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Preface

It is both intriguing and reassuring to know that the issues raised in this report have commonality with more ancient discussions in Oxford. Many of the decisions made for the founding of the Bodleian Library four centuries ago are entirely relevant to the launch of a new ‘virtual’ library initiative for the University.
 At the outset Sir Thomas Bodley outlined his aims as being to:

· ‘refit the Library with “seates, and shelfes, and Deskes, and all that may be needfull”’ (p. xii);

·  ‘provide a “standing annual rent, to be disboursed every yere in buing bookes, in officers stipends, and other pertinent collections”’ (p. xii).

It took Bodley several years to get his new library to a point where he felt it could open, as he had to bring ‘to some good passe the mechanicall workes apperteyning to the Library’ (p. xii). He continually sought ‘to stirre vp other mens benevolence, to helpe to furnish it with bookes’ (p. xiii), and was

well aware of the importance of first impressions … [knowing] that with so small a collection of books [800], the first impression would be, not of a great and important Library, but of one that was small and insignificant, and that those to whom he looked for help in adding to the collection would be far less ready to aid an institution appearing to be in need than one giving at least a promise of future greatness (p. xiii).

These lessons, and the countless pieces of invaluable advice from present members of the University and elsewhere, have all been taken into account in this report, as Oxford seeks to establish the future of its digital collections. 

1. Executive Summary

Oxford University has been engaged in projects in digital delivery across a number of sectors for many years. These include showcase initiatives, such as the Celtic and Medieval Manuscripts project and the Toyota City Imaging projects; small-scale endeavours which have become national services, such as the Oxford Text Archive; and teaching projects which are delivering courses around the world, such as those developed by the Wilfred Owen Archive.

Much has been learnt in an environment which has been innovative and creative, and a plethora of digital collections is now available in departments, museums, services, and libraries. These have been funded by a variety of sources, and utilize a wide range of available technologies, descriptive models, and protocols. A broad base of interest and expertise has been established in the University. While the entrepreneurial spirit, allied to leading-edge research, is one which will always be encouraged at Oxford, one of the world’s greatest research universities, it is felt that the time is now right to prioritize activities on a strategic basis, and to look to establish a range of robust services in this area to satisfy the growing demand for access to digital materials from users both within and outside Oxford.

Throughout the world, information providers large and small are increasingly turning to digital delivery and access, and it behoves the libraries of Oxford, which are in the vanguard of the delivery of non-digital materials and custodians of a significant part of the world’s cultural heritage, to examine how effective use can be made of the new methods and the new media. This scoping study is the first step towards a planned, phased programme of digital operations within the libraries sector at Oxford University. It reviews the current trends in digital and hybrid library activities both within and outside the UK, as well as giving an in-depth survey of present digital activity, digital resources, and supporting services within Oxford University. The completion of this scoping study puts Oxford in the privileged position amongst other UK higher education institutions of having mapped out a strategy for taking digitization forward with a clear model for a set of digital library services, and a potential means for digital content creation of high research value. The right environment for this development has been created by the appointment of Reg Carr to the post of Director of University Library Services and Bodley’s Librarian, with the remit of submitting within three years detailed proposals for creating an integrated library system for the University. The digitization of a critical mass of resources has been overtly identified as one of the library system’s principal strategic objectives.

This report, funded by the Andrew W. Mellon Foundation, makes concrete recommendations which can be implemented rapidly to satisfy the known and increasing needs of readers for digital materials, and proposes the establishment of a new body: the Oxford Digital Library Services (ODLS). This body would provide a co-ordinated set of services, building on Oxford’s expertise in this area, to help in the creation, management, and delivery of digital surrogates. The core component would be an on-demand digitization service, which would provide both a reactive (on-demand) service in response to user requests, and a proactive service that would target specific collections for digitization. The remit and components of the ODLS are outlined in the report.

The report recommends that Oxford embarks upon these activities in a phased programme, with projects and services introduced gradually and evaluated fully. A development team should be established to oversee the phased implementation process. The appendices of the report contain supporting information: business models, workflows, and decisions matrices, reports on key research areas, and a prioritized desiderata list of potential collections for digitization.

2. Introduction

The staffing for the study consisted of Dr Stuart Lee (seconded from his position as Head of the Centre for Humanities Computing in the University of Oxford) who worked on it 95 per cent full-time during his period of secondment. The study was directed by a project steering group whose membership is given in the Acknowledgements above. In addition, Marilyn Deegan was employed to act as a consultant for two days per month, and money was also released to buy in consultancy from the UK’s Higher Education Digitization Service (HEDS). The study ran for nine months, from November 1998 to July 1999.

The aims of the study were:

· to document, analyse, and evaluate Oxford’s current digitization activities, as a basis for assessing the effectiveness of the various methodologies used; 

· to investigate the possibilities for building on the existing project-based work and for migrating it into viable services for library users; 

· to develop appropriate selection criteria for creating digital collections in the context of local, national, and international scholarly requirements for digital library products and services; 

· to make recommendations for further investment and activity within the Oxford libraries sector, and potentially within the UK research libraries community.

The results of the study are presented in this report, which identifies specific tasks for the phased funding and further development of Oxford’s digitization
 strategy, and which provides the University (primarily the Libraries Committee) with an integrated set of practical and achievable objectives, amounting to a strategic plan for future investment in the digitization of its library collections. All proposals and costings contained in this report are intended to assist in future decision-making processes.

The report is structured as follows. Sections 3 to 6 provide a narrative of how the study was conducted, and a synthesis of its findings concerning the nature of digitization at Oxford and elsewhere. Section 3, ‘Methodology’, will be of interest to any institution that is considering a similar activity, since it details the procedures adopted by this study. There then follows a move from the wider context of an international study of the current state of play regarding the digital library (Section 4, written by Marilyn Deegan) to the current activities and services at the University of Oxford (Section 5). The results of the survey and interviews conducted by the study are detailed in Section 6.

Section 7 summarizes the current needs of Oxford in relation to a strategic move from projects to services and in relation to the digitization of its own collections. The remainder of the report (Sections 8 and 9) presents a strategic overview of the services that will be needed to ensure the consolidation of existing initiatives and the positioning of Oxford at the forefront of digitization activity. Most importantly, this is envisaged as a building process, starting with the basic cornerstone of the digitization service (Appendix A), and developing this into a series of integrated functions and activities that will allow Oxford to create a fully operational Digital Library Service over the next few years. The appendices contain materials on a range of key subject areas, together with some of the apparatus used during the scoping study (i.e. interview sheets).

The report aims to meet the main objective of identifying the areas for further investment and funding for Oxford to fulfil its potential in the area of digitization. It defines where Oxford currently stands in terms of digital library activity, where it should be aiming for in the long term, and how it plans to get there. The findings demonstrate that Oxford is currently well placed in relation to such activities in the UK and has the potential to be a significant player on the world stage. What is needed is a co-ordinated programme of digital library activity to enable further digital collection development and the integration of digital materials into a fully functioning hybrid library service.

It is considered that many of the recommendations made in this report will be of generic interest and of value to other institutions in the UK and elsewhere, where similar issues are being considered.

3. Methodology

At the outset of the project a formal work plan was drafted and agreed by the steering group, and this was adhered to throughout the period of the study. The work plan identified key research areas, actions, and deliverables. These research areas were defined as essential topics of investigation, which would provide information to the study on current attitudes and initiatives both in Oxford and elsewhere. The research areas identified were: Assessing Collections for Digitization, Digitization Methods, Metadata, and Copyright. These were targeted in the order given here, reflecting the typical life cycle of a digitization project. A set amount of time was allocated to each research area, and a series of reports and recommendations was produced (see Appendices E, G, H, and I). Most of the information was discovered on the websites of projects and in electronic journals, and appropriate references have been listed at the end of each appendix.

The need to disseminate information about the study as widely as possible was viewed as being of the utmost importance. Not only did this raise the profile of the study, it also attracted interested parties from outside Oxford, who were able to make important and constructive observations. Many people within Oxford (and most notably within the libraries sector) were made aware of the study, and their views and opinions were fed directly into the recommendations. Contributors were kept up to date with the progress of the study, and as part of the project a website was established (http://www.bodley.ox.ac.uk/scoping/) as well as ‘mailing lists’ for internal/external dissemination of information (a short article also appeared in Ariadne, a journal which reports on the JISC electronic libraries programme (eLib), issue 20 – http://www.ariadne.ac.uk/issue20/).

One of the deliverables of the study was an illustrative business plan for a digitization service, drawn up by external consultants. After a brief discussion of potential agencies that were in a position to provide this, the UK’s Higher Education Digitization Service (HEDS) at the University of Hertfordshire was chosen. To facilitate this work, the study internally produced a set of workflows and decision matrices, which in essence mapped out Oxford’s current thinking on how a digitization service might operate. Again, similar initiatives were consulted (most notably the matrices drafted by Harvard University – http://preserve.harvard.edu/resources/digitization/selection.html), but these, although extremely informative, did not fully meet Oxford’s requirements. It was observed throughout the course of the study that one of the key needs of Oxford was the facility to provide on-demand digitization (or reactive digitization) whilst at the same time proactively targeting digital collection development. All existing matrices of this sort concentrate on the latter, omitting the important administration and management functions inherent in such a service. Furthermore, existing reports on assessing collections for digitization tend to touch on a few of the major issues, but often ignore arguments related to infrastructure such as meeting local and national strategic objectives. The decision matrix provided here (Appendix B) on assessing collections brings together all the points raised in other studies and provides some new observations. Taken together, the workflows and matrices produced by the study are probably the most extended documents of their nature currently available (see Appendix B, and http://www.bodley.ox.ac.uk/scoping/matrix.htm). The model produced in Appendix A correlates with these workflows and delineates an on-demand (reactive) digitization service that would be able to cope with all the manuscript and print demands of the readers and librarians of the Libraries Committee libraries in the University of Oxford.

Most importantly, the project needed to get a comprehensive picture of past, present, and possible future digitization activity within Oxford, to help formulate the current facilities and needs of the University and map out a strategic route forward. To achieve this, a questionnaire was produced and mailed out to all the senior librarians within Oxford (c. 100). In addition, an on-line version of the questionnaire was mounted (http://users.ox.ac.uk/~stuart/evaluat.html) and widely advertised within Oxford to solicit submissions from non-librarians (e.g. from the museums sector, individual academics leading digitization research projects, departments, etc.); the policy here was to be inclusive rather than exclusive. The aim of the questionnaire was to establish a list of ongoing or completed projects, and collections that might be considered suitable for digitization.

Once all the replies had been received, an extensive series of interviews with the appropriate people was conducted. To facilitate this, a series of standard interview sheets was drawn up based on similar work by previous initiatives (e.g. JIDI), and blank templates of these are available in Appendix C. The study also gathered information, as it had done for the key research areas, from comparable digitization projects underway elsewhere, and this provided invaluable guidance. Much use was made of electronic sources of information, but visits were also made to the University of Bristol (JIDI and TASI), the University of Cambridge, the Bibliothèque Nationale de France, the British Library, the University of Michigan, and Cornell University.

4. Studies of National and International Initiatives

This scoping study has been carried out against a background of intense international activity in the digital library world.
 Over the last thirty years, there have been increasing efforts to take advantage of information and communication technologies by the public institutions which look after and make accessible the cultural heritage of the world. The benefits of structured database technology for the delivery of catalogue information were soon realized and this was eventually universally adopted in libraries, museums, and archives. The electronic delivery of meta-information is now so pervasive and its benefits so widely recognized that there is no longer any need to debate them. The challenge now is the delivery of digital representations of the objects themselves by institutions and, in particular for the purposes of this report, by libraries.

4.1 The World Stage

The shift from meta-information to delivery of the information objects themselves has come about for a number of reasons. Technology has moved so far and so fast that what was a gleam in the eye of visionaries such as Theodore Nelson – who in the early 1970s conceived of a project called Xanadu that would link all the books in all the libraries in the world together – is now within the realms of possibility. The defining action, the paradigm shift, was the development of the World Wide Web by Tim Berners-Lee (an Oxford graduate) in 1990. Set up to share information among a group of colleagues working on particle physics, the web arrived when the Zeitgeist was ready for the information superhighway (a term coined by US Vice-President Al Gore). In the USA, the academic world and the national libraries were ready for the challenge: the National Science Foundation set up the Digital Libraries Initiative (DLI), funded by major public agencies to carry out a programme of research and development, and six major projects were supported across a range of subjects and technologies in the first phase. The second phase of this initiative has recently been announced, and includes a funding stream for NSF/JISC (UK) shared projects as a means of encouraging collaboration across international boundaries. 

National initiatives inspired individual institutions, and many universities and major public national libraries have already embarked on their own substantial programmes of digital delivery. Worthy of mention here are the universities of Virginia and Michigan, which both have significant digital content delivery programmes, Cornell University which has been at the forefront of methodological developments, the Library of Congress, and the New York Public Library.
 Consortial initiatives, too, have been successfully undertaken, with the JSTOR system, initially established with funding from the Andrew W. Mellon Foundation, successfully making large backfiles of scholarly journals widely available (http://www.jstor.ac.uk), and with the Research Libraries Group creating the 'Studies in Scarlet' digital collection from materials held within the consortium's member libraries (http://www.rlg.ac.uk/scarlet/sis.html).  Throughout the world libraries and museums are following suit, with significant developments being regularly announced in Australia, New Zealand, Japan, etc.

4.2 Europe

In Europe, the EU has provided substantial funding for its DGXIII Telematics for Libraries Programme. Key to this has been collaboration across national boundaries, and Oxford has been involved in a number of projects with pan-European dimensions in language engineering, delivery of high-quality visual representations of museum objects, and manuscript cataloguing. The goal of the EU has been to create an information society, and to work across national boundaries for reasons of policy and strategy as well as of intellectual need. In France, the Bibliothèque Nationale de France (BNF)
 seized the opportunity to embrace technological developments when building the new national library, with the statement:

Creating a major library for the 21st century means a great deal more than making collections available for consultation within its premises. That is why the Bibliothèque Nationale de France has been designed as the hub of an information-sharing network linking up major libraries, research organisations, and information centres, whose scope and potential have been greatly expanded by recent technological developments in the communication of information and knowledge.

Digitization was as significant a part of the new library as the physical building itself, and in a four-year period the BNF has scanned more than twenty million pages of text and 100,000 visual images. These are currently available to readers in the library, with a smaller set more widely disseminated.

In the UK, the British Library (BL) has taken advantage of the move to a new, purpose-built building to institutionalize technological developments in both the physical environment (computers and network points abound) and the strategic planning of collection development and enhancement. The BL funded a programme (Initiatives for Access) of investigative projects in the early to mid-1990s which digitized a range of materials (from the Beowulf manuscript to the Patent Express Jukebox) and tested the feasibility and costs of such activities. More recently, the Library has announced its Digital Library Programme which is intended to:

enable the British Library to embrace the digital information age with its increasing proliferation of, and demand for, digital products and services. Digital technology will be used to extend the Library’s unparalleled collection to include digital media and to preserve such material for the national archive. Access to the collection will become boundless with users from all over the world, at any time, having simple, fast access to digitized materials using computer networks, particularly the Internet.

At the moment the BL is particularly concerned with building robust systems that will allow it to preserve and deliver the vast range of electronic materials it will receive if (or when) the legal deposit of non-print materials becomes law, something which Oxford must also take into account as a legal deposit institution. At the request of the Secretary of State for Culture, Media and Sport, the UK's legal deposit libraries (including the BL and Oxford) are currently planning, in discussion with the Publishers Association, a system of voluntary legal deposit of non-print materials, and this will involve Oxford in the routine handling of electronic materials on a much larger scale than ever before.

4.3 The United Kingdom and the Follett Report

In 1993, the UK Joint Funding Council’s Libraries Review Group produced a report (known as the Follett Report after the Chair, Sir Brian Follett) which made far-reaching recommendations about the future of academic libraries in the UK. It stated:

there needs to be a sea-change in the way institutions plan and provide for the information needs of those working within them. The traditional view of the library as the single repository of information needed for teaching, learning, and research is no longer adequate. Information is now available through many different media, and in all manner of locations. Depending on history, geography and the resources available, more or less of this material may be available in the ‘library’, but it is no longer possible for any single ‘library’ alone to contain it all. The emphasis is shifting towards information and information access. This has profound and far reaching implications, and all institutions must act to ensure that they are in a position to deal with these to best advantage. 

This report was accepted fully and, more importantly, funding was made available to implement most of its recommendations. Two programmes were established that are of particular significance here: Non-formula Funding of Specialized Research Collections in the Humanities and the Electronic Libraries Programme (eLib). Oxford had involvement in almost thirty of the Specialized Research Collections’ projects. Most of these were concerned with creating electronic catalogue records, but two had significant content capture components: the Celtic and Medieval Manuscripts, and Broadside Ballads projects.

The eLib programme has operated in three phases: two phases of projects in clearly defined areas, and a third (possibly final) phase. The first two phases comprised a large number of projects of varying sizes which embraced all the content, process, and technology issues attendant upon digital library development: access to short-loan collections, access to networked resources, scholarly journals, document delivery, content capture, training, rights management, etc. (see Section 5.2 below). Phase three is a more integrationist stage of the programme: the question being asked at its inception was, ‘How can we make what we discovered and developed in phases one and two work together in a cohesive manner?’ To try to answer that question, eLib phase three has funded ten projects over a period of three years: four in Large Scale Resource Discovery (Clumps), five in hybrid libraries, and one in the area of digital preservation. Oxford is involved in three of these: it is a major partner in MALIBU (Managing the Hybrid Library for the Benefit of Users) and the CEDARS project (CURL Exemplars in Digital Archives), and is an associate partner in BUILDER (Birmingham University Integrated Library Development and Electronic Resource).

4.4 The Commercial Sector

Digital library developments have not only been the province of the public institutions. The commercial sector has also had a significant role. Chadwyck-Healey, which started its electronic publishing programme with CD-ROM full-text databases, now provides Internet access to the complete text of more than 260,000 works of poetry, drama, and prose through its Literature Online service, and is developing its PCI service (Periodicals Contents Index) to link to full texts of articles. IBM has worked with libraries and institutions worldwide to deliver high-quality content: the Vatican Library in Rome, Yale University’s Beinecke Rare Book and Manuscript Library, and the Archivo General de Indias in Seville are all partners with IBM. 

Chadwyck-Healey and IBM are involved in projects to digitize what was previously available in book or manuscript form, but the greatest growth in digital activity in the commercial world is in materials which are ‘born digital’, in particular electronic journals. The number of journals available in digital form has increased exponentially in recent years – this is one of the areas where digital delivery is so clearly an improvement upon paper. From a handful of titles only a few years ago, Oxford now links to more than 1,000 titles. As well as delivering ‘local’ content, seamless integration with externally published resources is also provided. The National Electronic Site Licence Initiative (NESLI), sponsored by the UK's Joint Information Systems Committee, is of major significance in this respect, with many hundreds of electronic journals already available on a nationally networked basis (http://www.nesli.ac.uk).

5. Current Activities in Oxford

5.1 The Oxford University Library Setting

The University of Oxford has extremely rich and diverse library resources provided by more than 100 library units. Twenty-two of these libraries are funded recurrently from central university funds and are known as the Libraries Committee libraries, as their funding is channelled to them via this major University committee. The libraries in the group comprise major international research institutions such as the Bodleian Library (including its ten dependent libraries) – a library of legal deposit – the Ashmolean Library, and the Taylorian Library, in the respective areas of Classics, Archaeology and the History of Art; and Modern Languages. The Libraries Committee libraries group also includes the faculty libraries for English, History, Modern Languages, Music, Economics, Social Studies, Theology, and Medicine. In total, these libraries have an annual expenditure of approximately £15 million, over three-quarters of which is spent by the Bodleian.

Besides these, there are over forty departmental libraries funded within departmental budgets, which spend approximately £1.5 million per annum, and nearly forty college libraries, which have a total annual expenditure of approximately £3.5 million. The departmental and college libraries vary in size and quantity of their stock, but some have important collections of manuscripts and early printed books, and some colleges have a recognized University-wide role in providing for certain subjects. More than eight million volumes and c. 200,000 manuscripts are distributed throughout the library system. The libraries vary in size, from the Bodleian Library, with its staff of 400, to departmental and college libraries with one or two staff members only.

A wide range of bibliographic data and full-text electronic sources complements the paper collections (see ‘Electronic Resources in Oxford’ http://www.bodley.ox.ac.uk/elec-res.html). Access to these is facilitated by a local area network, the largest in European higher education, which serves all the components of the University dispersed throughout the city. The strategy in providing these services has been universality of access from any workstation in the University. Readers in libraries, departments, or college rooms therefore have direct access to an extensive suite of electronic resources to support their research and teaching. Further flexibility is provided by the ‘mobile computing’ offered by open-access ethernet facilities which enable users to attach their own portables to the network in libraries and elsewhere. Services mounted locally and ‘owned’ by Oxford are freely available to higher education institutions throughout the UK and beyond. Key electronic resources include:

· a Union Catalogue of three million items accessible from the GEAC Advance OPAC and a well-advanced retrospective conversion project;

· GEAC serials control, acquisition, and circulation control modules;

· around 120  bibliographic and full-text databases mounted on one of two platforms: SilverPlatter’s ERL and NT/Novell;

· databases provided by remote hosts including BIDS (ISI database), EDINA, MIMAS in the UK, and OCLC and RLG in the USA;

· around 1,000 current electronic journals provided via the Pilot Site Licence Initiative (PSLI), its successor the National Electronic Site Licence Initiative (NESLI) through JSTOR and through arrangements with individual publishers;

· locally mounted full-text sources including the Oxford Text Archive (OTA) of 3,000 titles provided by the Humanities Computing Unit (see http://ota.ox.ac.uk);

· a rich variety of web resources in Oxford, within and without the library sector;

· resources accessible on the Internet via web browsers with assistance from local web navigation tools.

Currently, through central funds, the University spends over £270,000 per annum on purchasing and subscribing to networked CD-ROMs and remote services, placing Oxford at the top of such expenditure tables in the UK higher education sector.

In January 1997, an appointment was made to the new post of Director of University Library Services and Bodley’s Librarian, with the remit of submitting, within three years, detailed proposals for creating an integrated library system for the University. By the end of 1999, recommendations will have been submitted to the University for an integrated library service incorporating the twenty-two Libraries Committee libraries under the single management of the Director of University Library Services and Bodley’s Librarian, and a co-ordinated subject-based governance structure for these libraries. The recommendations will also include mechanisms for increased co-operation and collaboration with the departmental and college libraries, which, in respect of automation, preservation and conservation, and staff development and training, are already incorporated within the Director’s University-wide remit.

These developments in the library sector are taking place within the framework of change recently agreed for the University’s overall governance structure. The North Report, published in 1997, put forward major recommendations affecting the operation and structure of the University and its decision-making machinery. These recommendations, which focused on improved processes for strategic development and policy making as well as integration, have been developed, shaped, and made ready for implementation in the year 2000.

In the light of this, the digitization of a critical mass of resources has been overtly identified as one of the library system’s principal strategic objectives. The recommendations for the set of digital library services contained in this report find an appropriate place within this re-engineering process to meet the expectations of students and researchers not only in Oxford but also nationally and internationally. 

5.2 Existing Digital Collections and Projects

Throughout the last decade, the University has been proactive in digitizing materials from its own collections and making them available to scholars nationally and internationally. Brief descriptions of the projects are given below (see also Appendix E).

Ashmolean Museum (http://www.ashmol.ox.ac.uk/). The Ashmolean Museum has been the site of various projects. These include a collaboration with the Bridgeman Art Library to build up an image library from transparencies, and a forthcoming project looking at the Allen Photography Archive (c. 1,500 black and white photographs).

Beazley Archive (http://www.beazley.ox.ac.uk). Four projects are currently underway at the Beazley Archive: a Database of Athenian Pottery; Beazley’s Drawings; the Cast Collection; and Ancient Gems and Finger-rings. The Archive is also investigating a system to watermark images automatically.

Bodleian Broadside Ballads Project (http://www.bodley.ox.ac.uk/mh/ballads/). This project is digitizing around 30,000 images of broadside ballads held at the Bodleian Library. Images are photographed as microfilm and then sent to an outside vendor for scanning. On their return they are batch-processed and made available via an Allegro database system.

Celtic and Medieval Manuscripts (http://image.ox.ac.uk/). This project has been concentrating on the high-resolution digitization of a series of medieval manuscripts held at the Bodleian Library and college libraries in the University of Oxford. It is using one Kontron and two Dicomed cameras. All three have employed special cradles designed for the project. The project has been supported by the Higher Education Funding Council for England (HEFCE).

Centre for the Study of Ancient Documents (University of Oxford, http://www.csad.ox.ac.uk/CSAD/Images.html). This unit, part of the Faculty of Literae Humaniores, is conducting a series of imaging projects on rare and unique material, including ‘squeezes’ (filter-paper impressions of inscriptions), stylus tablets (using 180-degree imaging in collaboration with the University’s Department of Engineering), ink tablets, and papyrology.

Internet Library of Early Journals (ILEJ, http://www.bodley.ox.ac.uk/ilej/). A collaborative project between the universities of Oxford, Leeds, Birmingham, and Manchester. It chose six journals – The Builder, Notes & Queries, Blackwood’s (nineteenth century), Philosophical Transactions of the Royal Society, Gentleman’s Magazine, and the Annual Register (eighteenth century) – covering a ten or twenty run from each, with the total images amounting to around 108,000. Bound volumes were scanned from two Minolta PS3000P open-book scanners based in Manchester and Birmingham. Images were created from microfilm using Mekel MX500XL-G equipment based in the Bodleian Photographic Studio.

John Johnson Collection. Part of the UK’s JISC Image Digitization Initiative (JIDI), this project selected material from the John Johnson Collection of printed ephemera. Items chosen centred on political prints and soap ephemera, amounting to between 2,300 and 3,200 images. Material was selected because of its importance in social history and its attractiveness (the soap collection could lead to a printed publication). Items are being scanned at various resolutions.

Manuscripts Acquired since 1916. A project based at the Bodleian concentrating on medieval and Renaissance manuscripts acquired since the last published catalogue (i.e. since 1916). Although this is primarily a cataloguing project, it is being enriched by the provision of links to images (one image from each manuscript), taken from the library’s extensive filmstrip and slide collection.

Refugee Studies Programme Digital Library Project. An extensive collection (c. 25,000 items) of grey literature focusing on refugee studies drawn from the collections at Oxford (it is currently at the pilot stage). Page scanning is being employed, with indices built from uncorrected OCR text allowing full-text searching. The original feasibility study performed by the Higher Education Digitization Service (http://heds.herts.ac.uk) is now publicly available at: http://heds.herts.ac.uk/Guidance/RSP_fs.html.

Toyota City Imaging Project (http://www.bodley.ox.ac.uk/toyota/openpage.html). Drawn from material held in the John Johnson Collection, this was the first major digitization project at Oxford. Material was photographed on to 35mm slides by the Bodleian Photographic Studio and then outsourced for conversion to PhotoCD (the project began in 1993 when PhotoCDs were widely available but high-resolution digitization equipment was not). 

Wilfred Owen Multimedia Digital Archive (http://info.ox.ac.uk/jtap). Manuscript, photograph, audio, and video digitization project centred around the poet Wilfred Owen and the First World War. The project used various methods including outsourcing to a high-resolution digitization unit (using the Kontron camera) at Oxford, but also employed flat-bed scanners, etc. Audio is delivered as RealAudio files, and video as MPEG 2 and QuickTime.

Oxford also provided a test site for the SuperJournal project (http://www.superjournal.ac.uk/sj), and took part in the eLib-funded Electronic Readings in Management Studies (ERIMS, http://www.templeton.ox.ac.uk/www/college/library/erims.htm). Oxford is involved in two eLib-funded hybrid library projects, MALIBU (Managing the Hybrid Library for the Benefit of Users, http://www.kcl.ac.uk/humanities/cch/malibu/) is a partnership between Oxford University, King’s College London, and Southampton University. It is in the process of identifying all the issues attendant upon the development of digital and hybrid libraries, in particular those pertaining to the needs of users, and has a focus on humanities subjects. MALIBU is also setting up prototype hybrid libraries in the partner institutions. The units within Oxford most closely involved in this are the Libraries Automation Service and the Refugee Studies Programme (RSP), but its findings will be invaluable to the hybrid library strategy of the wider university. Project BUILDER (Birmingham University Integrated Library Development and Electronic Resource, http://builder.bham.ac.uk), similarly, is a major hybrid library project aimed at developing a working model of the hybrid library, within both teaching and research contexts, which seamlessly integrates information sources, local and remote, using a web-based interface and in a way that will be universally applicable.

In addition, Oxford (along with the universities of Leeds and Cambridge) is part of CURL’s eLib funded CEDARS project (CURL Exemplars for Digital Archives, http://www.curl.ac.uk/cedarsinfo.shtml). CEDARS aims to address strategic, methodological, and practical issues, and provide guidance in best practice for digital preservation. It will do this by work on two levels – through practical demonstrator projects, which will provide concrete practical experience in preserving digital resources, and through strategic working groups based on broad concepts or concerns, which will articulate preferences and make recommendations of benefit to the wider community.

Since 1992, Oxford has successfully attracted over £2.2 million from external funding to support digitization projects, as well as making a substantial contribution from its own resources. The University’s first venture, as noted above, was the Toyota City Imaging Project, instigated by a donation from the Toyota Motor Company and concentrating on automobile ephemera held in the John Johnson Collection. Soon afterwards, through a national grant, the Celtic and Medieval Manuscripts project began digitizing material from the University’s extraordinary collections of extant material from the Middle Ages. 

The momentum has been maintained throughout the 1990s, allowing the University to build expertise in the digitization of grey literature (through the RSP), photographs and artefacts (e.g. the projects at the Ashmolean Museum and the Beazley Archive), rare printed material (e.g. the Bodleian Broadside Ballads Project), and multimedia (notably the Wilfred Owen Multimedia Digital Archive, which digitized audio and video clips). 

The benefits of collaborative initiatives have been highlighted by such projects as the Internet Library of Early Journals (ILEJ), a joint venture between the universities of Oxford, Birmingham, Leeds, and Manchester. This, along with the continued pioneering work by the Oxford Text Archive (housed at the University Computing Services) and the Digital Library Project at the RSP, has placed Oxford in a leading role of providing document delivery and access to structured texts.

Many of the initiatives listed above (and referred to throughout the report) led the way in the development of new approaches to digitization, and generated a critical mass of expertise within the University itself. For example, the Celtic and Medieval Manuscripts project was one of the first initiatives to concentrate on the high-level digitization of rare artefacts. Thus, it had to devise new (and successful) solutions to the conservation of material during the digitization process (e.g. it designed a holding cradle for the manuscripts, and formulated the correct approach to lighting). ILEJ explored the use of open-book scanners, digitization from microfilm, and the use of uncorrected OCR as an index tool for nineteenth-century material. The Manuscripts Acquired since 1916 project emphasized the role of electronic cataloguing, feeding suggestions into the external development of the Encoded Archival Description DTD (complementing Oxford’s other work with SGML). Bodley has also participated in RLG's Finding Aid Program (http://www.rlg.ac.uk/primary/faprog.html), and is adding its electronic 

finding aids to the consortium's Archival Resources database. The manipulation of finding aids is being explored using the Cheshire software in consultation with Berkeley and Liverpool, and in the DFAS (Distributed Finding Aid Server) project with Michigan,
 Harvard, and Columbia (http://www.umdl.umich.edu/dlps/dfas/). Finally, the work underway at the Centre for the Study of Ancient Documents has seen collaborative projects with the University’s Department of Engineering in the field of 180-degree digitization of rare documents. Oxford is therefore internationally placed as one of the centres of excellence in various areas of digitization. 

One of the most striking observations of this study has been the level of awareness within Oxford of the potential for digitization, and the subsequent enthusiasm for it. Colloquia, conferences, and internal workshops have led to widespread knowledge of the projects at Oxford. Furthermore, wherever possible, the digital collections have been integrated into the Oxford Libraries Information Platform (OxLIP, http://www.bodley.ox.ac.uk/oxlip). This is a one-stop shop allowing readers access to c. 300 bibliographic and full-text sources, with subject and title indexes, and a configurable local menu option. OxLIP also provides links to hypertext electronic journals, newspaper listings, and to web navigating tools.

5.3 Development and Support Services

In conjunction with the above projects, Oxford has witnessed a significant development in the support services and facilities underpinning digitization. The above projects have produced resident expertise in hardware and software, image capture, file manipulation, indexing, and archiving and storage. Similarly, the University now boasts an impressive array of digitization equipment ranging from the high-level cameras used by the Celtic and Medieval Manuscripts project (one Kontron and two Dicomeds) and the Mekel microfilm scanner employed by ILEJ down to a plethora of flat-bed scanners dispersed amongst colleges and departments, and a growing number of lower-range digitization cameras.

Undoubtedly, one of the most important services available to the projects noted above was the installation of the Hierarchical File Server (HFS), which is maintained by the University’s Computing Services. Not only does this allow for scheduled backups of all PCs in the University, it also provides a 20-terabyte storage facility to allow projects to store permanently the material they create. The HFS was purchased in part to safeguard the intellectual assets of the University, and its use for digitization activities is especially appropriate. 

In addition to the specific hardware and software already in existence, the University provides a considerable support and development system for IT projects. The Radcliffe Science Library (part of the Bodleian Library) maintains one of the most extensive networks of CD-ROMs available in the UK. The Libraries Automation Service (LAS) focuses directly on the support of the large library catalogues and the IT-infrastructure in the libraries themselves. Furthermore, Oxford University Computing Services, as well as supporting the HFS noted above, maintains the local LAN, the mainframe computers used by all sectors of the University, and a comprehensive series of IT training initiatives. It also hosts (as part of its Humanities Computing Unit), the Oxford Text Archive and the Humanities Computing Development Team.

The existing reprographics service in the libraries sector is also well established. A system for ordering surrogates has been developed over time and the existing Bodleian Library Photographic Studio has five microfilm cameras, two large format wall-mounted De Vere cameras, a medium format 60mm camera, and a 35mm SLR. Currently these process over 300,000 shots per annum in response to reader requests. In addition, the studio has built up an impressive archive of positive and negative masters consisting of over 78,000 negatives and 5.5 million microfilm exposures. This is one of the largest collections in UK higher education.

5.4 Summary

Oxford can clearly demonstrate a proven track record in digitization, and a great deal of expertise in all aspects of digital activity, both project-based and service-based. Many digital resources have been created within the University, and access to external resources is managed by a range of systems and services. There is significant collaboration in place between libraries, services, and individuals, and a considerable infrastructure of support services to help advance the University’s activities in the digitization arena. The following sections detail the results of the survey conducted by the scoping study. They reinforce the previous observations, but also help to indicate the opportunities for further development.

6. Potential Collections for Digitization

6.1 Responses to the Survey

As a result of the mailing of one hundred questionnaires and the mounting of a web-based response form, eighty-six replies were received. This was considered extremely encouraging, as it indicated a good awareness of the study and considerable willingness to be involved. The replies allowed the study to fulfil one of its main objectives: that of documenting, analysing, and evaluating Oxford’s current digitization activities.

The responses to the questionnaire identified:

· eleven digitization projects in which Oxford had been or was currently involved (these are noted above in Section 5.2): Ashmolean Museum, Beazley Archive, Bodleian Broadside Ballads Project, Celtic and Medieval Manuscripts, Centre for the Study of Ancient Documents, Internet Library of Early Journals, John Johnson Collection, Manuscripts Acquired since 1916, Refugees Studies Programme Digital Library Project, Toyota City Imaging Project, Wilfred Owen Multimedia Digital Archive;

· thirty-one collections that were candidates for digitization in twelve (out of twenty-two) Libraries Committee libraries;

· sixty collections, which were candidates for digitization in thirty-nine non-Libraries Committee libraries/institutions.

Overwhelmingly, the majority of potential collections identified were of rare and unique ‘image’ material,
 predominantly in the arts and humanities. This is not surprising as most people clearly perceived digitization as focusing on ‘older’ material, an impression reinforced by numerous comments during the interview process.

6.2 Interviewing Procedures

In general, the interview sheets constructed for this purpose were satisfactory, although some of the questions proved superfluous. Interviews lasted between 30 to 90 minutes depending upon the size or number of collections under consideration. These were then typed up as short paragraphs which formed the basis of Appendix D (‘Prioritized List of Collections for Digitization’).

6.3 Results of the Interviews

It is important, at this point, to describe many of the common scenarios that arose during the interviews as they in turn indicate some of the requirements of future strategies for digitization.

6.3.1 Knowledge of Digitization

As can be seen from Appendix D, the suggested projects were varied and spread over numerous institutions. Encouragingly, over 90 per cent of the projects identified were considered feasible, reflecting a realistic approach by many librarians to the true costs of digitization. However, a handful of librarians interviewed had very little knowledge about the possibilities (and limitations) of digitization. In such cases the advantages of digitization (e.g. increased access, deflecting demand from the original, potential income generation) had to be spelt out before information about collections was forthcoming. A common question asked was, ‘How much would it cost to digitize this bookshelf?’; information about costings, feasibility, sampling, etc. was given as appropriate.

6.3.2 Appropriate Material

There was a common conception that digitization was only for very old and rare material. This is understandable as many of the projects undertaken at Oxford (e.g. the Celtic and Medieval Manuscripts project) and elsewhere, have placed the focus of digitization there. Some effort had to be made to convince librarians that more modern material could be appropriate (e.g. reading-list materials) and that it was not always the case that only rare/unique items needed to be identified, but also material that was in constant/high demand.

6.3.3 Immediacy

In several instances the interviewee became very enthusiastic about the potential for digitization and wanted to get started sooner rather than later. Whilst at the same time urging them to wait (at least) for the conclusions of the study, one did not want to deter such initiatives. Throughout the course of the study, therefore, efforts have been made to direct such projects to existing facilities or funding opportunities.

6.3.4 Lack of Detailed Knowledge of Collections

A problem faced by the study was the lack of precise information about collections (notably in colleges). However, such instances were relatively rare (as witnessed by the low number of collections in Appendix D that could not be ‘costed’). In such cases, the college had received collections from benefactors, but had no financial means to support any cataloguing initiatives. Therefore, when asked about the number of specific items in a collection, the curators felt that such information could only be obtained after a considerable amount of work. In a similar vein, there was a considerable lack of knowledge relating to comparable collections elsewhere in the University. It occasionally happened that a collection was put forward by a librarian as a possible candidate where the study was able to indicate similarities with other material already reviewed (hence the suggestion for collaborative projects in Appendix D such as ‘Architectural Drawings and Plans’). This overall raising of the awareness of other collections has been a beneficial result of the interview process. 

6.3.5 Digitization Methods

A full examination of existing methodologies and procedures for digitization was undertaken by the study and is available in Appendix E, including an analysis of the procedures adopted elsewhere (e.g. Project BUILDER, JIDI, the British Library, University of Michigan, Cornell University, etc.). More importantly, many of the conclusions listed there build on the comments and observations made during the interviewing process. The specific issues of digitization for access and preservation are discussed below in the next two sections, but observations of a more generic nature were made by the interviewees.

First, digitization should not take place in isolation. Any new project should make full use of existing expertise, notably in the areas of conservation and preservation, which should always be an integral part of the digitization process. Second, there is a clear need in the University for guidance related to external vendors who will undertake outsourced digitization. Third, in keeping with the advisory role noted below, many curators and managers of existing projects would welcome a guide to good practice based on in-house and external experiences of current digitization standards for differing source documents.

Other issues to be addressed are the potential demand for OCR and the delivery of structured text. The digitization of time-based media (e.g. audio and video) also needs to be considered. At present, in Oxford, this is generally undertaken by the Educational Technology Resource Centre in the University, but this may not be able to cater for large projects.
6.3.6 Digitization for Access

Unquestionably, librarians and curators at Oxford saw increased access to collections as the main benefit of digitization. This is clearly demonstrated in Appendix D by the fact that over 80 per cent of the collections suggested for digitization could be ranked as being of high or medium priority in terms of increasing access to collections. There was considerable willingness to facilitate this in any way possible that did not pose a conservation threat to the original item. To this end, most saw the Internet (via the web) as the most appropriate mechanism, reflecting their favourable impressions of such existing Oxford projects as the ILEJ, the Celtic and Medieval Manuscripts project, and the Wilfred Owen Archive.

Many librarians felt that Oxford would benefit from a seamless interface to all its digitized collections that would enhance user research strategies for browsing and searching. They welcomed any moves to bring such collections together ‘virtually’ so that the user was provided with a one-stop shop facility. Most importantly, librarians felt that there should be numerous points of access to such a service. Almost unanimously, librarians expressed the need to interface any proposed service with OLIS, Oxford’s union catalogue of library holdings, to allow direct linking between standard on-line bibliographic records and digital surrogates. In addition, curators of manuscripts noted the existence of catalogues based around iconographic descriptions as well as standard codicological descriptions, and felt that both should be offered.

Many people interviewed recognized the double-edged nature of increasing access. Whilst at the same time they welcomed the greater opportunity for remote users to work with materials held at Oxford, they stressed that this was also likely to lead to an increase in requests to handle the original items. It was made clear that this could only be managed if high-quality images (and the associated hardware) were available in reading rooms to help cope with demand.

The consensus opinion was that there should be charging for the delivery of high-quality images, but only if lower-resolution images were freely available (in keeping with the desire to increase access). Furthermore, any charging system would need to be equitable (i.e. academic researchers would be charged substantially less than commercial companies), quick, and intuitive.

6.3.7 Digitization for Preservation

With reference to preservation, there was considerable unease within the library sector at the prospect of relying on a digital copy as a substitution for other formats; and most felt that film still provided the best preservation medium (less than 10 per cent of the projects detailed in Appendix D could be ranked as of high priority from a preservation point of view). There was general acceptance, however, that digital surrogates could assist in deflecting demand away from handling originals (provided high-quality images were readily available, as noted above), not only for detailed analysis of the items but also for browsing. Importantly, many librarians expressed the opinion that digitization should not be allowed to detract from traditional conservation efforts to preserve the original.

Questions were raised about the long-term institutional commitment to the maintenance of digital files, notably from those involved in digitization projects themselves. There was some awareness of the CEDARS project, and the results of this national initiative were eagerly awaited.

The increased means for analysing images which digitization opened up were also generally recognized as an advantage of conversion. The high-quality images currently mounted by the Celtic and Medieval Manuscripts project had revealed to many the way in which such subjects as palaeography could be enhanced by digital surrogates, and this was warmly welcomed.

6.3.8 On-demand Digitization

The main requirement of many librarians, notably those in the Libraries Committee sector, was the speedy introduction of an on-demand digitization service. This would be the digital equivalent of the current reprographics service which is located in the Bodleian.

An on-demand digitization service would complement and extend the current photographic and photocopying services, and increase the reprographic options available to users. It would offer a rapid response service and provide the appropriate levels of security and care necessary for rare and fragile materials. It would also manage an on-line library of images of originals that were out of copyright.

6.3.9 Appropriate Material for Digitization

With regard to the desire to increase access to collections, the general opinion was that material currently in high demand should be targeted initially. There was some recognition of the preservation possibilities of digitization (noted above), but predominantly people wanted to see a service that made available actively used items (of both high and low artefactual value), thus improving the overall service and meeting the demands and expectations of the readers. To this end, in some cases, initial cherry-picking of high-value items from collections, as opposed to digitizing a whole collection, was accepted as a realistic way of achieving this. However, the existing policy of always photographing a complete manuscript, regardless of the original request, was supported.

A further reflection of this was the continually stressed desire to see proof that digitization provided value for money. When the variable costs of digitizing different types of materials were explained, for example, many felt that the cheaper option of digitizing existing surrogates should be adopted wherever possible (i.e. in cases where the surrogate would satisfy the demands of the users and curators). Bearing in mind the extensive stock of film surrogates held by the Bodleian’s Photographic Studio, this was considered to be achievable. As one senior librarian remarked, ‘If you do not digitize parts of the microfilm collection, you will be missing a great wealth of resources.’ Expensive high-quality digitization could only be justified on the grounds that it was essential to meet user needs, or that it would help curators in deflecting demand from handling originals.

Many generic initiatives were suggested again and again in interviews (e.g. University exam papers, college archives), and most people stressed the potential of collaborative projects. The virtual reassembling of collections drawn from different institutions, within and beyond Oxford, was seen as a particular benefit of digitization.

The ‘digitization for all’ argument was also raised. Although everyone recognized the enormous wealth of collections held in the Bodleian Library, it was felt that material from other institutions (including those outside the Libraries Committee) should also be covered. 

A natural progression from all the above was the perceived need for an objective means of assessing potential collections for digitization. A well-defined list of desiderata projects for digitization should be maintained and the processes by which this prioritization was reached should be made clear. However, any assessment procedure would need to include direct input from academics, preservation experts, and curators. All of these comments were taken on board when drafting the decision matrix for assessing collections in Appendix B, and have been integrated into the workflows also described there.

6.3.10 Cataloguing

One crucial element identified for the successful delivery of digital surrogates was the cataloguing of the individual items. It was felt by many librarians, in particular, that this was often overlooked or merely paid lip-service to by digitization projects. Without appropriate metadata, user needs would not be properly satisfied. Repeatedly, interviewees stated that digitization should not go ahead unless catalogues were available, or money was set aside to provide them.

The value of Oxford’s existing OPAC (OLIS) should not be underestimated. Supporting the notion of the hybrid library, it was argued that any catalogues of digital objects, or indeed the digital objects themselves, should be required to link to the OPAC (preliminary experiments with this are already underway with the Celtic and Medieval Manuscripts project). With reference to the metadata systems used by existing digitization projects,
 the managers of these initiatives expressed a desire to see the initiation of a strategy to bring these together, allowing for cross-searching of all the currently digitized collections of Oxford’s materials.

Whatever metadata system was chosen, it should reflect the needs of users, cataloguers, curators, and technical experts. In particular, there was a need to ensure that the expertise of those currently involved in more traditional cataloguing were taken into account.

6.3.11 Standards

It was interesting to note the views on standards, particularly those adopted by those involved in existing digitization projects. Although many recognized the difficulty in deciding on actual digitization standards (in terms of resolution, methodology, etc.), they did welcome any moves to provide guidelines. More importantly, they asked for more formal guidelines, perhaps even required standards, for the metadata system that should be used by Oxford digitization projects. It was suggested that once this had been decided upon it should be mandatory for any project coming under the aegis of the Libraries Committee.

6.3.12 Need for Advice

There is a clear need for a central point of information and advice about digitization. At present, many people interviewed were not certain where they should go to seek such help, and numerous possibilities were suggested: the Libraries Automation Service, Oxford University Computing Services, Educational Technology Resource Centre, Department of Continuing Education, and so on. This need for a general advisory service is further illustrated by the number of generic questions answered during the course of the study. Those involved in digitization projects (and those considering putting in for funding for new initiatives) also supported this notion, stating that when they began work on their collection there was no obvious source of information within the University concerning methodology, equipment, and standards.

6.3.13 Digitization Facilities

The need for an on-demand digitization facility, and a wider set of digital library services, has been noted above. This was reinforced by remarks made by managers of existing projects. Many felt that there was a need to have a central unit which projects could approach to commission digitization. It was noted that most of the projects undertaken so far had dealt with material that could not be outsourced for security reasons, and therefore the only course of action left open to them had been to buy in new digitization equipment. This has led to a situation in which numerous pieces of digitization hardware are now dispersed across the University, some of them still in use, others not.

6.3.14 Strategic Location of a Digital Library Service

Not surprisingly, many librarians argued that any service to facilitate the digitization of Oxford-held material, and then administer the resulting content, should be based within the libraies sector and, more importantly, should be seen as an integral part of it. Outside the Libraries Committee librarians, views were slightly more diverse. The IT representatives (e.g. Oxford University Computing Services) agreed with this position, as did college librarians, but both felt that the facilities of any services should, wherever possible, be open to the whole University. The museums sector suggested an independent entity, but recognized that most of the material put through any such system would come predominantly from library collections. Overall, it was agreed that wherever the service was located it should be easily identifiable, and that an obvious point of contact for information and advice should be established.

6.3.15 Image Protection

Recent developments have led many librarians to be concerned about the protection and exploitation of images of material owned by Oxford. Whilst at the same time recognizing the difficulties in this, it was argued that it is within the responsibility of the library system, as the agent of the University, to maintain scholarly standards and practices when it comes to the use of such material. Therefore, whatever facility is established, it must have a system to deal with such issues. With reference to this, only one project at Oxford so far (the Beazley Archive) has begun to employ a system of watermarking its images, and so far the results are inconclusive.

7. The Way Forward: Co-ordinating Oxford’s Digital Activities

7.1 The Need for Co-ordination: Projects into Services

The scoping study has shown that the University of Oxford has been active in the area of digitization for a number of years and has developed a considerable resource of experience and expertise. It has also shown that most of the initiatives have been undertaken in isolation, coming up with different answers to the same questions, or suffering from the familiar problem of reinventing the wheel. There is significant collaboration between libraries, services, and individuals, but at present this is ad hoc rather than institutional. This situation is similar to that faced by many institutions. It has arisen from opportunistic funding from external grants or benefactors coming to different parts of a large and complex institution, and has been exacerbated by the absence of any centralized entity to which projects could go for support and guidance. The recent development of image library collections within the cultural heritage sector itself, such as the AMICO Library (made available in networked form by RLG (http://www.rlg.ac.uk/amico/), and the current work on a virtual digital image delivery service being undertaken by JISC's Committee on Electronic Information as part of the development of the Distributed National Electronic Resource (DNER), should be of crucial value in this context.

If Oxford is to build on its already established reputation as a centre of excellence in digitization, it needs to migrate its existing project-based experience into a set of viable services for the whole library community. Such facilities would deliver a state-of-the-art service to readers, and develop a critical mass of digital resources for researchers, teachers, and students.

7.2 The Longer-term Goal: Towards the Hybrid Library

The new services should form an integral part of the hybrid library which encompasses the seamless integration of electronic and paper-based information, and which forms one of the overarching objectives of the Director of University Library Services. Oxford is already adopting a hybrid approach to its services to users – evident in the integration of library services, and by such facilities as OxLIP – moving towards a single point of entry to all of its collections (be they digital or non-digital). A full hybrid library service, when developed, will provide access to the widest possible range of resources, subject to licensing conditions, for users within Oxford, at other higher education institutions in the UK, and worldwide.

The longer-term goal, therefore, must be the merging and integration of access systems to all of Oxford’s collections (digital and non-digital). Any facilities envisaged for digital conversion should not be set up in isolation from the provision of access to commercial datasets or traditional research tools for non-electronic information.

Recommendation 1: Oxford should build on its existing expertise in digitization by establishing a set of digital library services to address the needs of its users. These services should form an integral part of the hybrid library service being developed within the University.

8. Oxford’s Digital Library Services: A New Model

8.1 Introduction

It is proposed to establish the Oxford Digital Library Services (ODLS) in order to address the needs identified in this study. The ODLS should be set up by the Director of University Library Services as part of the integrated library structure. It will be the public face of Oxford’s digital collections and provide worldwide access to library resources. It will be part of Oxford’s overall commitment to the development of a hybrid library service.

Recommendation 2: The Director of University Library Services should establish and direct the Oxford Digital Library Services (ODLS).

Funds will need to be secured from a variety of sources (e.g. internal investment, charging for services, project-based funding from public sources, and funds raised from foundations and other private sources) to facilitate the development of the ODLS.

Recommendation 3: The potential costs of the ODLS must be recognized and plans put in place to secure the necessary funds from a variety of internal and external sources.

8.2 Remit and Functions of the ODLS

The ODLS will be an overarching body to provide robust co-ordinated services for the digitization of material held in Oxford libraries: these include access and delivery, administration and management, storage and archiving, marketing and selling the images, and digital collection development.

The ODLS will be under the remit of the Director of University Library Services (see Section 5.1), and hence the primary focus will be the twenty-two Libraries Committee libraries. However, the services of the ODLS should be available in principle to the whole University. The ODLS should act as a central point of advice, consultancy, and dissemination of good practice in matters related to digitization. The impetus for digitizing a collection or an item from a collection may come from an individual reader request, from the proactive targeting of project-sized collections, or as a result of funding received from a benefactor or an external grant. The ODLS will seek collaborative ventures which would exploit the overlaps between the collections of Libraries Committee libraries and those of other libraries in Oxford as well as outside Oxford at the local, national, and international levels. The overall aim is to deliver a critical mass of digital materials to support teaching and research.

Recommendation 4: The remit of the ODLS will be to expand access to Oxford’s own collections through digitization, including the creation of new materials in response to reader requests, a proactive targeting of collections, and the provision of an interface with collections already digitized.

To do this the ODLS will need to:

· co-ordinate all digital library activity in the sector;

· establish a digitization facility (see Appendix A) which will:

i) act as an on-demand digitization service (reactive digitization);

ii) act as an agent for seeking out and assessing collections (proactive digitization);

· maintain a desiderata list of collections to be digitized (a preliminary list has already been established: see Appendix D), and expand its digital collections by working through such a desiderata list;

· catalogue and maintain browsable and searchable indexes of the digital collections it holds via the web, i.e. store accurate metadata (both technical and content) for all its holdings, and support access to a full digital image delivery service;

· provide access to a fully functional user interface to the digital collections;

· administer all orders and requests for digital surrogates, including the handling of financial transactions;

· seek out funding for digitization projects;

· maintain up-to-date information on external vendors, and negotiate with them;

· act as a central point for advice on digitization for all sectors of the University.

Recommendation 5: The ODLS should be able to convert analogue material to digital form (or commission external vendors and agencies to do so), and administer, manage, catalogue, and market a fully functional digital library.
Many of the functions outlined above could be carried out by existing units within the Libraries Committee sector, and some existing staff members with appropriate expertise could be seconded or deployed (full-time or part-time) to the ODLS to facilitate its development. For its full development, it will be necessary for some new recruitment to take place.

During the initial phases of the implementation of the ODLS it is predicted that a variety of funding opportunities will arise for the digitization of some collections. Any project initiated in this period should be established in conformity with the recommendations identified in this report. 

8.3 Components of the ODLS

There are several essential components that will be needed if the ODLS is to fulfil its remit and functions (i.e. digitization, attendant access and delivery services, metadata services, storage and archiving services, administration and management services, digital collection development, etc.). It is envisaged (based on case studies of similar initiatives at the University of Michigan and Harvard University) that for the ODLS to be fully operational, it should have the following supporting functions available to it: management; administration; marketing; cataloguing, metadata, consultancy on preservation and conservation, and preparation of material; IT support, system maintenance, R&D for developing ODLS services; and digital conversion capacity. The provision of these functions will need to be addressed in the initial phases of the implementation of the ODLS, as described below.

8.3.1 The Immediate Need: The Digitization Service

The core component of the ODLS would be a digitization service
 that can cater for both reactive (on-demand) and proactive initiatives (see Section 6.3.8), the former analogous to the existing reprographics service whereby a user can order a surrogate of an item in the collections; the latter, a more strategic approach to digitization involving the targeting of specific collections for digitization.

The ODLS will require a digitization service that can take all of the original material or surrogates presented to it and convert them to digital objects in a range of specified formats. The service should be placed in the evolving Libraries Committee structure, and its inclusion will require expansion or modification of that structure.

Recommendation 6: The establishment of a digitization service as the core element of the ODLS should be considered a priority. It should be able to provide reactive digitization, respond to project-sized requests, and expand its own holdings by proactive digitization.

A model business plan for such a service, with costings, is provided in Appendix A. The level of demand (reaching 0.5 million images year) has been drawn from current and projected figures provided by the Bodleian Photographic Studio which at present processes c. 2,000 orders per annum involving c. 295,000 new shots. The number of orders has increased steadily over recent years and projections, using the timescale proposed in Appendix A, tally with a future level of demand of c. 0.5 million images per annum.

Recommendation 7: The staffing, hardware/software requirements, and costings detailed in the model business plan in Appendix A should be used as the basis for planning a digital conversion unit catering for up to 0.5 million images per annum.

It will take time to build up the demand for digital images, whether as replacements for, or in addition to, photographic images, to the level envisaged in Appendix A. This will allow time for a gradual expansion of ODLS as outlined in the implementation strategy (see Section 9.2).

8.3.2 Metadata

An integral part of user access to the ODLS will be the metadata system chosen to catalogue the digital objects contained in the ODLS. Any metadata system selected must:

· be flexible, extensible, and future-proof;

· allow for easy input by cataloguers; it should not be an ‘overkill’ solution requiring the recording of irrelevant information or data which is simply not available;

· allow for easy searching and browsing by the user, but with the functionality to allow for highly complicated searches;

· be able to deal with all kinds of digital objects from all manner of collections;

· be compatible with other (non-Oxford) on-line catalogues;

· be able to cope with containing items (e.g. manuscripts) and individual items (e.g. texts or images within the manuscript) and have means of describing and discriminating between both (i.e. it must allow for different points of access to the collections);

· accommodate the needs of the reader (for finding material), the cataloguer (for describing the material), the technician (for describing the digitization process and ensuring that information vital to the preservation of the digital item has been stored), and the administrator (for management of the digital item).

To accomplish all of these, further work needs to be done by an appropriate group of experts, utilizing the material presented in Appendix H (‘Metadata’).
Recommendation 8: A Working Party on Metadata should be established, and should utilize the material presented in Appendix H.

8.3.3 Access and Delivery

Access to the services provided by the ODLS should be through a unified interface as part of the whole range of resources within Oxford’s hybrid library service. The report recommends charging for copies of, or for remote access to, higher-quality images (such charges already exist for standard reprographics). As with existing reprographics, an equitable charging system should be introduced, with substantially lower costs levied on academics or educational/non-profit-making organizations than on commercial organizations.

Recommendation 9: Access to the images and services provided by the ODLS should be through a unified interface which will eventually offer access to all elements in Oxford’s hybrid library service.

Recommendation 10: The ODLS should adopt an equitable charging system for the sale of digital surrogates.

Recommendation 11: A Working Party on Delivery Systems should be established and work closely with the Working Party on Metadata.

8.3.4 Storage and Archiving

The University’s IT Committee has a commitment to maintain the Hierarchical File Server (HFS), or its successor, in perpetuity. It is recommended that the ODLS utilize this facility. However, at present there is no policy in place to maintain the digital files beyond refreshing the bitstream, i.e. there is no official policy in place for the migration of data, and the onus for this resides with the depositor. The ODLS will need to develop a policy to tackle the preservation of the digital objects it creates, utilizing the findings of CEDARS and the University’s Computer Archive Group, as well as the Standing Committee on Legal Deposit (SCOLD) in which the University participates as a legal deposit institution. Furthermore, it is possible that, bearing in mind the size of file storage needed by the ODLS to hold its archived images, future funding may be needed to secure this extra space.

Recommendation 12: The ODLS should use the Oxford University Hierarchical File Server as its archival system, but should maintain its own server for the delivery of its website and appropriate lower-level images. Archiving costs should be identified.
8.3.5 Location of the ODLS

The ODLS should be based as much as possible in one place, close to existing services and expertise, notably reprographics, conservation, and systems support. However, as the initial stages of the ODLS could involve a policy of recruitment and redeployment of staff and expertise, it is probable that the ODLS could start as a dispersed entity, with some of its functions being performed by existing units within the Libraries Committee sector. There will be a need to set up a peripatetic digitization/photographic service, similar to the existing model developed by the Celtic and Medieval Manuscripts project, to cope with material that cannot be removed from particular libraries.

Recommendation 13: The ODLS will be an integral part of the library sector, drawing on existing expertise. Choice of location(s) must take into account the need for interaction with other library services. The ODLS must be able to accommodate the need to restrict movement of fragile or valuable material.

8.3.6 Digital Collection Development

Material already created by digitization projects at Oxford would provide a starting point for the development of a critical mass of digital material. This will be supplemented by proactive and reactive digitization. The ODLS should identify projects at an early stage that will provide images of material in high demand, and/or images of material that have a clear value, drawn from institutions within the University (but with a priority for Libraries Committee libraries). A clear set of selection criteria should be established to allow for the creation of such objects in the context of local, national, and international scholarly requirements. The study has gone some way in responding to this by providing a new assessment matrix in Appendix D and a report in Appendix G.

The list of potential collections in this report (Appendix D) should be used by the ODLS to attract funding for projects during the implementation period. Any groups that seek funding during this period should notify the ODLS Development Team of their intentions, as such projects should be encouraged to adhere to the recommendations of this report and the follow-up studies. The list of potential collections should be maintained and updated on a regular basis, and allow for unsolicited submissions from institutions within the University concerning other possible candidates for digitization. Such a list will be advantageous in attracting future funding.

Recommendation 14: The ODLS needs actively to develop its digital collections through a mixture of reactive and proactive digitization. To facilitate decision-making on proactive digitization, the ODLS must maintain and update a list of desiderata collections, building on the work presented in Appendix D.

8.3.7 Rights Management

Appendix I summarizes the main copyright issues as they apply to the digitization process.

Recommendation 15: The ODLS must establish mechanisms for clearing copyright (where required) for material to be digitized, and for protecting its own copyright in the digitized images.

9. Implementing the ODLS

The model of the ODLS outlined above is only achievable after more work has been undertaken. To this end, it is recommended that in the initial phase of the implementation of the ODLS a Development Team (the ODLS Development Team) is established to oversee the move forward.

Recommendation 16: A Development Team should be established to steer the implementation of the ODLS. It should establish working parties to cover the essential areas needed for that implementation.

9.1 Remit of the Development Team

The ODLS Development Team should be chaired by a senior manager, seconded for an appropriate amount of time. The Team should be charged with overseeing the phased implementation process of the ODLS. It should hold regular meetings, take into account and contribute to appropriate and existing University IT and Information strategies, and consult with senior members of staff. The Team co-ordinator should also conduct a survey to evaluate potential user needs of the ODLS.

The Team should utilize the findings from a series of working parties which will need to be set up to target various issues crucial to the development of the ODLS. Two of these have already been identified (metadata and delivery systems) and to this could be added groups to deliver findings on storage, archiving, and networking; management structures; and digitization. The Chair from each working party should be a member of the ODLS Development Team.

9.2 The Implementation Process: A Phased Approach

A phased implementation of the ODLS is recommended for the following reasons:

· As noted in Section 8.3.1, it will take time to build up the demand for digital images to the level envisaged in Appendix A. During this build-up phase, resources will be devoted to developing the functionality of the ODLS in areas other than data conversion, including metadata, the creation of an image library, and interface development.

· It will allow for accumulation of the finances necessary to establish the ODLS (some of which may come from income generated by the ODLS itself).

· It will involve a combination of recruitment and deployment of current expertise and staff.

· It will allow for flexibility to react to changes in structure, technology, staffing, finances, etc.

The phased implementation assumes the incorporation of the digitization service business plan into the wider model for the ODLS. One example of how this might be done is contained in the development plan in Appendix F. However, further work on the merging of the two elements needs to be undertaken by the ODLS Development Team, and the following plan, plus the suggested structure and phasing in of staff in Appendix F, should only be viewed as preliminary guidelines.

9.2.1 Phase 1 (9 months)

· Establish ODLS Development Team and appoint chair.

· Disseminate copies of the full report (as appropriate) and receive feedback.

· Establish the working parties noted above. The Working Party on Delivery Systems should be established after the findings of the metadata group have been produced.

· ODLS Development Team to produce detailed costings and plan for the remainder of the ODLS.

· Define the management structure and staffing requirements of the ODLS.

· Using the desiderata list, continue to target funding opportunities to help digitize collections already identified.

9.2.2 Further Phases

The ODLS Development Team will plan the further phases of implementation. As a guideline, within a year of its initiation, the ODLS should be in a position to:

· select and begin extensive digitization of ‘stock material’;

· offer a limited service for reactive digitization to users of Libraries Committee libraries;

· investigate the integration of previous digitization projects at Oxford into the ODLS;

· launch a public interface.

10. Conclusion

The completion of this scoping study puts Oxford in the privileged position amongst other UK higher education institutions of having mapped out a strategy for taking digitization forward, with a clear model for a set of digital library services, and a potential means for digital content creation of high research value. The study has highlighted the key issues which need to be addressed:

1) There is a need for an advisory service, to act both as a centre for excellence, and as a source of information relating to digitization. 

2) There is a need to maintain accurate and up-to-date information about collections.

3) There should be an on-demand digitization service for readers.

4) The demands of disparate projects must be catered for.

5) There should be a proactive targeting of collections from within the University, and collaboration with external institutions.

6) Any facility offered must meet the needs of users and curators by providing browsable and searchable indices to its digital collections; increasing access to the material; helping in its preservation; and at the same time protecting its integrity.

7) Any model put forward must be part of Oxford’s overall hybrid library strategy by interfacing with existing catalogues, projects, and services.

It is clear that Oxford needs to capitalize on its existing services, utilizing the wide range of expertise gained from the projects it has hosted, and that it needs to keep the University at the forefront of digital library developments. To achieve this, the report has recommended the phased implementation of a range of digital library services to be known as Oxford Digital Library Services or ODLS. The ODLS will develop as part of the integrated library sector, within the overall framework of the University’s IT and Information strategies. The creation of an ODLS Development Team is proposed to carry this plan forward.

11. Summary of Recommendations

1: Oxford should build on its existing expertise in digitization by establishing a set of digital library services to address the needs of its users. These services should form an integral part of the hybrid library service being developed within the University.

2: The Director of University Library Services should establish and direct the Oxford Digital Library Services (ODLS).

3: The potential costs of the ODLS must be recognized and plans put in place to secure the necessary funds from a variety of internal and external sources.

4: The remit of the ODLS will be to expand access to Oxford’s own collections through digitization, including the creation of new materials in response to reader requests, a proactive targeting of collections, and the provision of an interface with collections already digitized.

5: The ODLS should be able to convert analogue material to digital form (or commission external vendors and agencies to do so), and administer, manage, catalogue, and market a fully functional digital library.
6: The establishment of a digitization service as the core element of the ODLS should be considered a priority. It should be able to provide reactive digitization, respond to project-sized requests, and expand its own holdings by proactive digitization.

7: The staffing, hardware/software requirements, and costings detailed in the model business plan in Appendix A should be used as the basis for planning a digital conversion unit catering for up to 0.5 million images per annum.

8: A Working Party on Metadata should be established, and should utilize the material presented in Appendix H.

9: Access to the images and services provided by the ODLS should be through a unified interface which will eventually offer access to all elements in Oxford’s hybrid library service.

10: The ODLS should adopt an equitable charging system for the sale of digital surrogates.

11: A Working Party on Delivery Systems should be established and work closely with the Working Party on Metadata.

12: The ODLS should use the Oxford University Hierarchical File Server as its archival system, but should maintain its own server for the delivery of its website and appropriate lower-level images. Archiving costs should be identified.
13: The ODLS will be an integral part of the library sector, drawing on existing expertise. Choice of location(s) must take into account the need for interaction with other library services. The ODLS must be able to accommodate the need to restrict movement of fragile or valuable material.

14: The ODLS needs actively to develop its digital collections through a mixture of reactive and proactive digitization. To facilitate decision-making on proactive digitization, the ODLS must maintain and update a list of desiderata collections, building on the work presented in Appendix D.

15: The ODLS must establish mechanisms for clearing copyright (where required) for material to be digitized, and for protecting its own copyright in the digitized images.

16: A Development Team should be established to steer the implementation of the ODLS. It should establish working parties to cover the essential areas needed for the implementation of the ODLS.

� This study is indebted to Alastair James for bringing to its attention the original policy objectives by Sir Thomas Bodley on the foundation of the Bodleian Library. All quotations are taken from G.W. Wheelers (ed.) Letters of Sir Thomas Bodley to Thomas James (Oxford, 1985).


� It is important to note the distinction between ‘digitization’, ‘digital library’, and ‘hybrid library’. Digitization is the conversion of analogue material into digital form, whereas a digital library is an organized and managed collection of digital objects. A hybrid library (in current usage) is a library which integrates both digital and non-digital information of all kinds in a management system which is increasingly digital, and which offers the information to the user in a seamless and intuitive manner. All libraries are, in fact, hybrids, but the term is used here in the more specialized sense of both digital and non-digital. 


� Some of the appendices are intended for limited distribution within Oxford only.


� Throughout the study visits to the website averaged about eighty a week, over a third of them from within the UK.


� It should be noted that in addition to drafting the business model, HEDS were commissioned to undertake a full costing exercise on four potential collections which were selected for their representative nature. The results of this exercise are given at Appendix J.


� A comprehensive listing of many of these initiatives is contained in the Further Reading section of Appendix E.


� During the study it was possible to visit and interview members of staff at the universities of Virginia, Michigan, and Cornell.


� Visited by the study.


� CURL's CEDARS project is consciously building on the seminal US report produced in 1996 by RLG and the Commission on Preservation and Access ('Preserving Digital Information', http://www.rlg.ac.uk/ArchTF/index.html), and is liaising closely with other agencies concerned with the long-term retention of digital materials (including RLG itself, the National Preservation Office, JISC, and the Arts and Humanities Data Service).





� Oxford was also one of the main project sites for the development of the Text Encoding Initiative and the lexical database known as the British National Corpus.


� A further link between Oxford and Michigan is in the joint discussion with Bell and Howell (formerly UMI) on a possible project to digitize, keyboard, and mark up the Early English Books microfilm.


� The Humanities Computing Development Team is a new initiative and has been set up to develop IT projects with individual academics or departments, for use directly in teaching and research. It is an obvious example of the type of service that would benefit greatly from the availability of digitized materials.


� I.e. manuscripts, incunabula, printed books, papyri, paintings, sketches, etc. There were very few projects identified that contained three-dimensional artefacts (most used existing photographs of these) or audiovisual material.


� Available only for limited circulation.


� It would be too time-consuming for this report to provide a synopsis of every interview conducted or to detail all the projects currently underway at Oxford. Readers who require more information on the latter should read the report on ‘Digitization Methods’ in Appendix E, in particular the annotated reading list.


� This is outlined in the report on metadata in Appendix H; in short, most projects were using an SGML-based cataloguing system (EAD, TEI, or HTML) delivered by OpenText 5.0, but a few were utilizing other approaches (e.g. Microsoft Access, ICONCLASS, the Allegro database system).


� At present such a service does not exist in Oxford. Furthermore, during the interviewing procedures the Director of the University Computing Services made it clear that there were no plans in place to provide such facilities at the computing centre or elsewhere.
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