rare books and similar printed matter, which
account for a large proportion of their overdlook holdings.

The acquisition, preservation and protection of rare bookaigmportant function of National Public and
University libraries, where a majority of rare book stock is held.

The Digitisation of rare books is expensive, due in partedigility and norstandard format of the
material, but also because of the relative complexity of OCR scanning and particulardgogreation. For
these reasons, rarbook Digitisation requires a far higher degree of human intervention, and is less
susceptible to the efficiencies of mass or bajmfocessing.

Based on weighted averages, the NUMERIC report provides the following estimates for the number of rare
books iNWNXB t S @1 y (i withiy Buibpe rnitkihg @sfssofXigitising them:

10 http://www. ifrro.org/content/ifrro-recommendsguidelinesfacilitate-solutionslicensingout-print-works
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Numberof rare books | Cost per book SAIAGAELl GAZ
National Libraries 5,678,632 154 0.87
University Libraries 3,796,669 117 0.44
Public Libraries 12,735,200 122 1.55
Special Libraries 873,406 426 0.37

7.14.5 These figures would lead us to expect tat@f 23.08m rare books in library collections, which could be
digitised at a cost of 3.24bn Euro.

7.14.6 For several reasons, however, this may be an underestimation of the scale of the question. Firstly, in
establishing the estimated digitisation costssiniot clear whether participating institutions factoredaithof
the workflow costs associated with the conversion and qualtgurance of rare book material. Secondly, the
NUMERIC figures relate only to a sample communitglef/antinstitutions, wherein fact rare book material
is likely to be found in all cultural heritage institutions.

7.14.7 Further, the calculation of the likely costs of digitising rare books is far less susceptible to adjustment for
duplicates, since by their very nature rare bookslass frequently multiples of the same title (and even
where they are, an individual volume or edition is likely to have more significance than a simple duplicate).

7.14.8 If we apply the same coshodel to the Digitisation of rare books as to current printeak®, we must factor
in the following elements:

Capital costs (equipment, setup, staffing, training)
Preparation, including unbinding (per volume cost)
Scanning costs (per page, greyscale/colour*) x 250
OCR conversion costs(per page) x 250

PDF conversiocosts (per page) x 250

Simple metadata creation (per volume)

= =4 =4 =4 -8 -4

* Unlike current printed books, which in the majority of cases can be scanned to create a bitonal image
without significant loss of contextual and/or cultural information, the tonality of plagie is more likely to be

of importance and hence rare books would tend to be scanned in higher resolutions, with greater bit depth
and in either greyscale or colour.

** As noted previously, rare books are more likely to be printed in-siamdard fontsand to be more
susceptible to printing defects, which means that the OCR conversion anecerrection costs will be
correspondingly much higher.

7.14.9 The Library of Congress has estimated a total af dpergage for the Digitisation of a rare book, factoring
in the costs of identifying and preparing materials, scanning, metadata creation, automated generation of
OCR and minimalgncoded text, quality control and project management. This providetahofe€1,169 to
scan a 30{gpage Rare Book (@1065 to scan an average 2page book).

71410C2NJ (KS 02aida 2F WSyKI yOSR -réakiabla téxhwith abripiel SGML g K A O K

encoding and possible also geocoding, the costs are signifitaghigr- €¢6.10 per page, og1,523to scan a
complete 256page book.
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estimated costs for different Rare Book activities in libraries:

7.14.11TheReport on the Task Force on the Artefact in Library Collettimosides the following useful chart of
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7.14.12Adjustirg the quantitativeestimate of 23m Rare Books from NUMERIC is correct, then we can calculate a
total range for digitising Rare Books in relevant collections (as defined under NUMERIZ}abn to
€35.03bn.

7.14.13Given an estimated 70% of Rare Books thatedtteer too fragile to be digitised or otherwise not appropriate
for Digitisation, we arrive at a compounded estimate of 6.9m baokslevant institutionsat a total cost of
betweene6.73bn anct10.51bn(MEANe8.62bnF RS LISYRAY 3 2y gRSERSND 6 BN L
WSy KFYyOSRQ YSiGFRFEGEF. ONBIFGA2Y | yR GSEG YAyAy3d

7.14.14lt should be noted, however, that these figures are caveated on the basis of the NUMERIC selection of
WNEBtSOIyiQ AyadAaddziaAzyaoe ¢KA& aStSO0edRnthesl & 2y
recommendation report of the SISTATS. These extrapeld figures should be revisited light of new
evidence arising from the ENUMERATE Thematic Network.

7.15 Digitising Archival Material in Libraries
7.15.1 Libraries, and in particular National andilarsity Libraries, hold and preserve large quantities of archival
material. This material includes Government records, historical documents and other forms of archival

record.

7.15.2 The following estimations are taken from the NUMERIC analysis of quantipbgsical units (and resulting
conversion ratios) for archival material in libraries:

Y hitp://vww.clir.org/pubs/reports/pub103/appendix6.html
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Metres Pages per metrg Pages (bn) | Cost per page | Cost €bn)
National Libraries | 105082 7000 0.74 0.8 0.59
University Libraries| 181280 7000 1.27 0.8 1.02
Public Libraries 42478 7000 0.30 0.8 0.24
Special Libraries | 195577 7000 1.37 0.8 1.10
TOTAL 2.94

7.15.3 As before, when analysing NMERIC data, care must be taken to allow for the fact that these figures are
drawn from a sample aklevantinstitutions, and that there is some disagreement on the criteria for

relevance.

7.15.4 In paticular, the perpage cost mayot take into account the flkosts of Digitisation workflow, which in the
case of archival material may require conditional assessment and conservation, and will certainly require

specific handling practices which will serve to increase the cost.

7.15.5 When compared to actual project ta certainly, the NUMERIC cost seems. |Bar example,ite UK

BOPCRIS/JISC Parliamentary Digitisation project in(288%elowdigitised a total of 1,260,262 pages at a
cost (including equipment, staffing, scanning and metadata creatiogi},669,05 ¢ a cost per page of

€1.32.

7.15.6 The cost ratios of the BOPCRIS/JISC Parliamentary Archives Digitisation project are revealing. The followin

table shows the percentage distribution of costs across this project:

Item Cost€ 0 % of total costs
Equipment (sanner) 582187 35

Content Management System 155298 9

other capital expenditure 106117 6

Digitisation 585594 35

Production of enelser formats 42399 3

Delivery channels (website) 187461 11

The following chart illustrates the relaéwdistribution of costs:
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7.15.7

7.15.8

7.15.9

7.16

7.16.1

7.16.2

7.16.3

7.16.4

7.16.5

E Production of end-user
formats

i Delivery channels
(website)

H Equipment (scanner)
B Content Management
System
b B Other capital expenditure
H Digitisation

This approximate distribution of costs (30% to equipment and capital outlay, 30% to digitisation and 30% to
supporting activities and delivery) holds true across the majority of all forms of Digitisation project, except
where the nature of the material is particularly complex.

Factoring a lower and upper estimate for the geExge cost 0€0.80 ande1.32 respectively, we can calculate
a lower estimate o€2.94bnand an upper estimate @4.85bn to digitise the total Archival ltbngs of all
relevant institutions.

Bearing in mind the adjustment of a 37% reduction to account for material that is not appropriate for
Digitisation (cf. Section 6.2) this results in a total estimated rangé& .86 toe3.05bn(MEANe2.45bn)to
digitise archival material held in European libraries.

Digitising Newspapers in Libraries

Alongside books and archival material, newspapers represent one of the largest proportions of the holdings
of National libraries, certainly by volume.

Although a sigricant majority of newsprint is now bordigital, the collections of libraries span newspaper
LJdzo f AAKAY3a FNBY GKS SIENIeé mtnnQa G2 GKS LINBaSyi
potentially billions of pages.

Nor is the Digitisatio of newspapers an uncontested area for libraries. The May 2010 announcement of the
partnership between the British Library and publishing subsidiary Brightsolid to digitise 40ns+fmagehe

BL Newspaper archi\atracted considerable criticism from plishers and content providers concerned to
preserve market value for their content offerings. It should be noted that the proposed scope of this project
I RRNBaasSa 2yte | 002dzyia F2NJ a2YS pooxz 2F GKS . NA

The pe-page Digitisation costs for newspapers vary considerably depending on the fragility of the paper
stock and the complexity of the format, and the other usual contingent variables attendant on the process.

As with all Digitisation activities, these coate susceptible to economies of scads pointed out by Edwin
Klijn in his 2009 articl&he Quality of Quantity: Newspaper Digitisation at the Koninklijke Biblicth@ale

2 hitp:/iwvww.ifla.org/files/na/papers/ifla75/99-kliin-en.pdf
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greater the throughput of material, the lower the individual geage costs, sindébecomes possible to
make better use of automated equipment and to standardise metadata creation.

7.16.6 As with the Digitisation of books, the costs are broadly lower whem#évespapemigitisation is conducted
in the context of a Public/Prjvate Partneigtihan when out§ourced, and both tend to be cheaper than
running entirely inlK 2 dz4 S 2 NJ Wo2dziAljdzSQ 5A3IAGAaLFGA2Y LINRPINI Y

7.16.7 The estimated total cogper-page for the BBrightsolid project is £1 (orl.17 on current exchange rates), a
total investment ofe46.8m over the 1§ear period of the project. It should be noted, however, that the
intended endproduct of this Digitisation programme is a commercialailable content service, and that a
number2 ¥ G KS WNBIfQ Oz2aida YIFLe 0SS 2FFasSat Ay (KAa OF

7.16.8 The BL/Brightsolid figure is broadly corroborated elsewhere, however. For examiile, NUMERIC findings
which estimated a pepage cost of between0.97 ande 1.56, depending on the institutional context.

7.16.9 A more complex exercise rests in estimating both the likely total Collections of newspaper archives in
Libraries, and in estimating what proportion of those Collections ought to be taken into ac@tist.
complexity is compounded by widekleported discrepancies in the number of pages per newspaper across
different editions and the quantity of material that has already undergone conversion into microforms.

7.16.10This latter issue represents a very serious challengstiblishing viable data on the quantity of newspapers
to be digitised. Many libraries have converted their newspaper holddngsassento one or more
microformats as part of earlier larggcale preservation activities, such that a majority of newspapges
may now be in microform, rather than original format.

7.16.11There is simply insufficient data to perform a valid calculation on this material, particularly since information
about newspaper holdings is concatenated with information about serials, ¢ieals and legacy material
converted into a wide variety of microforms.

7.16.12Instead, then, of seeking to provide a legitimate multiplier as we have with other types of material, we would
postulate a hypothetical situation in which each European Member Stadertakes a largscale
Digitisation programme of its newspaper archives, along similar lines to the project of the British Library.

7.16.13DA @Sy GKFG GKS . [ Q& FYOoOAUA2Y 2F nnYb LI 3Sa& NBLNE
date, we would sggest establishing a median figure for our hypothetical European Digitisation Programme
of 20m pages per EU Member State.

7.16.14Such a programme would produce 540m pages at a total cost of bete@88bn ancc0.84bn (based on
upper and lower estimates from NMERIC and the RIMEANe0.68br) including selection, preparation and
baselevel metadescription.

7.16.15The remaining complexities in this process include regional variations in cost, and the possibility that
participating nations may not have access to 20megsagf newspaper material. We have also not adjusted to
account for whether these pages originate in print or microformmaince of the two, print Digitisation is the
more expensive, but that relative savings on scanning costs would be balanced by idaisasgery and
preparatory costs.

7.16.16There is no need to adjust this figure furtiteraccount for percentage exclusigrsnce we would anticipate

that in selecting the 20m pages per EU Member State, each participant would already have excluded any
material not suitable for Digitisation.
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7.17

7.17.1

7.17.2

7.17.3

7.17.4

7.17.5

7.17.6

7.17.7

7.17.8

Digitising Maps in Libraries

The collection and preservation of cartographic material isrgyortant function of libraries, and many
libraries around Europe have been actively engaged in Map Digitisation projectheyest 10 years.

From the NUMERIC survey, the bulk of cartographic material is held in National Libraries (4,785,929
individual maps) and University Libraries (1,949,386). Add to this the estimated 500,000 maps in Public and
Special Libraries, and wave an approximated figure @23m maps in European Libraries (actual

distribution shown in the chart below).

Map Holdings by Library Type

3% 4%

W National Libraries
W University Libraries
M Public Libraries

i Special Libraries

The costs of map Digitisation obviously vary considerably with the nature and complexity of the material, but
in general it represents an egpsive form of Digitisation because of the specific nature of the content.

Specifications for recent Map Digitisation projects tend to be at the higher end of the scale, to include:

9 Hiresolution (608900dpi) scanning/photography
1  Colour scanning/photogiphy
1 Enhanced metadata creation (including geocoding)

Maps also tend to incur higher handling and transportation costs, because of the wide rangesiéndard
formats and the need manually to open and place them, and also for this reason are legsiblest®the
economies of batciprocessing or masdigitisation.

Because image files associated with map Digitisation tend to be very large, the ability to store the output
formats while still iRproject is more of an issue than with many other form®dgitisation.

Thecosts of map Digitisation are also more susceptible than some other forms of Digitisation to significant
variation on the basis of the anticipated use of the output format. It is possible to take a picture or a scan of ¢
map that is sufcient for display, but if the intent is to create rich GIS information, Digital Elevation Models or
material that can be used within CAD workflows by engineers and architects, the costs can vay.&®m

up to€600-1000.

For the purposes of this enquiry, we will remain faithful to the directive to supply digital assets that are
sufficient to meet the requirements of Europeana. Given that Europeana is primarily a metadata search and
browse service,  F YOGAOALI GS GKI G GKS &LISOARG ONYIIARS Gl2Ldif d
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collections. It is important to remember that Digitisation against this relatively low specification is unlikely to
satisfy the usage requirements of most euskers.

7.17.9 On this basis, however, NUMERIC provides a low threshe#l@® per map and a high thresholda##2.80
per map. Assuming 7.23m maps, this yields a low estimate28m and a high estimate efL64m.

7.17.10Given the nature of the material, we must also assume that a significant proportion of map material is either
too fragile to digitise, or is not appropriate for Digitisation. Adjusting on the assumption that this applies to
36% of material (as indicated in NUMERIC), we have a total estimated cost bett@28m and103.84m
(MEANe61.03m)to digitise the map colleains of National and University Libraries in Europe.

7.18 Digitising Photographs in Libraries

7.18.1 Analogue photographs, slides and transparencies represent arguably the largest body of material held by
9dzNR LISQa f AONI NRASaZ | NOKA dgs%ad natyaRhistorgzpé&eaayhd. 6+ F G S NJ

7.18.2 Estimates (based on the NUMERIC project, plus reported figures from National and University Libraries) put
the total number of photographs held in European librarie84anh, with the majority being held in National
Libraies (see illustration overleaf).

Holdings of Photographs by Library Type

0,
39, 4%

2%

W National Libraries
| University Libraries
M Public Libraries

[ Special Libraries

7.18.3 Among the approximately 30m individual photographs held in National Libraries, it is estimated that some
1.2m (approximately 4%) have been digitised through previous programmes, leaving a body of 28.8m
remaining.

7.18.4 It is important to remember that a significant proportion of these holdings atpyraphs maye
ephemeral, or of relatively little cultural value, because they will have been acquired in large undifferentiated
batches relating to particular collecting pritbes of the institution A sgnificant part of anyigitisation
programme will involve the selection, gkiplication and cataloguing of this undifferentiated material.

7.18.5 The UK Higher Education Data Consortium (HEDS) provides the following cost estindifesyent forms of
image/transparency digitisation:
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7.18.6

7.18.7

7.18.8

7.18.9

Formats 150dpi | 300dpi 600dpi 1200dpi | 2400dpi | 300dpi 600dpi 2400dpi
8-bit 8-bit 8-bit 8-bit 8-bit 24-bit 24-bit 24-bit

35mm slide € MALT € H®H N
€ H®PoQ € HDy

35mm negative €nPda € M®BMN
EMDp N e Mmdc d

Other transparency e M®Bc d € H®p

sizes € H®OHT €eodnd

Photographs (A3 or eEMBngeMBPoseHDAT EH®NMEODCT

less) eMPcgqe MPY deHDCH ceo®dPngendHp

Printed Matrial (A3 ENPMTENBHGE N PP H EMPTNEHBDN

or less) ENPHdendPpyemMdnT EeHPoqgqeodnd

Photocopies (A4 or EN®nNyYye ndmi

less) ENPOMKEe ndPM{

Glass slides and plate EMMDPge mn P

(A4 or less) eMndgemT ®dr

(All prices have beeroaverted to Eurdrom original GBP figurgs

In order to establish a reasonable estimated cost for the Digitisation of photographs in libraries, we need to
take into consideration the ancillary costs of:

Selection

De-duplication and cataloguing
Rights clarance

Sorting by shape/format
Scanning

Metadata creation

Quality Assurance

Project Management

= =4 =8 -8 -8 -8 -8 -9

The majority of these costs depend on staff time, and hence can be extremely difficult to calculate on a
normalised basis. The overall cost is a function ofstlaéf costs and the work rate of the individual staff,

noting that work rate tends to improve over time in larger projects (as workflows are refined and staff gain in
competence).

Normalised estimates from a range of medium to lasgale projects indate a range of:

91 € b per image for simple, straightforward images
1 € b2 per image for nostandard, damaged or complex images
1 € m1b per image for oversized or very complex images

If we were to proceed with the Digitisation of all 28.8m photographs estimated to bem&drbpean
libraries, the costs would be very considerable (see table below):
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Material type Estimate | Perimage costg 0 Total estimated cogm)
Simple Low 4 115.2
High 6 172.8
Complex Low 9 259.2
High 12 345.6
Oversized Low 12 345.6
High 15 432

7.18.10Adjusting on the basis that libraries have indicated that approximately 70% of their collections are either not

suitable or not eligible for Digitisation, we have the following revised estimates, based on 8.64m photograph:
(30% of the total estimatedn-digitised holdings):

Material type Estimate | Perimage costg 0 Total estimated cosg(Y 0
Simple Low 4 34.56
High 6 51.84
Complex Low 9 77.76
High 12 103.68
Oversized Low 12 103.68
High 15 129.6

71811L F S OFtOdA FGS | NRdzZAK SadAYlFrdS 2F cm: 2F K2f RA
can estimate the total cost range betweeh4m ande19.44m to digitise 8.64m photographs across
European libraries.

7.18.120f all of our estimates, this one is perhaps prone to the greatest margin ofeitra only by investigating
the collections to iderfy the nature of the material and the extent of the duplication that we would be able
to arrive at a more accurate estimate. We therefore recommend that considerable additional research is
done in this particular area to improve our overall knowledge.

7.19 Digitising AV materiain Libraries

7.19.1 Given the specific nature of Audio Visual material, and the particular cost implications, we have investigated
GKS O02ai AYLXAOFGA2ya 2F RAIAGAAAY T 9dzNRBLISQa ! +

7.20 The Cost of Digitigig Libraries

7.20.1 We are now in a position to evaluate the overall estimated costs of digitising different types of material held
in library collections. The schedule of costs below shows the main components of this calculation:

Material Type of Digitisation Lower estimate | Higher estimate
Books In-house 7.32 16.2
Outsourced 4.32 9.83
Public Private Partnership | 3.25 6.32
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Rare bookgincl. manuscripts &

incunabula) 6.73 10.51
Archives 1.85 3.05
Newspapers 0.52 0.84
Maps 0.018 0.103
Photographs 0.014 0.19

7202 al LIJSR F3AFAyad 2dz2NJ o LINE Lbiauses grojest, basedPigitistiorversds 5 A I A
outsourced Digitisation or work completed under a Public Private Partnership), we can therefore calculate
the following estimates:

Lower estimate Higher estimate MEAN estimate
(ebn) (ebn) (ebn)
Distributed, predominantly #nouse 16.45 30.89 23.67
Digitisation
Distributed, predominantly outsourced 13.45 24.52 18.95
Digitisation
PubliePrivate Partnership Digitisation 12.38 21.01

7.20.3 As noted lefore, the cost differential between the models masks the greater complexity of the way in which
the real costs of Digitisation are allocated across different project activities, and they are not directly
comparable on this basis.

7.20.4 It should be noted thathe cost of digitising Audiovisual material has been explicitly excluded from this
calculation. These costs will be factored into the final calculation of overall costs.

7.20.5 There is no accurate way of calculating Digitisation costs outside of the coftxtatual project. These

figures are based on a series of projections, estimates and extrapolations from real costs in current projects.
They should be read as indicative only, and all are subject to a margin of error.
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8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8.2

8.2.1

8.2.2

8.2.3

The Cost of Digitising Mseums
Scope

Digitisation in Museums is different from MaBgitisation in Libraries. As noted previously, it is less a
guestion of converting cultural material from one format (such as a printed book) to another, and more of
creating a digitasurrogat of the original physical artefact for the purposes of promotion, access and
conservation.

The museums sector is smaller than the library sector in Europe and although in somtharsespe of
collections is comparabl@uch as natural science), in h@seas museums are dealing with a smaller
guantity of material.

Because museum digitisation is concerned partly with the communication of narrative and rich cultural
information, the attendant costs are much higher than for the Digitisation of booke, Bécause there is a
smaller quantity of material, museums are less able to establish and refine the type oftaigenvorkflows
which lead to significant efficiency savings in libraries.

Allied to this is the greater diversity of objecttypesinnmié O2f f SOl A2y ad |  YdzaSdzy
artefacts from the microscopic to the gigantic, covering a range ofmade and natural artefactdVhile

books can be unbound and fed through shésding scanners, objects in museum collections may require
specific equipment, or may need to be photographed from multiple angles to create a suitable image.

Not only are museum objects generally more complex in terms of scanning and reproduction, they are less
susceptible to batciprocessing for metadataredion (with the exception of wellocumented collections of
slide transparenciesHence while book scanning can produce maché@@able text via OCR, all of the
metadata associated with an individual artefact must be created through human intervention.

It is important, when considering museums, to differentiate between lasgale National Museums (akin to
National Libraries and Archives) and the laai of smaller institutions, many of which are either
commercially independent or supported at a looakegional Government level.

Output Formats for Museum Digitisation
Digitised images of objects in museum collections can be used in a number of ways:

Hi-resolution scans to support conservation and conditional assessment
Lowresolution images for delery through online collections databases
Lowresolution images to illustrate records in Collections Management Systems
Inclusion in catalogues and posters for the purposes of marketing and promotion
Images of various resolutions for image licensing,iretad arton-demand services

= =4 -4 -8 -9

Not only this, but museums are increasingly investigating the possibility of outputting more complex formats,
such as highesolution 3dimensional renders to be inserted into special effects workflows for television
production, or scans to provide templates for 3D printing and fabrication.

Because of the potential promotional and commercial use of images of museum objects, museums tend to
expend more effort to create digital assets that are highelue, more attractive antetter-lit (leading one
blrGA2y It YdzaSdzy G2 RAFFSNBYOGAIGS 06S0G6SSy W5AIAGA
on the preparation of individual objects for photography.

49



8.2.4 Many museums use the opportunity of photographing an objeatreate more than one image type, to

8.3

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

8.4

841

8.4.2

satisfy different use requirements. As an example, the V&A museum in London creates the following 3
YielrlSaQ 2F LK2023aNY LK FTNRY | aAy3atsS aSaarzy

i) Arecord shotusually taken by a nespecialist photographer, to based for general purposes such
as exhibition planning;

i) Acreative shoin which the object is photographed in an attractive setting, for uses in posters and
promotion; and

iii) Adescriptive imaggewhich is taken at the highest available resolution and usetbhgterm
curation, preservation management and identification.

Scale of Museum Digitisation

Due to these considerations, the average workrate, or output rate of museum Digitisation projects tends to
be slower than in a largscale, batckprocessingibrary Digitisation project.

Also, due to the different nature of the material, museums have not attracted interest from commercial
Digitisation partners in the same wayg libraries. There is no equivalent to the Google Book Search or
Proquest Digitisén projects in the museum community, with the result that there has been less technical
innovation in the field and a lower overall investment in museum Digitisation.

The NUMERIC project indicated that European museums estimate that a higher percdritage o
Collections is valid for Digitisation (only 3% is excluded, as opposed to 36% in archives and 69% in libraries
and also that a significantly higher proportion of their Collections (25%) have already been digitised.

Even allowing for the potentiaf a slight bias on the basis of the profile of museum participants in NUMERIC
(generally, larger, betteequipped National museums), this figure is proportionately higher wherpened

to libraries and archives, most likely due to the significantly loawerall quantity of material held in

museums.

It is important to note at this point the significantly smaller quantity of available research data on the subject
of specific Digitisation costs in museums. This seems likely to be due to the quantigjtishfion activity

that is undertaken in the context of other activities (such as conservation), but very few museums in Europe
publish explicit data about their Digitisation expenditure as distinct from other collectelated activities.

Museum Cokctions in Europe
There areapproximately 17,678useums in Europe, based on figures submitted between 2003 and2008
There are, on average 0.000080 museums per capita of populattbe European Member States

averaging out at one museum for every B& European citizens.

Of the c. 17,673 museums in the EU, we estimate the following divisions between art historical/
archaeological museums, natural science museums, and other types of mtiseum

¥ SourceDigitisation Programmes in the V&3ames Stevenson)
4 Extrapolated from European Commission published figures & reports provided by the E@dtvork (see appendix)
*Based on figures provided by the NUMERIC final report (see appendix)
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8.4.3

8.4.4

8.45

8.5

8.5.1

Other museums (18%) 3181
Science Museums (38%) 6716
Art Museums (44%) 7776
TOTAL MUSEUMS in EUROPE 17673
0 5000 10000 15000 20000

The distinctions between museum types are statisticsitipificant because of the broad differences in the
nature of their CollectionsSimilarly, the difference between the holdings of the large number of small
museums and the relatively small number of very large museums is also a significant statigtical fa

Where the predominant material types in libraries were books, archival material, photographs and other
printed matter, the predominant types in museums are:

Man-made artefacts
Naturally-occurring material
2D works of art

3D works of art
Photographs

= =4 =4 =4 =4

We should note, from the outset, that these classifications cover an incredibly diverse range of material.
Waky(f RSQ I NISTFIOGaz F2NJ SEFYLXSSE INB tA1S8te G2 A
furniture, from fragile ancient pottery to caemporary plastics. There is clearly no statistichdlyitimate

way to normalise the costs of Digitisation across this range of material. To address this, we will average out
per-object costs on the basis of existing projects. The resulting figures sheuéken as no more than very
broadly indicative, and we anticipate that future projects will differentiate more specifically between objects
of different material types.

Cost Models for Museum Digitisation

In essence, the components of the basic costlel for museum Digitisation are the same as those for
libraries and archives, comprising:

Selection/preparation
Conservation

Rights clearance

Location & movement control
Scanning/photography
Metadata creation

Quality Assurance

Project Management

= =4 =4 =4 -8 -8 -8 -9
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8.5.2 The malels for Digitisation projects tend to be similar to those for libraries, but at a smaller scale, and

8.5.3

854

8.5.5

8.6

8.6.1

without the option of Public Private Partnership Digitisation at any scale other than the larger National
museums. They include:

f Smaka O £ S W agRigdrini proje&sundertaken thouse and based on particular thematic
collections or groupings of object/material type.

9 Largerscale Digitisation projects undertaken either on an outsousoased, or irsourced (for example,
using mobile Digitisatiolabs or onsite scanning facilities operated Byfarty contractors)

9 Ongoing Digitisation (photography and scanning of slides and transparencies) as part of the normal
workflow of Collections documentation, conservation and cataloguing.

Many museums matain facilities for the creation of digital surrogates of objects as they move through the
normal workflow of Collections Managemetht his 2004 study dteproduction Charging Modeda behalf

of the USbased Mellon Foundatidfi Simon Tanner of Kings B Consultancy Services (KDCS) highlights
the broad divisions of investment in Digitisation infrastructure shown overleaf.

LG A& AYLRNIIFIYyd KSNB (2 RAaGAy3IdziakK 0SisSSy asSo
particular, the ogoing process of conversion of slide transparencies (themselves the result of earlier
programmes to record collections photographically) is different from the Digitisation of larger objects,
which in turn is different from the production of higralue imags for retail or promotional purposes.

Type of Digitisation infrastructure % of sample museums
In-house Digitisation facilities (owned by museum) 66%

Outsourced Digitisation infrastructure (hosted in museum) 9%

Mixture of both 8%

No Digitisatiorinfrastructure 17%

Table: Proportion of sample of US museums by Digitisation infrastrydiamaer, 2004)

These figures raise an interesting possibility. It may be thattiemnyg strategic investmenti building core
capacity in musems to include jitisation as part of ongoing core activity delivers a greater return on
investment than supporting Museum Digitisation through challenge or project funding, since in theitgng
the unit cost of Digitisation will be reduced. There is insufficient evidea justify this hypothesis, but it
may prove an interesting avenue of enquiry for future research.

Digitising Manmade Objects in Museums

Since marmade artefacts make up a significant proportion of the overall holdings of museum collections, we
will begin our investigation with these.

' hitp://www.kdcs.kel.ac.uk/fileadmin/documents/USMuseum SimonTanner.pdf
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8.6.2 There is very little evidence concerning the total quantities of objects of any type, includingac
objects, in museum collections in Europe. Relatively little mapping has been completed, and where it has, it
tends to be regionalkgpecific and not applicable across the broader Eurozone.

8.6.3 The NUMERIC project provides the following estimates of the quantities cfmade material in museum

collections:
Museum type: Number of marmade | Number of Estimated number
objects (median) museums of objects
Art/Archaeology/History Museums | 17476 7776 135893376
Science/Technology Museums 14200 6716 95367200
Other types of Museum 10501 3181 33403681
TOTAL 265m

8.6.4 Across all museum types, therefore, NUMERIC indicateparoximate figure of 265m for the total number
of manmade objects in their collections. This is equivalent to a mean average of 14,97@adznobjects
per museum.

8.6.5 This projected figure excludes all natural materials, archives, audiovisual materigilhgsi sculpture and
photography.

8.6.6 As noted above, the costs of digitising m@aade artefacts varies considerably according to the material in
guestion. NUMERIC provides an estimated scanning cost per unit of bet8éhande6.68 but this must
be set in context of the related costs of prepaoat, processing and description.

8.6.7 The calculus of the distribution of funds across related project activities differs from the split in libraries into
fairly equal3rds, illusrated by the exemplar project below (figures from a small museuiminse
Digitisation programme}:

Cost centre Actual costd 0 % of total costs
Staff costs 80500 44%
Overheads 14559 8%

Equipment & software 86961 47%

TOTAL cost 182021

Numberof objects digitised 1500

Cost per object €121

Y Source: JISC Digitisation reports
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8.6.8

8.6.9

8.6.10

8.6.11

8.7

8.7.1

8.7.2

8.7.3

8.74

8.7.5

8.7.6

Within this type of cost model, the actual cost of the specific act of scanning or photographing the artefact is
marginal when compared to the attendant costs of management, preservation, rights mbesaad other
supporting activities.

Based on figures from NUMERIC and related project analysis, we can estimate an aveatagetper-
object ofe25 to€136 (MEANe80.50)to digitise fully a mammade artefact (noting that the spread of
potential costgeflects the broad spectrum of material types in these collections).

Given that museums identify 28% of their collections as either having already been digitised or not being
suitable for Digitisation, we have an estimated 191m candidate objects siitabDigitisation.

Our total range of costs, therefore, to digitise these artefacts is betwder6bn and25.92bn(MEAN
€15.34bn)

Digitising Natural Materials in Museums

Natural materials in museum collections include a wide range of material including:
9 Flora (including type specimen)

1 Fauna (including type specimen)

1 Geological material (inclimg chemical and mineral material)

Based on estimates, we can extrapolate the following median holdings of natural materials in museums:

Museum Type Number of natural Number of Estimated
objects (median) museums number of
objects
Art/Archaeology/Histoy Museums 93 7776 723168
Science/Technology Museums 37359 6716 250903044
Other types of Museum 17301 3181 55,034,481
TOTAL 307m

Across all museum types, there are an estimated 307m natural science objects, giving an average of 17,351
objects p& museum.

Adjusted to account for the 28% of material either already digitised or not suitable for Digitisation, we
estimate an approximate total of 221m naturatigcurring objects eligible for Digitisation in European
museums.

Because natural scienceaterials occupy a similarly broad spectrum to rmaade materials, the range of
potential unit costs is correspondingly broadanging frome26 toe121 per unit (and adjusted to account
for anomalously large, complex, or hazardous objects.

The range of total costs is therefore very considerable, ranging bete®&dbn and26.72bn(MEAN
€16.23bn)to digitise the total holdings of 221m objsga median unit cost &f73 per individual object).
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8.8 Digitising Works of Art in Museums

8.8.1 Although works of art (both 2D and 3D) are relatively low in numbers, they represent a significant part of the
holdings of European museums and present a partiathallenge in terms of Digitisation.

8.8.2 As with other forms of mamade object, the costs of digitising Works of Art mainly comprise staffing and
overhead costs of preparation, conservation and metadata creation. The actual Digitisatigeicesis a
relatively minor part of the overall cost.

8.8.3 These costs are compounded by the relative complexity of moving works of art so that they can be digitised.
Movement of works frequently requires expert technical staff, and will have a considerable impact on the
work or throughput rate of the Digitisation facility (which is why many museums elect to digitise dbjects
siturather than move them).

8.8.4 For the purposes of this investigation, we will consider the following:

Paintings
Sculptures
Prints
Drawings
Engravigs

=A =4 -8 8 9

8.8.5 NUMERIC provides us with the following estimates of total holdings of each of these material types in
different types of museum:

Art/ Science/ Other TOTAL | Equivalent
Archaeology | Technology (m) (million | to....
(m) (m) objects)
Paintings 5.83 0.67 1.11 7.62 431 paintings per
museum
Sculptures 6.22 0.94 2.54 9.71 549 sculptures per
museum
Posters/postcards 6.61 9.16 2.86 18.63 1054 posters/postcards
per museum
Drawings 7.37 20.15 1.44 28.96 1639 drawings per
museum
Engravings/prints 7.08 1.52 1.91 10.51 595 engravings/prints
per museum

8.8.6 Based on these figures, we can estimate a total of 75.43m works of art in European Museums, equivalent to
4,268 works for every museum in Europe.

8.8.7 The unit costs of Digitisation for works of art are v&milar to those for digitising other forms of mamade
objects, because the processes themselves are essentially the same (not including any significantly
anomalous costs such as the need to conserve a particular work). Hence, we can presume a aiendér sc
€25 t0e136(MEANe80.50)for the Digitisation of works of art.
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8.8.8

8.8.9

8.9

8.9.1

8.9.2

8.9.3

8.9.4

An important consideration, however, is that a significantly higher proportion of eligible works of art will

It NEF Re KIS 0SSy RAIFAGAASRI ary@sidk mPa 3 GISNFB RNEB
Many Art Museums, for example, already hold complete or rezanplete digital records of their 2D works.
There is no evidenced mechanism for estimating the proportion of works of art in public ownership that have
been digitisel. And hence it is very difficult to establish what proportion to exclude from this calculation. If

we assume a total exclusion of 28% (as with other types of museum collection), then our total number of
candidate works is 54.30m, giving a projected cdstlo36bn toe7.39bn.

Digitising Photographs in Museums
As with libraries and archives, museums hold very significant quantities of photographic m&iemikrly,
too, it is extremely difficult to formulate reliable estimates due to the considerabiieunt of material that is

SAGKSNI dzy OF (i £ 23dzSR 2NJ OF GFf23dz2SR i W62EQ NI GKS

With this caveat, NUMERIC provides the following estimates for museum holdings of photographic material:

Museum Type Number of photographs| Number of Estimated
(median) museums number of
objects
Art/Archaeology/History Museums 10,000 7776 77.76m
Science/Technology Museums 53,600 6716 359.98m
Other types of Museum 15000 3181 47.72m
TOTAL 485.45m
72% considered eligible for Digitisati¢ 350m

On firstconsideration, a total of 485.45m photographs in museum collections in the EU Member States
seems to be an extraordinarily high estimated, but in practice, this equates to approximately 27,500
photographs per museum. Given the extensive photographicaeshield by some museums, this chimes
with normal expectations.

Employing the same cost ranges as for the Digitisation of photographs in libraries yields the following
calculation:

Material type Estimate PerA YI 3 S O2 & | Total estimated costfn)
Simple(60%) Low 4 0.84
High 6 1.26
Complex20%) Low 9 0.63
High 12 0.84
Oversized10%) Low 12 0.42
High 15 0.52

56



8.9.5

8.9.6

8.10

In aggregate, this model gives a total estimated cost for the Digitisation ofithkle photographs in
museum collections at betweeril.89b ande3.67bn.

Great care should be taken, however, in considering these figures. They do not, for example, exclude
multiples and are based on very broad estimates about the proportion of a golettiat will fall into each
category.

The Cost of Digitising Museums

8.10.1 We are now in a position to evaluate the overall estimated costs of digitising different types of material held

8.10.2

8.10.3

in museum collections. The schedule of costs below shows the main camisoof this calculation:

Material Lowerestimate € 0 Y 0 Higherestimate € 0 Yy 0
Man-made Obijects 4.76 25.92

Natural material 5.75 26.72

Works of Art 1.36 7.39

Photographs 1.89 3.67

Using these aggregated figures, we can now calculate an estimated cost of digitising the eligible material in
museuns:

Lower estimateqbn) | Higher estimategbn) | Mean(ebn)

Digitising museum collections 13.75 63.7 38.73

It should be noted that the cost of digitising Audiovisual material has been explicitly excluded from this
calculation. These costs will be taied into the final calculation of overall costs.

8.10.4 As previously noted, theax/minrange for museum Digitisation is very high (almd®@bn). This is

8.10.5

unfortunate in the broader aim of this investigation, but perhaps not surprising in light of the tbre&dt
material under consideration, and the relatively poor available data with which to refine the model.

It appears from this study that museums do not regularly keep or publish detailed information about their
Digitisation activities, and that, barrirexternallyfunded projects, these costs tend to be allocated across
existing internal functiondVe would recommend working with museum Funding Agencies and statistical
efforts such as EGMUS and ENUMERATE to refine the cost model for this area, antetthahsglata about
Digitisation and related activities are being captured alongside national survey efforts.
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9.1

9.11

9.1.2

9.1.3

9.1.4

9.2

9.21

9.2.2

9.2.3

9.2.4

9.2.5

The Cost of Digitising Archives
Archival Collections in Europe
For the purposes of this report, aéirchivels defined as,

Organisatim or part of an organisation responsible for selection, acquisition, preservation and availability of
one or more archivé$

There is no definitive source of statisticaliglid information about the quantity or distribution of archives
within the EU, noof the total holdingsor archival material in Cultural Heritage institutions

Because of the very great diversity of archival holdings, the proportion of material thatiscessioned at
any given moment and the ongoing process of selection arse#etion, it is unlikely that it will ever be
possible to provide a truly accurate figure for the cost of digitising this material.

The figures in this section should therefore be takebraadly indicativebased on our best estimates and
the figures curently available.

How Many Archives are there?
For the purposes of this study, we have defined the scope of our interest as being:

9 National Archives

9 Local and Provincial Archives

1 University Archives

| Archives of Foreign Ministries (Ministries of Foreidfairs)®

Given the relative lack of data (and also the fact that reported figures for National Archives also cover their
custodianship of Local and Provincial Archives), we have focussed on the reported holdings of the National
institutions.

We havespecifically excluded from thecopeof our calculations

Business Archives

Community Archives

Church Archives

Private Archives

hiKSNI @EhidsOA | £ Q
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These have been excluded on the basis that (a) insufficient data is available to quantify their oumhieer
scope of their collections and (b) they are likely in any case to adopt different approaches to Digitisation,
based on funding support from other sources.

For the sake of ease of interpretation, we have factored into these calculations likiehatst of the
guantity of different types of archival material held in museums and libraries.

Br2dz2NOSY L{h pMHT WLYTF2 +hiipRwBrdsO.drYiitataloguk Plefal.htm?2sBimbedzB3636E Q
Y pyplished by the Counaf Europeg http://consilium.europa.eu
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9.2.6 Finally, due to the significant difference in distribution and costs, we have excluded from the scope of this
section Audio Visual Archives, which will be addesl in a separate section of this report.

9.3 Types of Material held in Archives
9.3.1 Archives maintain Collections of a very wide range of different material types, incfuding

Laws

Decrees

Ordinances

Rules

Regulations

Instructions

Circular letters

Orders

Boolks

Reports

Protocols

Accounts

Plans

Budgets

Agreements

Contracts

Official and private correspondence
Manuscripts of scientific and artistic works
Maps

Memoirs

Newspapers

Diaries

Periodicals

Posters

Placards

Scientifietechnical documentation
Photographs

Sownd-recordings

Wills

Movies

Electronic and other documents in the original or copies.

=4 =4 -4 -8 _8_98_0_02_-2_-29_-29_-29_-9_-9_-92_-59_-2_-29_-2:_-2._-29_-2_-29_-29_-29_-29_-29_-2_-°2._-°2_-2-

9.3.2 A simplified list would include:

Legal records

Personal records
Companyl/institutional records
Photographs

Audiovisual Material (film and sound)
Electronic records

=A =4 =4 =8 -8 =9

2 Source: National Archive of Bulgariattp://www.archives.government.bg/index.php?lang=en& sl 2
59



http://www.archives.government.bg/index.php?lang=en&page=12

9.3.3

9.34

9.4

94.1

9.4.2

9.4.3

9.5

951

9.5.2

The pblished data about the holdings or archives in the EU tends only to differentiate along very broad lines
¢KSyO0S K2f RAy3a 2F tS3rft NBO2NR&a& YR LISNE2YIf O2
expressed in terms of linear meters of §hag.

For this reason, instead of focussing on detailed granular costings for different material types, we have
focussed on the following broad sulivisions:

Archival records (in linear metres of shelving)
Photographs

Microforms (used as finding aids)

AV material (dealt with in a separate section)

= =4 =4 =

Measuring Shelving

Most published data about archival holdings is givelinear metres of shelvind@ his is an inexact
measurement arrived at through custom and practice in archives, and it reflectsftivaltd of quantifying
archival holdings when these can include many hundreds of pages per metre.

The linear metre of shelving has been adopted as the unit of measurement for this study, and in order to
establish reasonable approximations on cost, weehastopted the following multipliers, taken from the
original NUMERIC report:

Unit Quantity
Pages per linear metre (historical archives) 5991
Pages per linear metre (Government archives) 7000

Where possible, we will use the specific multiplier fack record type. Where record types have not been
indicated (in most casesye will presume an average of @0 pages per linear metre.

Defining Digitisation in Archives

In order to achieve even a reasonable estimation of the likely costs of digitemgudiovisual Archival
material in EU archives, it is important to consider a number of factors:

1 ¢KS yIFGdz2NE 2F W5AIFA0GAAlF0A2YyQ YR RSAONARLIGAZ2Y
1 The extent of previous programmes of description
1 The particular impact of bordigital material on echives

As with Digitisation in libraries and museums, the word tends to refer to a number of processes by which
YIEGSNAFE Aa O2y@SNISR 2NJ LK2G23aINF LIKSR Ay F RAIAG
used to refer to a range of quitdistinct activities, including:

Selection, preparation and preservation of material
t NA2NRGAALFGA2Y 2F YFOGSNALFE 6061

1
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1 Creation of a digital surrogate (photograph or scan)

1

1

1
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No
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OCR interpretation of text
Creation of catalgue, item, or collectiontevel metadata
t NPGA&GAZ2Y 2F WYSOHFIQ YSOFRFGF 6adzOK Fa | a9¢(
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9.5.3

9.54

9.5.5

9.5.6

9.5.7

9.6

9.6.1

In others words, Digitisation in an archival context is often a hybrid concept combining features of digital
conversiorof library holdings (periodicals, bookewspapers), digitalurrogacyof historical records and
long-term Digital Preservation of materials.

Archives and libraries discovered the potential of electronic finding aids such @mtime Public Access
CatalogugOPAC) some time before museurasd hence the progression déscriptionand to some extent
Digitisation is more advanced in archives than elsewhere.

For this reason, a significant quantity of archival material is identified as either having already been digitised
or as not requirinddigitisation (due to the unsuitability of the medium or the availability of a comprehensive
electronic record. Hence, NUMERIC provides the following indications of the quantities of archival material
already digitised as part of previous programmes (agadly available as bordigital material):

Archive type Proportion already digitised (%)
Government records 50
Historic records 25
Other types of archival material 54

As with libraries, the exponential increase in the proportion of new materalithborrdigital is having a
profound impact on future Digitisation activity in the archives sector. The majority of new material is born
digital, with the result that Digitisation is primarily a legacy concern in archives, focussing on the conversion,
management and description of paper materials acquired during the previous century.

This new material may already be available in a digital form, but it nevertheless requires a significant
investment in curation, management, description and kheagn preservation. The archiving of bowigital
material, including web archiving, is outside the remit of this investigation. It nevertheless represents a
significant longerm commitment on the part of archives throughout Europe.

National Archive Collections

The tabé overleaf shows estimated holdisdor each type of archive in each of the 27 EU Member States.

Countries National Archives (linear metrés) | BnPages (based on 60p8ges/metre)
Austria 177700 1.07
Belgium 200000 1.20
Bulgaria 3000 0.02
Cypus 4453 0.03
Czech Republic 95000 0.57
Denmark 140000 0.84
Estonia 73000 0.44
Finland 180000 1.08
France 364000 2.18

! Based on reported figures from each National Archive (dates-2005
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9.6.2

9.6.3

9.6.4

9.7

9.7.1

9.7.2

9.7.3

9.8

9.8.1

Germany 300000 1.80
Greece 8000 0.05
Hungary 71000 0.43
Ireland Data unavailable 0.00
Italy 1600000 9.60
Latvia 13500 0.08
Lithuania 67500 0.41
Luxembourg 32000 0.19
Malta 10000 0.06
Netherlands 93000 0.56
Poland 220000 1.32
Portugal 6000 0.04
Romania Data unavailable 0.00
Slovak Republic 157000 0.94
Slovenia 1300 0.01
Spain 220000 1.32
Sweden 300000 1.80
United Kingdm 160000 0.96

These figures provide a total estimated number of pages of archival material in Archives around the EU of
26.98n. Of this, an estimated 36% (NUMERIC) is not suitable for Digitisation, giving a total number of
candidate records of circa7127bn pages (adjusted to allow for unreported holdings in the National Archives
of Ireland and Romania).

Bearing in mind that most National Archives around the EU have active Digitisation programmes, the averag
proportion of archival holdings alreadygitised ranges between 25% and 54%. This means that the

estimated number of pages in National Archives that are suitable for Digitisation and that have no¢get be
digitised ranges between 7.84 and 2.95%n (MEAN10.45bn)

It is important to note thathese figures are based on an average estimate of 6000 pages per linear metre of
shelving, which may be an overestimation of the real figure (depending on the type of material stored).

The Petpage Cost of Digitising Archives

As with libraries and musewnthe perpage Digitisation costs in archives can vary significantly depending on
the organisational infrastructure, the skill of the people involved, and the scale of the operation.

At the lowest end, archives have reported ajpagescanningcost (notng that this does not include
allocations for overhead, equipment, metadata enhancement or loiglen management) of between
end®oc YR endncod

Taking into account the full economic costs, factoring overhead and equipment/processing costs; the per
page Digitisation costs for archival material are similar to those for photograplayounde4.00 per page
depending on the orgaragional context and the fragility/complexity of the material.

Total Cost of Digitising National Archives

The provision of archives is not standard across Europe, and many of the National or State archives are als
umbrella organisations for larger comumities of federal or provincial archives.
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9.8.2 On this basis, we can prepare the following schedule of costs for digitisirgdhizalholdings of National
Archives:

Estimated number of pages | Total estimated cost

7.94bn EOMPTTOY

12.95bn eEpmMdynoy

9.8.3 ThisyieldsaMEANA 3dzNBE 2F enm®dT oy G2 RAITAGA A FothisNhd@ ks |-
add the estimated totals for the holdings of photographic and microform material in archives.

9.8.4 NUMERIC estimategatal of 692,908 units of microfilm per archive institution. Across the 25 National
archives included in this study, this would account for approximately 17m units. At an estigtatiening
O2ail LISNI dzyAil 2F endno (i KBeskdosa 2 diflRation Wedveryi Scaninig,
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microform scanning.

9.8.5 Photographic collections account for a significant proportion of the holdings of Nationatesciigain,
NUMERIC estimates an average of 331,788 photographs per archive institution. Across the National archive
this would account for approximately 8.29m photographs.

9.8.6 Factoring in the same estimated cost ranges for the Digitisation of photogmainshives as in libraries
provides the following estimated range:

Material type Estimate | PerA YI 3 S O] Total estimated cost(n)
Simple Low 4 48.29
High 6 68.29
Complex Low 9 98.29
High 12 128.29
Oversized Low 12 128.29
High 15 158.29

9.8.7 Adjusting these figures to account for the 36% of archival holdings judged not to meatbercapable of
Digitisation yields the following:

Material type Estimate |PerA YI 3 S Of Total estimated costfn)
Simple Low 4 30.9056
High 6 43.7056
Complex Low 9 62.9056
High 12 82.1056
Oversized Low 12 82.1056
High 15 101.3056

9.8.8 Hencethe estimated MEANigure for the digitisation of photographic material in the National archives
g2df R 0SS ecndpmY®
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9.8.9 These figures provide a (very rough) estimated cost of digitising the photographic, archival and microform
holdings of the 25 National librigs in the EU (excluding Ireland and Romania, but including their branches
and service points) at:

Material Median cost
Archival records ENMPT oYy
Photographic collections in archives ecndpmy
Microform collections in archives EMMPTOY
TOTAL € n mbshy T
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10.
10.1

10.11

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

10.1.8

10.2

The Cost of Digitising AV Material
About Audiovisual Collections

Audiovisual material represents a significant and growing part of the legacy of the past 100 years of social
and technological development.

W1 dzRA 2 @A adz £ Q O ddrietSoDmatealirtia ndhib& 6f farmiats idchudng:

Sound recordings

Recorded music

Scientific and medical material
Moving images on film

Video material

Broadcast TV footage
Animation

Digital movie files

=A =4 = =8 =8 -8 -8 -9

Audiovisual material occurs in many differenpé&g of institution, including museums, archives, libraries,
broadcasters and specialist repositories of moving images and sound. Although much of the more recent
audiovisual output is bordigital, the legacy of the past 100 years includes millions ofshofimaterial

which requires conversion into digital formats for the purposes ofd@mm preservation and reise.

The challenge of digitising the rich collections of audiovisual material throughout Europe is immense. The
material itself is stored on nitiple formats, many of which are fragile and prone to rapid decomposition.
The process of Digitisation frequently requires the maintenance and use of outdated equipment. The
material itself requires rich editorial description to facilitate discovery asel u

The result of this relative complexity is that the cpst-hour of digitising audiovisual material is an order of
magnitude higher than that for photographs, archival material and even complex 2D and 3D works of art,
historical artefacts and specimen

The process of establishing precise costings for the Digitisation of the legacy of arHalogataudiovisual
material is complicated by the relative inaccuracy of available information about the number of hours of
material to be digitised. Many colitons are catalogued at collectidevel, and most information about
duration is based on estimates.

The successful Digitisation of audiovisual materiaffiscted by the relative instability of current digital
formats, many of which have a lifesparoster than the original carrier material for the content. Hence,
cultural institutions digitising audiovisual material must make a-@mmn commitmeri to the active curation
of thematerial to ensure that it continues to be accessible in the {tamg.

Because of the very significant costs involved, we have treated the Digitisation of audiovisual material
separately from the collections held by museums, archives and libraries.

Scope of this enquiry

10.2.1 Audiovisual material exists in many different typesnstitution throughout Europe;, from broadcasters to

production companies, schools, universities, animation studios and many others.
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10.2.2

10.3

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

10.4

104.1

10.4.2

10.5

10.5.1

For the sake of this enquiry, welltimit the scope to the filmyideo and audio material (including music and
sound ecordings) held in mseums, archives and libraries.

Variables affecting AV Digitisation costs

As with all forms of Digitisation, there is no simple formula with which to calculate the costs of digitising AV
material. The cost model includes the samaraats as for other types of Digitisation workflow, and at each
stage of the process, the associated costs will be affected by the organisational context, the fragility and
complexity of the material, the scale of the Digitisation programme, the availabflispecific expertise and a
wide range of other interdependent factors.

The need to preserve the original transport medium during the Digitisation workflow, alongside the greater
requirement for more complex metadata, means that workflow rates for atidi@l Digitisation are likely to
0S aAAYATFAOlIylte aft26SNJ GKIFYy F2N Faaddsding.a GKIF G N

Sampling rates and quality exert a particular influence on the costs of digitising AV material, as does the
requirement forspecific technical expertise at each state of the Digitisation pro€asality assurance is of
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conversion process.

Because of the relatively highitial capital costs of Digitisation equipment, skills and premises, the costs of
digitising audiovisual material tend to respond to economies of sgalh lower costs attributable to
outsourced Digitisation service providers or onsite programmesvinglarge quantities of material.
Digitising audiovisual material on an-demand or boutique basis tends not to scale in terms of cost.

For this reason, there are 3 possible models for establishing a Digitisation workflow for audiovisual material:

a) Estblishment of an ihouse AV Digitisation facility, including the acquisition of equipment, staff and
premises to support lorterm inchouse programmes;

b) Outsourced (even when epremises) Digitisation making use of equipment and skills owned By a 3
party;

¢) Renting equipment and skills on a sgpermanent basis.

In many cases, it has proved more eeffective in the longerm for cultural institutions to rent AV
Digitisation equipment, since this protects them from the significant upfront capital oatidyallows them
to spread expenditure over several years of the programme.

A Note about Rights

For the sake of simplicity, we have not addressed the full costs of retrospective rights clearance. For
audiovisual material, this can be a complex and cgsthgess, since video often includes layered rights,
many of which may not be documented in any form.

Information about the costs and effort associated with rights clearance is available elsewhere in research
commissioned by the European Commission

Scde of AV Collections

In order to calculate the estimated costs of digitising AV material in museums, archives and libraries, we firsi
need to establish a viable estimate for the quantity of material (in hours) they hold.
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10.5.2

Turning first to the NUMERIC g#dics produces the following estimates

Institution type

Audio (average holdings in hours)

Archive/Records Office 3520
Audiovisual or Film Institute 35372
Broadcasting Institute 253728
Art Museum 6317
Science/Technology Museum 679
Other Museum 886
National Library 168653
Higher Education Library 29463
Public Library 139724
Special or Other Library 6494

Institution type

Film (average holdings in hours)

Archive/Records Office 17021
Audiovisual or Film Institute 137245
Broadcasting Indute 26760
Art Museum 817
Science/Technology Museum 710
Other Museum 1131
National Library 58660
Higher Education Library 453
Public Library 2710
Special or Other Library 1676

Institution type

Video (average holdings in hours)

Archive/Record Office 2186
Audiovisual or Film Institute 38588
Broadcasting Institute 142767
Art Museum 254
Science/Technology Museum 272
Other Museum 574
National Library 78686
Higher Education Library 1946
Public Library 3200
Special or Other Library 192

* Note that all estimates are based on survey medians, not extrapolated figures

10.5.3 Itis useful to compare #Be median figures against the findings of the comprehensive TAPE survey of
audiovisual collections in European cultural institutions.

10.5.4 The TAPEsurvey produced the following estimates (based on the number of organisations that responded
with details of their holdings of each material type):

*TAPE survey of audiovisual materiattp://www.tape -online.net/survey.html
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