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1. Executive Summary

The Digital Repositories and Archives Inventory (DRAI) Project aimed to provide a comprehensive snapshot of digital resource provision in the UK and to examine the technical infrastructure and preservation environment of this digital content. There has been a clearly articulated need for a “one stop shop” for information discovery across a range of different digital collections.
 By concentrating on resources containing digital objects, the catalogue of resources created during the Digital Repositories and Archives Inventory (DRAI) project updates and complements previous aggregation efforts and provides more specific information about the preservation of each collection (which has not been part of the scope of previous portals). This information is crucial to understand the current preservation environment in the UK and will build on previous work by the Arts and Humanities Data Service (AHDS) and Joint Information Systems Committee (JISC)
 (amongst others) in building strategies for digital preservation.

The Digital Repositories and Archives Inventory (DRAI) project was funded by JISC as part of the Digital Repositories Programme 2007-8. The project was undertaken by the following partners:

Phase 1 (July 07 – Oct 07)
· Arts and Humanities Data Service (AHDS), King’s College, London
 (Sheila Anderson: Principal Investigator)
· AHDS Performing Arts, Humanities Advanced Technology and Information Institute (HATII), University of Glasgow
 (Daisy Abbott: Project Manager; Stephen Armstrong, Juline Baird, Isabel Fernandes: Aggregators)
· Digital Preservation Europe (DPE), HATII, University of Glasgow
 (Brian Aitken, Graeme Cannon: Technical Developers)

Phase 2 (Jan 08 – June 08)
· HATII, University of Glasgow (Daisy Abbott: Principal Investigator; Graeme Cannon: Technical Developer; Stephen Armstrong, Juline Baird, Sam Maddra, Marta Ribeiro: Aggregators)

The DRAI project also wishes to acknowledge technical and interface support from Adam Rusbridge (DCC, LOCKSS Technical Support Service, HATII).

The overall approach was focussed on interoperability with the JISC Information Environment Service Registry (IESR)
, and in future the data produced by the DRAI project can be incorporated into the IESR with the minimum of effort. The DRAI project aggregated and classified 3,707 records from a variety of critical existing sources and reports, including checking over 120,000 of Intute’s links to Web pages. A wide variety of information on the access to, and preservation of, these digital collections was recorded into a database. Analysis of this data led to the project’s conclusions regarding the current preservation environment and recommendations for future issues relating to the preservation of the digital resources identified. In addition to this report, the DRAI project also delivered the MySQL data, the data in XML format, the PHP scripts used, a document showing mapping to the JISC IESR, and full documentation for the project.
1.1. Summary of findings

The Digital Repositories and Archives Inventory has produced data which offers a view of the current landscape of digital resource provision and preservation in the UK. Overall, the picture is of a huge and tremendously complex and varied field. The scope of DRAI was to use various existing sources to aggregate information about digital archives, repositories, collections, and resources which include digital objects into one inventory. However there are many digital collections which are not included in major information sources and therefore may have been omitted from the DRAI project. Collections tend to be produced individually on an ad hoc or ‘one-off funding’ basis which leads to a great deal of fragmentation within the field as a whole. Different collections can have extremely complex relationships with each other and with managing institutions or ‘parent’ repositories. Collection owners’ relationships are similarly complex.

It proved difficult and time-consuming to discover detailed technical information about collections as this information tends to either be unavailable on the Web or is hidden in a mass of other information. This holds true for the very existence of digital content itself – although over 120,000 sites are referenced by the Intute portal, even this is not a comprehensive record of every collection within the scope of the DRAI project, and the great majority of these links are not for providers of digital content but for organisations or simple Web pages outside the scope of the project. DRAI identified a difficulty in retrieving information for the purposes of this specific project, however the confusion in searching for and within digital resources can also be applied to their general use for content discovery. The LAIRAH Report
 suggests that 30% - 35% of digital resource in the Arts and Humanities are not used indicating that searching and browsing for content needs to be more sophisticated and made easier for users.

Analysis of the technical information gathered for the DRAI project also identifies a significant concern in terms of the current UK preservation environment. There are few examples of best practice for preservation and rights management policies – these tend to only be available for national repositories with clearly defined missions, for example the AHDS, Economic and Social Data Service (ESDS), and the National Archives.
 Additionally, the vast majority of resources appear to have no plans for sustainability and long-term access for users which poses a significant risk to the immense intellectual and financial value of current digital assets; a problem exacerbated by the withdrawal of funding to the AHDS in March 2008.

2. Background

Higher Education institutions, education and research organisations, and research groups in the UK have created and provide access to a wide range of digital content for use in learning, teaching, and research. Access to this content is provided through a number of different routes including Web-accessible digital archives, open access repositories, and Web-based resources. These repositories and archives are hosted by departments, institutions, consortia, and national bodies such as research councils, learned societies, and other publicly funded organisations. Some registries and services aggregate references to this content, but there is currently no single place where these sources are comprehensively listed.
Building on previous portals or hubs for information discovery such as the Resource Discovery Network,
 JISC’s Information Environment Service Registry (IESR) is a machine readable registry of electronic resources which aims to make it easier for other applications to discover and use materials which will help their users' learning, teaching, and research and has been developed with portals and other applications in mind, so that portal developers can access up-to-date information about available resources, without having to maintain this information themselves. Interoperability between different sources of information about digital content is a key factor in supporting the JISC mission. Additionally, strategic reports on use of ICTs in HE and user requirements identify the need for a “one stop shop” for information discovery across different digital collections as a primary user need.
 The catalogue of resources created during this project complements the records already in the IESR and provides specific information about the preservation of each digital collection (information which is not part of the scope of previous portals such as Intute).
 

3. Aims and Objectives

The aims of the project as outlined in the project plan were as follows:

1. To gain an understanding of digital resources available to UK Higher Education.

2. To produce a comprehensive XML catalogue of digital resources freely available for educational use in the UK.

3. To examine the overall provision of digital resources across subject areas and formats.

4. To discover and analyse the preservation environment for these digital resources.

5. To report on the catalogue, providing conclusions and recommendations.

6. To produce, either as part of the catalogue or documentation, secondary outputs such as information on digital collections which do not form part of the main catalogue, and the relationships between different collections.

7. To fully document the project in order that it can be easily repeated in the future.

These aims formed the core activities of the DRAI project. More information on the fulfilment of these aims can be found in Section 9.1 Project achievements.
4. Methodology

The invitation to tender and initial discussions with JISC set the definition of what constitutes “repositories and archives of digital content” as very wide. Therefore the scope of the DRAI project included digital archives, open access repositories, content services requiring registration, catalogues which have inherent research value, and Web-based collections of images, audio and other types of content. The basic criteria for inclusion in the Inventory were:

1. Does the resource contain a collection of digital objects (regardless of how they are delivered) or structured information which itself has research significance?

2. Is the resource based at a UK organisation?

3. Is the resource free to access at the point of use and accessible by those in UK Higher Education?

4. Can the resource be considered to be of use to UK HE?

If a resource satisfied all of these conditions it was aggregated into the DRAI database. This wide scope which nevertheless focuses on UK-based collections of digital objects (not simply Web pages) and their technical infrastructure is what distinguishes the DRAI project from previous aggregation efforts.

This document uses the generic term ‘collection’ or ‘resource’ to refer to digital content for which records were produced in order to avoid imposing the more narrow definition of ‘repository’ or ‘archive’ onto content which it does not necessarily describe.
4.1. Catalogue design

It was decided to refine the work being done by Digital Preservation Europe for their Registry of Repositories
 by combining the schema with the JISC Information Service Registry metadata schema, into which a great deal effort on defining the properties of digital collections and archives has already been put.
 This was to build upon previous efforts and to ensure maximum possible re-use for the data generated during the DRAI project. The demand for a single portal listing sources of educational digital resources was a driving force in the DRAI project’s focus on interoperability of data. Whilst making the catalogue publicly accessible was not within the scope of this project, there is a clearly articulated demand within the research and teaching community for such a resource to be accessible online, therefore a primary design feature of the catalogue was to allow it to be easily adapted for this potential future use case (for example, providing the information to allow the repositories to be searched by subject area). During consultation, it was also agreed to capture information about the preservation environment of each digital resource to allow conclusions to be drawn for the final report. It also became apparent during the initial weeks of the project that consistency across classification terms is extremely important to allow meaningful analysis of the data. Therefore the approach taken was to aggregate using a database with an interface which allowed aggregators to use drop down boxes of controlled values. This approach not only enforces consistent data entry but significantly speeds up the process. The MySQL database data was delivered at the end of the project in conjunction with the data transformed into XML. 
4.2. Data aggregation
Due to the wide scope of what is considered to be a digital ‘archive’ and the anticipated scale of the task, the approach of the DRAI project was to maximise the time available for aggregation activity. In Phase 1, three aggregators were appointed to work 14 weeks each, giving a total of 42 aggregation weeks over the 17 week duration. Capturing data on as many resources as possible was considered to be more important than completing a full catalogue record for each, so aggregators were instructed to fill out only the Required and Highly Desired properties on their ‘first pass’, with the potential to enhance the record at a later time. Phase 2 extended the aggregation time a further 13 weeks. The final 12 weeks of the project were dedicated to enhancing data already input and discovering additional information for null fields within existing records. 
In some instances, repositories contained many hundreds of individually catalogued collections of research or teaching data. As each can be considered to be a standalone resource, and given the wide scope of what defined a digital repository, the DRAI project attempted to classify all individual collections as a supplement to the data collected on parent-level repositories.

As one of the key aims of both JISC and the project partners is to support the long term preservation and curation of digital data, the classification model and cataloguing activity includes information to facilitate understanding of the preservation environment of these repositories.

4.3. Documentation 
In order to make this research repeatable, documentation was produced throughout the project, including:

· Project plan, budget, progress report, and final report, based on JISC templates.
· Notes or transcripts of internal communication between JISC and the project team

· Guidelines for aggregating and classifying data

· Notes of classification decisions made by data aggregation staff

· Documentation of quality assurance performed, along with any resulting actions necessary

· Acknowledgement of any assumptions made during data analysis and the statistical approach used.
· Report on the tools and methodologies used, to be included in the final report, including any lessons learned.

Together these materials form an open, coherent overview of how the project was conceived and executed, allowing it to be repeated in the future and making explicit any factors affecting results.
4.4. Reporting and recommendations

The DRAI project team felt that is was crucial to reflect on the data produced within the timescale of the project in order to consider the current picture of digital resource provision for Higher Education in the UK, identifying relative strengths and weaknesses across subject areas. In Phase 1, the opportunities for discovery, access, and use of this e-content, and its preservation and sustainability environment were presented in an additional deliverable, the short report Digital Repositories and Archives Inventory: Conclusions and Recommendations which allowed the AHDS to draw on their significant expertise to provide recommendations for a high-level long-term curation strategy for the repositories identified. Phase 2 drew together the outputs of Phase 1 and updated the results and conclusions with additional data gathered during the second period. 
This document combines the information presented in the Final Report for Phase 1 and the short report Digital Repositories and Archives Inventory: Conclusions and Recommendations, and presents the overall conclusions and recommendations for the DRAI project as a whole, effectively replacing the reports produced during Phase 1.
5. Implementation

5.1. Catalogue development
During liaison with JISC, it was decided to design the catalogue to match JISC’s IESR as closely as possible within the scope of the project, whilst accounting for the extra information required under the terms of this project. This schema replicates almost all of the DPE Registry of Repositories properties (although under different names) so the catalogue would be compatible with both the IESR and DPE’s Registry with the minimum of effort. Properties were given the same names as the corresponding property in the IESR where possible, and in every case use the same controlled value list. The schema defined properties as Required, Highly Desirable, or Supplementary (in the latter case, information was be entered if discovered, but was not actively sought). The catalogue included a Boolean value indicating whether an entry qualifies for inclusion in the catalogue based on JISC’s requirements, however, in implementation it was decided that to record even basic information for resources which did not fit the criteria would have been too time consuming, so this value is universally ‘Yes’ if the resource record was entered, unless it was discovered later to be outside the project scope. The IsPartOf property in the database allowed aggregators to represent multiple levels of 'parent/child' relationships, indicating for each collection the host repository (or overall collection) within which it sits. A tabular definition of the schema, along with IESR mapping issues, is included at Appendix 1. 
The project team at HATII designed a MySQL database and interface for data entry into the catalogue, ensuring that the data could be output as an XML catalogue (writing to XML using a PHP script) once the data aggregation stage was complete. To minimise effort in building the interface, the technical developer used the Django Web Framework
 as a means of saving programming time (which would be required for a bespoke PHP interface). Django is a high-level Python-based Web framework which uses customisable templates for creating database interfaces and provides automatic tools such as an admin interface and various simple filters. This allowed the project team to build a customised database interface quickly (it took a technical developer roughly one week to learn how Django works and to create the interface) and aggregators to enter data without needing any technical skills, freeing up time to concentrate on classification decisions and desk research. Screenshots of the Django admin interface and the main table for collection records to be entered are shown at Appendix 2.
5.2. Populating the catalogue
Collation of information was achieved through a detailed review of previous research done in this area and by aggregating resources referenced by online portals and reviews on digital collections.

Aggregation from previous research, reviews and reports was carried out successfully and repositories and collections mentioned in the following publications were included in the database:
· Guide to Digital Resources for the Humanities, 

· JISC Digital Repositories Review,

· AHDS Performing Arts Scoping Study, 

· Peer Review and Evaluation of Digital Resources for the Arts and Humanities Research Project, 

· RePAH Report, 

· LAIRAH Report, 

· Report of the East of England Digital Preservation Regional Pilot Project

· Using Digital Resources in Teaching, Learning and Research in the Visual Arts
 
Those collections which fit the JISC criteria were entered from all of the major UK online portals, memory institutions, subject specific organisations, centres of excellence, consortia, funders and research councils, as well as other JISC projects and initiatives. During Phase 1, the following sources were used as a starting point for aggregation activity:
Online portals and specific organisations or centres of excellence:
· Opendoar, 
· Intute, 
· AHDS, 
· TechExtra

· SHERPA DRIVER project

· Higher Education Academy subject networks
· Sharing eLearning Content
· EDINA, 
· MIMAS, 
· UK Data Archive, 
· JISC Collections
· British Universities Film and Video Council, 
· ARKive, 
· National Theatre, 
· British History Online, 
· Clinical Medicine NetPrints, 
· Cogprints (Cognitive Sciences e-prints), 
· Cultural Studies e-Archive, 
· e-Crystals, 
· ESRC Social Science's repository, 
· GRADE,

· and individual HE departments and institutes
Memory institutions:
· National Archives’ National Digital Archive of Datasets (NDAD), 
· British Library

Funders and research councils:
· British Academy Portal

· AHRC, 
· EPSRC, 
· and Heritage Lottery Fund

In addition to completing the collections referenced by Intute (which had not been comprehensively catalogued during Phase 1 due to time constraints), Phase 2 added resources from:

· Research Support Libraries Programme (RSLP) 
· PerX
· CLiC listing of community image sources

· NERC data centres (British Atmospheric Data Centre, Oceanographic Data Centre)

· EPSRC National Crystallography Centre 
· StORe survey
· Dealing with Data Report and other data services noted within it
· DataShare survey

· MICHAEL (Multi-lingual Inventory of Cultural Heritage Across Europe) project

Phase 1 comprised a 14-week data aggregation period which included a familiarisation session in using the database, the entry of controlled value lists, and an initial 3 hour quality assurance session which included all three aggregators and the project manager where duplicate records were deliberately created in order to cross-compare between aggregators and clarify understanding of properties. Phase 2 continued the data aggregation over a further six months (twelve person-months) including a period of data enhancement once all sources were comprehensively aggregated.

In total, 3,707 Collection records were entered into the inventory, resulting in an average of roughly 8 records per aggregator per working day.
 

In order to maximise the comprehensiveness of the catalogue, the data aggregation was intended to be performed in three phases:

1. A ‘first pass’, identifying all immediately available information from parent-level repositories, and aiming for comprehensive subject coverage.

2. A detailed investigation, discovering as much detail as possible about each repository and adding data for ‘child’ collections.

3. Filling gaps in data by contacting collection administrators to tie in with the JISC survey and checking the coverage of the data by investigating any subject gap which have become apparent.

Phase 1 covered the first pass and 1,924 records with at least the recommended minimum information were entered into the database. Phase 2 was focussed around achieving comprehensive coverage of the sources and enhancing existing data by direct contact with resource owners. A further 1,783 new records were entered during Phase 2.

No major edits were made to the data model or the database once the data aggregation had begun, although it was necessary to set some of the fields to default values, both in order to save time for the aggregators and to ensure accuracy. (For example Fulfils JISC Criteria was set to default to Yes, once it was determined that it was too time-consuming to create records which did not fit the criteria). It was also decided that it would be useful to include a notes field within each record. This was for two main reasons: firstly, became apparent that the complexities of some records made them difficult to classify (for example complex relationships in the Owner or IsPartOf properties), therefore the notes property allowed ambiguous classification decisions to be recorded in a way that was implicitly attached to the record instead of in a separate document. Secondly, there were a few cases where it was impossible to record required information in the field set aside for it, for example, where a collection did not provide an email address as a means to contact them but instead provided a Web form, which would not validate as an email address. The free text of the notes field allowed aggregators to add or clarify complex information relating to each record. The aggregators also identified some discrepancies between information listed publicly (for example through an aggregator such as Opendoar) and that listed on the actual repository/collection website. The aggregators used research and judgement to determine the value most likely to be correct and where discrepancies were found they have been recorded in the AdministratorNotes property. During Phase 2, three additional fields were added to the database to allow quantitative analysis of size fields and one field was added to store machine-readable address for collections which support OAI-PMH discovery (see Appendix 2).

5.3. Direct contact with resource owners

As part of the data enhancement phase, it was decided to send out an email to resource owners identified in existing records asking them firstly to check the accuracy of the existing record and also to provide any missing information. After null values in the email field were filtered out (as were all emails to the now unsupported AHDS), an automated script sent emails out to resource owners fully explaining the project with relevant links and requesting that data was checked using a unique Web form for each collection. This form returned an email to the aggregators and the data was entered manually to ensure adherence to the schema and to allow any complexities to be addressed. The automated email resulted in an excellent return from resource owners, many confirming that the existing details were correct and around 800 providing additional information.
As part of this task it was necessary to contact those resources which had a null email field. This was usually due to the fact that the resource required contact to be made through a Web form instead of providing an email address. Aggregators sent the email manually via Web forms and attempted to identify emails for all remaining collections. Some emails returned undeliverable messages. Whilst every effort was made to discover a current email for each record this was not always possible.
5.4. Documentation
Documentation was prepared on an ongoing basis and includes all of the items mentioned in Section 4.3, above. A table of quality assurance activities, problems, and resulting actions is at Appendix 3. Documentation of classification decisions made by aggregators was included in the catalogue in the AdministratorNotes field, as described above. The aggregators themselves were included in HATII’s departmental policy of producing weekly reports outlining progress, therefore their progress reports are held in the HATII administration database.
5.5. Reporting
The reporting part of the project was led by Daisy Abbott. In Phase 1 it was decided to produce a separate report reflecting on the results of the aggregation and classification activity. However, all information from both phases of the project, including all conclusions and recommendations, has now been incorporated into this document.
The DRAI project also produced additional reports as required by JISC.

5.6. Problems and lessons learned

Of the risks identified in the project plan, two had an effect on the implementation of the DRAI project. 
The first was that the scope set at the start of the project was extremely wide leading to an underestimation of the number of resources to be included, and an underestimation of the time needed both to filter out the resources which did not fulfil the criteria, and to discover the full range of information for each collection. It was acknowledged at the beginning of the project that the wide definition being applied would lead to a very large number of resources for inclusion. This issue, in itself, would not have been a significant risk. However, the range of information sought for each collection was also large, and one of the discoveries of the DRAI project is that it is extremely time-consuming to attempt to discover information such as back-end access controls and methods and preservation policies through resources’ public Websites. In general, only organisations with significant and specific expertise in digital resource provision (or projects specifically based on the details of digital access or preservation, such as AHDS or Opendoar) make this kind of information readily available. As part of planning for this risk, it was agreed that a minimum of properties would be deemed to be ‘Required’ with a data enhancement phase planned to fill out gaps in the data later in the project. The DRAI catalogue has a complete record of all required fields, however in some cases not all of the ‘Highly Desirable’ properties could be completed. It is difficult to see how this problem could have been avoided given the short timescale of the project, however, it may have speeded up initial data entry to demarcate more clearly in the interface which properties were ‘Supplementary’ i.e. only necessary if the information was immediately at hand. Phase 2 was funded in order to address this issue and a comprehensive snapshot of all digital resources within the project’s scope was achieved, as well as enhancement of the data collected during Phase 1.
The second risk which affected the aggregation task was an unusually high level of staff illness in Phase 1. This could not be foreseen but led to a loss of aggregating time. An extra worker was reassigned from within the project team in the last two aggregation weeks to mitigate this problem. During Phase 2 one aggregator left the team and was replaced by one full-time and one part-time aggregator to achieve the same number of working hours. This transition was relatively smooth as it was planned in such a way that the replacement staff worked on tasks which did not require the same level of classification experience (inputting data provided by collection owners).
Resource owners were asked to submit corrections and additions into a Web form which, for security, had a numeric URL that contained a string of random characters in addition to the numeric record ID. We found that a few recipients were suspicious of the URL and emailed for confirmation that it did in fact originate from a trustworthy source. This was perhaps unavoidable given the need to prevent unauthorised users from accessing each generated Web form, however it would have increased trust to use a URL which clearly originated from the University of Glasgow.
6. Outputs

The DRAI project has resulted in a highly adaptable catalogue of digital resources, delivered in XML and as an SQL file. There were a total of 3,707 different collections entered in the catalogue, belonging to a total of 1,852 owners. 
This document presents the analysis of digital resource provision in the UK and its technical environment and presents conclusions and recommendations based on the findings of the entire DRAI Project. Documentation for the project was provided to JISC.

The DRAI project has also facilitated the gaining and sharing of knowledge amongst the project team, particularly in the areas of digital content access methods, preservation policies, and cataloguing solutions which can be implemented in a minimum of time. A supplementary effect of contacting resource owners during Phase 2 was to raise their awareness of JISC’s IESR and its capabilities.
7. Analysis and Results 
What became immediately clear during the initial stages of the DRAI Project was the complexity and diversity of ‘repositories and archives’ as defined by the JISC in the Invitation to Tender and the associated difficulty of collecting comprehensive information within the timescale of the project. Heery and Anderson in Digital Repositories Review suggest that:

Increasingly widespread use of a term goes hand in hand with increasing diversity of meanings. Repositories are ‘collections of digital objects’ but what makes repositories different from other collections of digital objects such as directories, catalogues and databases?

This question runs throughout this analysis. The scope of the DRAI Project included digital archives, repositories, content services, and Web-based collections as well as directories, catalogues and databases which have inherent research value.
It is clear from the evidence gathered by the project that a significant amount of digital content is delivered via a Web interface as a ‘standalone’ collection. Most are collections of digital objects that make sense to be grouped together and are delivered as a set of related content, but equally they are also embedded within databases and made available under a single title. Other collections are included within a managed repository framework with associated policies to guide their curation, preservation and future accessibility. Even limited to resources which are freely available for educational use and hosted in the UK (the scope defined by JISC for the DRAI project), the number and diversity of collections (and their creators and owners) should not be underestimated. See Section 7.1 Collections Data and Section 7.2 Collection Owners below for more detail. 

It should be noted that the scope of the DRAI Project was to aggregate collection data from existing sources. Whilst providing a valuable snapshot, this will not present a completely comprehensive picture of digital resource provision in the UK as there are likely to be hundreds of small projects which have produced valuable digital collections but are not referenced by any central source. University libraries, research consortia, and individual departments can have small collections buried deep within their Web pages, and those outside the academic sector will be even less likely to have submitted their collections to hubs or sources of the type used for the basis of aggregation in this project. Therefore, whilst the number of collections aggregated provides statistical validity to the conclusions drawn here, there may be biases in the dataset based on the sources from which it was aggregated.
7.1. Collections Data

The DRAI Project captured technical information alongside content information for 3,707 UK-based digital resources of use to the HE sector and as such provides the largest detailed inventory of collections yet produced. This figure is much higher than anticipated at the start of the project, in part due to the wide definition of ‘digital resource’.

The graph below shows the types of content held by each collection, using categories defined by JISC’s IESR schema.
 

The ‘Collection’ content type indicates that a resource contains other discrete collections within it (for example, an overall resource which acts as the parent for sub-collections). With over a sixth of resources referencing sub-collections, this demonstrates an unexpectedly high level of interconnections between different individual collections. At the start of the project it was expected that the majority of these ‘parent’ collections would be high level, managed repositories such as the AHDS, or large institutions with a well-established track record in the creation and preservation of digital content, such as the British Library, BBC, or English Heritage. However, a surprising number of smaller resources also hold sub-collections. It is surmised that this is as a result of small-scale digitisation activity funded in sporadic bursts (therefore producing multiple different digital resources from content within the same analogue collection for example), or the digitisation of related content being undertaken by different partners. This data highlights the deeply fragmented nature of digital resources and the general lack of consistency in infrastructure (often resulting in subsequent inconsistencies in design).

These relationships are considered in more detail in Section 7.1.6 Relationships between collections.

Figure 1 - Item types
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Many digital resources hold more than one type of content with text, predictably, being the most pervasive format with 82.1% of resources containing text content in some form.
 Over half of all collections aggregated hold images (not necessarily in a structured format, therefore images presented using html are included alongside image archives if they can be considered to constitute a ‘collection’ rather than simply a Web page). Datasets are the third most popular content type (excluding sub-collections as this is not strictly a data type) with 14.9% of collections containing a dataset. Dataset here excludes metadata catalogues and finding aids for the collection itself instead referring to discrete, self-contained datasets held within (and often forming the only item in) a collection. Moving images are held in 8.7% of collections proving more popular than sound without images (5.7%). ‘Interactive resource’ refers to meaningful interaction with digital objects (excluding simple hypertext navigation, using search forms and the like). The vast majority of collections were delivered through Web pages so it is perhaps surprising that so few include interactive resources such as search tools. This could be because of the expense and level of expertise necessary to produce this type of resource. Nevertheless, in terms of long-term access to resources, it is actually quite promising that so few resources are interactive as these interfaces (whilst often very engaging and attractive) tend to be at odds with the recommendations of best practice for preserving and delivering digital resources, due to their reliance on proprietary and often quickly changing software.

From Figure 2 and Figure 3 it can be seen that, roughly in line with expectation, content types are dominated by text and images, which are usually relatively uncomplicated in terms of file format (whilst a moderate number of collections did hold text in complex formats such as Microsoft Word, pdfs were more common). Web formats dominate image content with most images presented as compressed jpegs or gifs. The number of image collections with evidence of also using an uncompressed format such as tiff was low, however this perhaps does not take into account master archival copies being stored offline as the research was conducted on the file formats actually being delivered to users. Therefore it is difficult to speculate how many resources also store preservation copies of their image data.
 

Figure 2 - File format types for text content
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Figure 3 - File format types for image content
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7.1.1. Subject Coverage

Figure 4 - Subject coverage
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Figure 4 provides an overview of the subject coverage of the information collected. 

It is interesting to note that ‘Historical and Philosophical studies’ is by far the most common HESA subject category represented, followed by ‘Physical Sciences’ and ‘Creative Arts and Design’.

The latest HESA statistics available indicate that the most popular five subjects of study are Business and Administration Studies (13.1% of total UK students), Medicine (12.7%), Education (9.1%), Social Studies (8.5%) and Biological Sciences (6.9%).
 6.7% of the students in the UK are engaged in Creative Arts and Design, 4.3% are engaged in Historical and Philosophical studies, and 3.5% are studying Physical Sciences, demonstrating a relative overprovision of digital resources for these subjects compared to their popularity within universities. Conversely, ‘Business & administrative studies’ which is studied by around 13% of UK students has only a 3% share of the digital collections. From this we can see that the provision of digital resources does not correlate with the popularity of subjects being studied at universities.

One reason for this disparity could be that digital collections are not created to satisfy a particular need in the HE community, but their direction is instead defined by the interests of their creators, and their availability shaped by the institutions that manage the resources and make them available. It is surely no coincidence that History and Creative Arts resources are proportionally so high when four AHDS subject centres (Archaeology, History, Performing Arts, and Visual Arts) curated and made available large numbers of collections within these domains,
 and that the provision of resources for ‘Mass communication’ so exceed the student proportions when there is a large, well-funded, and technically expert organisation such as the British Universities Film and Video Council
 which creates and preserves collections.

Another explanation, particularly for the very high number of historical and artistic resources which fall under the definition of ‘digital culture’, is that, despite over 22% of the owners identified being university-affiliated, research and teaching within HE does not drive resource creation as much as had been previously thought. Instead, this data demonstrates a large impact in the more generic ‘heritage’ domain. More details about the variety of collection owners is available in Section 7.2 Collection Owners, however, it should be noted that the creators of digital content are extremely varied, encompassing heritage organisations, public and private memory institutions, commerce, individuals, and individually funded research or access projects, as well as educational and research centres and that meeting user demand in teaching is often not the primary goal of digital resource creation.

The data does appear to challenge the common perception of the arts and humanities as lagging behind the sciences in the use of digital content. The fact that many collection creators are heritage organisations could suggest that the arts and humanities, whilst slow to grasp the e-prints open access agenda, instead prefer to embrace the digitisation and dissemination of primary sources, most particularly image collections and textual sources.

With the exception of Physical Sciences and Computing Science, the sciences tend to be surprisingly under-represented, particularly Medicine. The results may be a reflection of the lack of accessibility of medical and science data due to ethical and confidentiality concerns. Different research practices within subject domains may also affect the subject coverage of collections, for example, if data is shared within communities of researchers rather than being made publicly available, it would not be represented within the DRAI data. The Research Information Network study To Share or not to Share: Publication and Quality Assurance of Research Data Outputs states:

Across the full range of subjects and disciplines, researchers create and collect many different kinds and categories of data during the course of their research, and datasets are generated for different purposes and through different processes.

This report examines the reasons behind data sharing in research and investigates digital publication behaviours. However, the data collected during the DRAI project implies that it is necessary to consider data management policies and practice outside as well as within Higher Education.
7.1.2. Access: methods and controls

As Figure 5 shows, the vast majority (85%) of digital resources are freely available to all users without restriction. 4.6% require some sort of authentication or free subscription at an institutional level, and 11.3% require individuals to register for access. 

Figure 5 - Access to collections
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It is important to note that the DRAI definition of “freely available” considers the cost at the point of use; therefore some collections which require a paid-for subscription at an institutional level nevertheless offer free access to individuals from within that organisation.

The categories shown as part of this graph are not mutually exclusive and there is overlap with some collections allowing both access through a university or library subscription and individual registrations. Access opportunities cannot always be thought of as simple divisions, and can have varied complexity. For example, SCRAN
 offers limited access to its considerable collections for free, with restrictions on the way content is used. It also offers tiered-cost institutional subscriptions which allow free (at the point of use) access to users, with additional rights over content, as well as individual subscriptions. Therefore this particular collection has three modes of access. In general however, collections tended to have a single mode of access.

The very low figure shown for Creative Commons Open Access (which was anticipated as being a useful separation from ‘Available to all’) shows a limited engagement with this form of access, however it is speculated that this figure may be lower than in actuality due to the lack of explicit information about access on collection Websites.

Figure 6 shows what form of authentication is required for collections, reflecting their modes of access. Categories are based on the options available in JISC’s IESR schema.

Figure 6 - Authentication for access to resources
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This data proved difficult and time-consuming to discover, as access to some resources was not transparent (i.e. the distinction between there being no authentication and the Athens authentication being invisible to users was not always apparent).

Nevertheless, somewhat surprisingly, Athens authentication was identified in only 7.6% of records. Again, this reflects a paucity of technical information available through collection interfaces, as 1.6% of records advertised themselves to be restricted to UK HE use but information about how this restriction was enforced could not be found. It is likely that at least some of these collections rely on Athens, however this supposition could not be verified.
Other forms of authentication were either not prevalent (Shibboleth for example is a relatively new solution and is not yet widely used),
 or were not able to be identified from publicly available information.

Figure 7 - Access method
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Apart from Web pages and downloads, technical information about the access method to each collection was even more difficult to identify, even when asking resource owners directly or using sources such as the Open Archives Register and OAIster
 to check OAI-PMH access methods. The categories are as defined in the JISC IESR schema.
 Web page here refers to where the content itself is actually delivered on a Web page (not where the Web page is simply a conduit for ftp downloads for example). 

The data shows that nearly one fifth of collections are OAI-PMH compliant. This data includes all the collections in the AHDS Collections Repository. However, due to lack of publicly accessible information, this category is likely to be under-represented. Although all collections delivered through software such as DSpace can support OAI-PMH, the user can choose to turn this functionality on or off
 so it is not possible to make blanket assumptions about compliancy. 

7.1.3. Use Rights

The following chart shows the information collected on use rights for the digital content within collections. Where it existed, a link was captured for each collection’s usage policy, and information was classified as follows: view only (passive use only allowed); Educational use only; any individual not-for-profit use; use with attribution/agreement; any use (modifications allowed); no restrictions on re-use. It is worrying that usage information was not readily availably for at least 40% of collections. This identifies a lack of awareness within the community of the importance of stating use rights clearly, and runs the risk of users assuming that any content freely available on the Web can be used without restriction.

Figure 8 - Use rights
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Over 43% of collections explicitly stated their restriction to not-for-profit uses (individual or educational), and it is expected that many of the collections for which information was not identified will also fall into this category. Only 1% of collections advertised their content as free to use without restriction.

There was clear evidence showing that collections which have explicit rights assigned to them via Web information or usage policies tend to come from managed repositories whereas information is more scarce from isolated or ‘standalone’ resources managed individually. Usage policies are more important to organisations managing more than one resource, and in general, the more expert the organisation, the more likely it is to both clearly define use rights and to make this information easy for users to find.

7.1.4. Ingest Policies

The majority of collections did not have information available regarding their policies on ingest of new data. Of those that did provide information (which tended to be held in managed repositories) it is notable that the majority (16.7%) are open to further deposit of records or items, resulting in a large number of constantly growing resources. This demonstrates the dynamic nature of so many digital resources and clearly has implications for curation of the data.

5.4% of collections stated that they were closed to further deposit. There are two major tendencies in this group: firstly that the collection has completed its mission (for example comprehensive digitisation of a particular analogue source); or secondly that funding for the resource has ended so there are no staff to add data and the collection is considered closed (complete or otherwise). It is surprising that, in an environment where so many digital collections are funded by one-off grants rather than ongoing funding, there seem to be more collections that are open to new deposits than closed/completed resources. There is perhaps a bias in the information known, it seems more likely that a collection which is still growing would advertise this fact than a static resource, however this is not verifiable.

Figure 9 - Current ingest policies for digital collections
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7.1.5. Preservation

Of the 3,707collections aggregated, only 737 (20%) had evidence of a preservation policy, and of these the vast majority were from within the Arts and Humanities Data Service (AHDS) Collections Repository which, since March 2008, is no longer funded, leaving only 6% of resources with ongoing policies for long term preservation.
 This situation is extremely worrying and demonstrates just how fragile digital content is when not part of a preservation infrastructure. Whilst a preservation policy not being easily identified from the Website does not prove that a collection does not have one, it does provide an indication of the level of importance attached to digital preservation by that collection or owner. 80% of collections aggregated risk loss of intellectual content and investment due to lacking an infrastructure for long-term preservation and access, and if no preservation environment is provided to replace the AHDS Collections Repository, up to 94% of digital resources will be at risk within the next five years.

Figure 10 - Preservation policies
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7.1.6. Relationships between collections

The DRAI Project has successfully catalogued every major ‘parent’ level repository identified in the UK and has comprehensive coverage of the sub-collections of many repositories. Of the total 3,707 collections aggregated, 629 (17%) act as ‘parents’ to sub collections. This figure was reached by examining which collections hold ‘Collection’ as an item type (see Figure 1 - Item types). The relationships between collections are, however, complex. Collections exist in multiple levels of hierarchy, some ‘sub’ collections themselves acting as parents to further resources. It is not uncommon for the hierarchy to have three or more sub-levels. However, it must be acknowledged that what constitutes a parent collection is a matter of judgement, and judgements about content and granularity are often based on the way the collections are managed and presented on Websites as well as any inherent relationships between them. For example BBC Radio 4 - Science : A Twist of Life, is clearly part of BBC Radio 4 - Science Archive, which in turn is part of BBC Radio 4 - Audio Programmes
 and the siblings of these collections are connected by content and owner. Conversely, most of the collections in the AHDS Collections Repository are not natural siblings, their connection is simply that they were ingested and preserved by the same organisation.

Furthermore, collections do not exist in a simple tree structure. Related to the fact that collections can have multiple owners (see Section 7.2 Collection Owners below), the same digital resource can have multiple instances, and therefore be part of several different repositories. For example, a research centre based at a university could create a resource, offer it for access through their own Web page, deposit it with their institutional repository, and also with the AHDS. This collection then could have three parent ‘archives’ or ‘repositories’: the research centre’s cumulative digital output perhaps delivered online through a search on their homepage, via the institutional repository, and also through the AHDS Collection Repository’s cross-search feature. This leads to different contextual relationships for individual collections as well as multiple ‘parents’. An example from the aggregated data is Cecilia
 which (although delivered through its own Website) is part of IAML (UK) as well as being deposited with the AHDS Performing Arts collections. The DRAI Project could not hope to capture these complex relationships and when completing the IsPartOf property (which describes a single relationship to another collection) a judgement was made as to which was the primary parent. Add to this complexity the fact that the resource may be referenced in many different online hubs, portals, catalogues, and other information sources (for example Opendoar, Intute, and JISC’s IESR). Although these sources were themselves only included in the Inventory if the catalogue itself could be considered to have significant research value, the distinction to many users may not be clear and they may mistake a collection being referenced by another collection for it actually being part of that collection.

It is worth reiterating the highly fragmented nature of individual resources mentioned in Section 7.1 Collections Data, above. The relationships between collections are highly complex and multi-faceted and rarely is all the data from any large analogue collection presented digitally as a single, discrete resource. There is a sense from an overview of all data gathered that some resources are seen as ‘incomplete’ (for example represent just one section of a large archive). This presents a frustration in terms of information retrieval, as well as inconsistencies in the design of related digital resources posing an obstacle to swift, accurate research.

A fuller understanding of the relationships between collections (for example, seeing all the children of one particular parent) could be achieved by detailed querying of the DRAI Project XML data but was not within the scope of DRAI.

7.2. Collection Owners

Perhaps one of the most surprising discoveries of the DRAI Project is the number and variety of collection owners. There are 1,852 different owners of 3,707 collections. This demonstrates just how fragmented digital resource ownership is, especially given the fact that many national organisations can claim ownership of at least ten collections each and some have hundreds.

Figure 11 - Types of owners of digital resources
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Collection owners include: universities and their individual departments, archives, galleries, charities, colleges, companies, government departments, libraries, councils, museums, research institutes, heritage organisations, national parks, professional bodies, national corporations, individuals, foundations, voluntary agencies,
 and political parties!

Often the collection is independent and the owning organisation is effectively the same as the resource
 whilst other collections have multiple owners, as a result of collaboration in either the creation of the resource or its management and curation. Perhaps surprising is the proportion of owners who are not educational or memory institutions. As Figure 11 shows, although universities own at least one-fifth of collections
 other memory institutions do not have the large proportion of overall ownership expected, or if they do have overall ownership of collections, this is largely invisible to users. In fact, it is subject-specific organisations (which tended to be ‘independent’ or were not directly identified with an educational or memory institution) who are the most common type of owner, holding over one quarter of resources. This reiterates the fractured nature of digital collections and suggests that it extends to their administration as well as content.

The relationships between owners of digital collections can be as complex as the context of the collection itself. For example, one ownership model could be: A collaborates with B to create a collection from the analogue holdings of C with technical development by D. The collection is then hosted at A but also given to E for long-term preservation where migration is performed on the data to prevent obsolescence. The ownership rights over the data held within this collection are extremely complex and a contest of ownership would be difficult and time-consuming to resolve, almost certainly to the detriment of public access to the content.

8. Conclusions and Recommendations

8.1. Number of digital collections within the scope of DRAI

Based on the results of the inventory and taking into account the inevitable existence of resources currently unreferenced by the sources used to populate the database, there are likely to be around 4,000 digital resources which are based at UK organisations, of use to Higher Education, and (potentially) freely available to researchers. This was a higher number than was expected, given the very short timescale initially allocated to the data collection part of the DRAI Project. There are also likely to be a number of small collections which are not referenced by information sources and were therefore not aggregated into the Inventory.

Recommendation: It would be valuable to enhance this data with newer collections and those which are not referenced by a portal or hub. This task goes beyond aggregation and would require a more active approach, such as contacting individual university libraries and departments with a request for information about all of their collections, then cross-referencing with the data already aggregated.

8.2. Availability of information about collections

Whilst cataloguing information is often present, most collections do not make many details about their technical infrastructure or curation environment readily available to the public. Although OAI-PMH compliancy is promising, the opportunities for information discovery offered by this protocol do not yet seem to have fulfilled their potential.

Recommendation: Having technical and curation information readily available in a structured form would be invaluable to researchers (particularly those undertaking information on the technical environment of digital content), as well as the projects and institutions who are actually responsible for the digital content in question. It would also reduce the number of individual queries directed at content owners about the technical details of their collections and protect against loss of knowledge due to staff turnover. It is recommended that exemplars of structured data on this subject (such as the JISC IESR) work with funders and major content owners in order to produce widely accepted templates for the presentation of technical information, which can then be published on organisations’ or collections’ Websites. 

Additionally, it is recommended that structures are put in place to allow communities to make more use of the information that is already provided through OAI-PMH. For example, an aggregation tool aimed at a specific community of practice would both increase use of the resources referenced and encourage new collections to expose their metadata through OAI-PMH.

8.3. Acknowledging the complexity of the field

Digital resources in the UK and their relationships and management structures are extremely complex. There are multiple modes of creation, presentation, curation, management, access and delivery. Due largely to funding structures, digitisation activity is fragmentary and ad hoc, producing large numbers of small collections which often incompletely represent a corresponding analogue collection and certainly provide a somewhat fractured picture of the subject area. The relationships between collections are highly complex and multifaceted, some collections cover the same data but are not linked together; others imply complete coverage without providing it. The scope and range of digital collections is often difficult to unravel for researchers. Many collections are ‘hidden’ behind search interfaces and within Web pages. This situation leads to difficulties in discovering the existence of data, and inconsistencies between collections present a danger in interpreting the content accurately. 

Recommendation: Further research into user needs in discovering digital collections would allow national organisations to come up with an appropriate strategy for facilitating use of the existing resources. Resource discovery and use would be increased by separate collections being aggregated logically based on their content (as opposed to geographically and administratively as suggested by the Institutional Repository model) and the creation of more parent-level, subject-based collaborations such as Open Emblem Portal
 or specific community-driven aggregations of OAI-PMH data as mentioned above is recommended. It is speculated that an ideal level of granularity will be somewhere between the ‘catch-all’ strategy of Intute (which has excellent coverage but suffers from low precision in searching) and the fragmented nature of collections held in individual departments of educational or memory institutions which rely on Google to refer users to their content. Ideally, logical collections of resources will go beyond simply aggregating links to individual projects and also be committed to data preservation and open access, acting as a managing repository for the data under their responsibility (and an indispensible resource for their research communities). It is also recommended that the information from DRAI is fully incorporated into the JISC IESR as this will allow searching within a very comprehensive inventory of digital collections at a higher level of accuracy than can be achieved through link hubs.

8.4. Administrative and management relationships

Digital collections are owned by a large number and variety of organisations and a surprisingly small proportion of these owners are educational or memory institutions. Relationships between organisations can be extremely complex and ownership over content is often blurred. It is relatively rare that owners have significant expertise in digital content management and curation.
Recommendation: It is recommended that research is undertaken to investigate ways of helping institutions to clarify and make more explicit ownership over collaboratively produced or managed content. One outcome could be the production of freely available, customisable ‘licence’ templates which organisations could use to agree on ownership of content.

Another recommendation is that centres of expertise in digital content creation, preservation, and management (such as the Digital Curation Centre and TASI)
 undertake more outreach and training activities aimed specifically at those content owners which are not already engaged with the challenges of digital curation. 

8.5. Digital resource provision for HE

UK students and researchers may not be the primary target of many digital resources with creation being driven by the agenda of the creators and accessibility often dependent on specific organisations, each with a different scope. As such, digital collection provision does not correlate with the demand in UK HE.

Recommendation: The recommendation here is that more training in the discovery and use of digital resources is necessary to allow individual teachers or researchers to make the most of the digital resources that do exist for their subject interest.

8.6. Usage rights

Almost half of collections do not have clear information on usage rights. In general there is a lack of publicly available information in an emerging field, and a definite lack of awareness as to the importance of this information amongst the increasing numbers of people creating and managing digital collections.

Recommendation: JISC has a role increasing awareness of open access and Creative Commons, as well as generic information about rights over digital assets and collections.

8.7. Preservation environment

Only 6% of collections had freely available evidence of a preservation policy (excluding all the collections preserved until March 31st 2008 solely by the AHDS). Most ‘standalone’ collections lack policies to regulate their use, and ensure their sustainability for the future. This demonstrates that the preservation infrastructure is extremely weak and is a critical situation for the immense intellectual and financial value of the UK’s digital assets. The UK is seeing an explosion in research data collections made available outside the managed repository framework which creates huge potential problems for the future.

Recommendation: Content creators, owners, and managers need to acknowledge the importance of sustainability planning before, during, and after the project. It is recommended that more outreach and training about sustainability and best practice in digital resource creation and curation is provided. They also require technical and financial support in order to develop and act on preservation policies. Sustainability costings should be written into grant applications with satisfactory plans for long-term preservation being a condition of the award. Organisations such as JISC could work with research councils and other funders to develop methods for providing this support, and formal collaborations between subject and technical/curation specialists.

9. Overall Project Outcomes

The DRAI project undertook ongoing evaluations of the methodology and procedures, the results of which are discussed here

9.1. Project achievements

The aims and objectives of the DRAI Project are listed below, with comments on the extent to which the aim was achieved and any further lessons learned whilst working towards each objective.

To gain an understanding of digital resources available to UK Higher Education.

The production of the inventory has a series of tangible benefits for the digital preservation community and creators and users of digital resources. The catalogue could, with the minimum of future effort, be made available as a portal of references to digital resources with a specific and relevant focus for HE researchers. It may also be incorporated into the JISC IESR and DPE Registry of Repositories to maximise its impact (this process has already begun with the data provided at the end of Phase 1). The inventory’s focus was also clearly on technical strategies in resource delivery (such as details of how the collection is accessed and preserved). This information has allowed the project team to report on the context of digital preservation for UK collections and to make recommendations for the future. For more details on the understanding gained by the cataloguing activity, see Section 7 Analysis and Results.
The fact that the inventory has also been delivered as a MySQL database means that a great deal more in depth analysis will be possible in the future by performing specific queries on the data.
To produce a comprehensive XML catalogue of digital resources freely available for educational use in the UK.

The DRAI project gathered information on a total of 3,707 digital resources available to the UK HE community and allows various different ways to filter the records. Some of the properties discovered related to access, for example, was whether the resource was free to access for educational use, required any user verification, or was delivered under some sort of payment model. This allows a more detailed view of current digital resources provision than simple classification into free/not free for educational use.

The aggregation task was achieved using a MySQL database which was also delivered as a supplement to the XML catalogue. The XML file was itself produced using a script to transform data from the database into XML. The XML template is attached at Appendix 4. The PHP script which converted the data was also delivered as part of the project. 

All major sources of digital resources noted in Section 5.2 Populating the catalogue have been comprehensively checked and relevant data extracted, classified, and entered into the Inventory. This included the checking of over 120,000 links from Intute. The wide scope of the DRAI project and the initial research into potential sources of information has resulted in the production of a catalogue which is as close as possible to a comprehensive snapshot of current digital resource provision in the UK.

To examine the overall provision of digital resources across subject areas and formats.

The results are presented in Section 7 Analysis and Results.
To discover and analyse the preservation environment for these digital resources.

Preservation information was discovered and aggregated as a ‘Highly Desirable’ property for all records. The results are presented in Section 7 Analysis and Results.
Part of the context for digital resources includes their modes of access and, as can be seen from the schema, it was intended to capture information about several aspects of collections ingest, access and preservation. It was discovered during the course of the DRAI project, that whilst some information is readily available (particularly from sources with an emphasis on preservation and access themselves) it is relatively difficult to discover some technical details about collections from the information available on their public Websites. Properties which proved very time-consuming and difficult to discover included:

· Delivery Software

· Access Control

· Access Method

· Metadata Used

· and perhaps surprisingly, Temporal

The results and conclusions of the DRAI project are based on the data which it was possible to discover, through either investigation of publicly available information or by having contacted digital resource owners and technicians directly during the data enhancement phase of the project. However, the very fact that most digital collections do not make this sort of information readily available must be acknowledged. It is a reasonable assumption to state that those sources which make their technical infrastructure openly available are likely to be more engaged with the challenges of digital resource provision and digital preservation. Therefore, the technical data collected still has value despite some null fields in many of the properties as, whilst a preservation policy not being easily identified from the Website does not prove that a collection does not have one, it does provide an indication of the level of importance attached to digital preservation by that collection or owner. 

To report on the catalogue, providing conclusions and recommendations.

Results, conclusions, and recommendations are fully described in Section 7 Analysis and Results and Section 8 Conclusions and Recommendations.
To produce, either as part of the catalogue or documentation, secondary outputs such as information on digital collections which do not form part of the main catalogue, and the relationships between different collections.

The DRAI project has successfully catalogued every major ‘parent’ level repository identified in the UK and has comprehensive coverage of the sub-collections of many repositories. However several major repositories, such as the Oxford Text Archive,
 contain many hundreds of individual collections or resources which it was not possible to comprehensively aggregate into the catalogue during the time span of the project. Parent-level repositories or portals of which 100% of references were checked and aggregated if appropriate are:

· AHDS Archaeology

· Archaeology Data Service

· AHDS Literature, Language, Linguistics

· AHDS Performing Arts

· AHDS Visual Arts

· BUFVC

· Intute

· MICHAEL (UK)

· All institutional repositories referenced by Opendoar
Many sub-collections which are part of larger ‘parent’ repositories have also been aggregated into the inventory, however the DRAI Project can only guarantee the completeness of the above repositories. 

As described above, all UK-based collections were included in the catalogue which met the project’s wide definition of what constituted a digital ‘archive’ and were categorised by various other properties, such as modes of access. This means that there is no secondary catalogue, instead the main catalogue can be intelligently queried to separate out those collection which are, for example, accessed through a paid subscription model. A very few collections or repositories were included that do not meet the definition (usually due to being hosted outside the UK but available within the UK, or by ceasing to be freely available during the course of the project). These can be filtered using the Fulfils JISC Criteria for Inclusion property.

It should be noted that where a collection may theoretically available for use in the future (for example, collections which are not currently accessible but are held for ‘Preservation Only’ by the AHDS) they have been included in the inventory.

To fully document the project in order that it can be easily repeated in the future.

Documentation of the project is included in the JISC template reports, appendices, and separate files. The most useful documentation is likely to be the table showing mapping issues to the JISC IESR at Appendix 1.

9.2. Impact of the project

As stated above, the DRAI project captured a large amount of technical information alongside content information for 3,707 UK-based digital resources of use to the HE sector and as such provides the largest detailed inventory of collections yet produced. This figure is much higher than anticipated at the start of the project, in part due to the wide definition of ‘digital resource’.

The Digital Repositories and Archives Inventory will be of significant use to other resource aggregators such as the JISC IESR which is a reliable source of information that other applications, such as portals, can freely access through machine-to-machine protocols, to enhance information discovery and retrieval. Once incorporated into the DPE Registry of Repositories, the data gathered will have an impact on an international level (and hopefully encourage other partner countries to provide similar information to the registry).

Specific lessons learned throughout the duration of the project are detailed above. Major lessons learned which will be of use to other similar projects can be summarised as follows:

1. It is extremely time-consuming to discover this level of detail about collection content and infrastructure without direct contact with collection owners, administrators, and technical staff. 
2. The wide range of information required for the Inventory requires a wide range of expertise and individual collection owners usually did not have all of the information themselves but needed to consult with policy-makers and technicians to provide full details.
3. An aggregator can catalogue around 8 of records to a basic level of detail (i.e. filling in some but not all of the Highly Desirable properties in the DRAI schema) per working day. Bearing in mind that it is possible to catalogue around 80 resources per day if working from a high-quality structured source and only filling in the Required and obvious fields,
 the time taken to perform desk research on collection information should not be underestimated. To provide full detail for all records was not possible. A trade off was necessary between completeness of the survey and completeness of the individual records, with a comprehensive survey taking first priority.

4. Structured, technical sources are far quicker and more accurate to aggregate than very large, non-specific sources such as Intute. Aggregators checked over 120,000 links from Intute alone, so a very high level of time-consuming ‘filtering’ is required, even for a project with a relatively wide scope of what constitutes a digital resource.

5. Based on the results of the inventory and taking into account that some resources are not yet listed by portals but hidden within individual Web pages, there are likely to be in the region of 4,000 digital resources which are based at UK organisations, of use to higher education, and (potentially) freely available to researchers. This was a much higher number than expected at the start of the DRAI project.

6. Digital content provision is a fast-moving and non-static field in terms of both content and management. Even during the course of the DRAI Project, a small number of URLs and emails have expired.
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Aggregated sources of information

· AHDS Collections Repository: http://www.ahds.ac.uk/
· British History Online: http://www.british-history.ac.uk/
· British Library: http://www.bl.uk/
· British Universities Film and Video Council: http://www.bufvc.ac.uk/
· Clinical Medicine NetPrints: http://clinmed.netprints.org/
· Community Led image Collections (CLIC): http://www.oucs.ox.ac.uk/ltg/projects/clic/matrix.html
· Cogprints (Cognitive Sciences e-prints): http://cogprints.org/
· Cultural Studies e-Archive: http://www.culturemachine.net/csearch
· DataShare survey: http://edina.ac.uk/projects/datashare_summary.html
· e-Crystals: http://ecrystals.chem.soton.ac.uk/
· EDINA: http://edina.ed.ac.uk/
· EPSRC National Crystallography Centre: http://www.ncs.chem.soton.ac.uk/
· ESRC Social Science's repository: http://www.esrcsocietytoday.ac.uk/ESRCInfoCentre/AdvancedSearchPage3.aspx
· Higher Education Academy subject networks: http://www.heacademy.ac.uk/SubjectNetwork.htm
· Intute: http://www.intute.ac.uk/ 

· JISC Collections: http://www.jisc.ac.uk/whatwedo/services/services_jisccollections.aspx
· MICHAEL (Multi-lingual Inventory of Cultural Heritage Across Europe): www.michael-culture.org.uk
· MIMAS: http://www.mimas.ac.uk/
· National Archives’ National Digital Archive of Datasets (NDAD): http://www.ndad.ulcc.ac.uk/
· NERC data centres (British Atmospheric Data Centre, Oceanographic Data Centre): http://badc.nerc.ac.uk/home/index.html, http://www.bodc.ac.uk/
· OAISter http://www.oaister.org/
· Open Archives http://www.openarchives.org/Register/BrowseSites
· Opendoar: http://www.opendoar.org
· PerX: http://www.icbl.hw.ac.uk/perx/
· Research Support Libraries Programme (RSLP): http://www.rslp.ac.uk
· Sharing eLearning Content: http://www.ukoln.ac.uk/repositories/digirep/index/SharingeLearningMaterialsSynthesis
· SHERPA DRIVER project: http://www.sherpa.ac.uk/projects/driver.html
· StORe survey: http://jiscstore.jot.com/WikiHome
· TechExtra: http://www.techxtra.ac.uk/
· UK Data Archive: http://www.data-archive.ac.uk/
Other Websites

Digital Curation Centre http://www.dcc.ac.uk/
Digital Preservation Europe http://www.digitalpreservationeurope.eu/
DSpace http://www.dspace.org/ 
Higher Education Statisics Agency http://www.hesa.ac.uk
JISC http://www.jisc.ac.uk/ 
JISC Information Environment Service Registry http://www.iesr.ac.uk/ (including their schema guidelines http://iesr.ac.uk/guidelines/content/) 
Open Emblems Portal http://media.library.uiuc.edu/projects/oebp/ 

TASI http://www.tasi.ac.uk/
11. Appendices 

11.1. Appendix 1: Catalogue schema showing mapping to IESR and DPE names
	DRAI
	JISC IESR
	DPE Registry of Repositories

	Name
	Type
	Multiplicity
	Name 
	Type
	Multiplicity
	Mapping Issues
	Name

	Collection: Title 
	String
	Single
	Collection: Title
	String
	Single
	-
	

	Collection: Alternative Title
	String
	Multiple
	Alternative Title
	String
	Multiple
	-
	

	-
	
	
	HasService
	IESR internal identifier (relationship to Service: Title)
	Multiple
	Contradictory information in the IESR guidelines about whether this is Required or Optional. If required will need to be input.
	

	Owner (Agent)
	String (relationship to Agent)
	Multiple
	Owner (Agent)
	IESR internal identifier (relationship to Agent: Title)
	Multiple
	Contradictory information in the IESR guidelines about whether this is Required or Optional. Should be easily replicable by the association with the DRAI Owner (Agent) property.
	

	Collection URL
	String
	Single
	-
	-
	-
	-
	

	Collection: Contact
	String
	Single
	-
	-
	-
	-
	

	Collection: Description 
	String
	Single
	Collection: Description 
	String
	Single
	-
	

	Is Part Of
	String (relationship to Collection: Title)
	Multiple
	Is Part Of
	String (URL)
	Multiple
	Should be relatively easy to assign URL instead of Collection:Title
	

	Collection Type
	C.V.
	Multiple
	Collection Type
	C.V.
	Multiple
	-
	

	Item Type
	C.V.
	Multiple
	Item Type
	C.V.
	Multiple
	-
	

	Item Format
	C.V.
	Multiple
	Item Format
	C.V.
	Multiple
	-
	

	Collection: Language
	C.V.
	Multiple
	Collection: Language
	C.V.
	Multiple
	-
	

	Size
	String
	Single
	Size
	String
	Single
	-
	

	Maturity
	String
	Single
	-
	-
	-
	-
	

	Temporal
	Date
	Multiple
	Temporal
	Date
	Multiple
	-
	

	Contents Date Range
	Date
	Multiple
	Contents Date Range
	Date
	Multiple
	-
	

	HESA subject category
	C.V.
	Multiple
	Subject: (JACS)
	C.V.
	Multiple
	Controlled list is a String in DRAI, number in IESR. Should be relatively trivial to map.
	

	Subject (Dewey) 
	C.V.
	Multiple
	Subject (Dewey) 
	C.V.
	Multiple
	-
	

	-
	-
	-
	Subject (all others)
	Various
	Multiple
	-
	

	Access
	String (imposed CV list)
	Single
	Access
	String (imposed CV list)
	Single
	It is technically possible for this property to be a multiple value due to the interface. May need to be checked.
	

	Metadata used
	String
	Single
	-
	-
	-
	-
	

	Packaging standards
	String
	Single
	-
	-
	-
	-
	

	Collection: Use Rights
	String
	Single
	Collection: Use Rights
	String
	Single
	-
	

	Collection: Use Rights URL
	String
	Single
	Collection: Use Rights URL
	String
	Single
	-
	

	Ingest policy
	String
	Single
	-
	-
	-
	-
	

	Ingest policy URL
	String
	Single
	-
	-
	-
	-
	

	Legal Mandate to Preserve?
	Boolean
	Single
	-
	-
	-
	-
	

	Long Term Preservation Policy?
	Boolean
	Single
	-
	-
	-
	-
	

	Preservation Policy
	String
	Single
	-
	-
	-
	-
	

	-
	-
	-
	Collection: Logo
	URL
	Single
	-
	

	-
	-
	-
	Uses Controlled List
	C.V.
	Multiple
	-
	

	-
	-
	-
	Educational level
	C.V.
	Multiple
	-
	

	
	
	
	Has Association
	URL (relationship)
	Multiple
	-
	

	
	
	
	IsReferencedBy
	URL (relationship)
	Multiple
	-
	

	Service Properties
	
	
	
	
	
	
	

	Delivery Software
	String
	Single
	Service: Title
	String
	Single
	Required in IESR but not in DRAI
	Software

	-
	-
	-
	Administrator (Agent)
	String (relationship to Agent:Title
	Multiple
	Contradictory information in IESR on whether required or optional. If required will have to be input.
	

	-
	-
	-
	Serves (Collection)
	Internal identifier (relationship to Collection: Title)
	Multiple
	-
	

	Access Control
	C.V.
	Single
	Access Control
	C.V.
	Single
	Required in IESR but not in DRAI. Uses same CV list.
It is technically possible for this property to be a multiple value due to the interface. May need to be checked.
	

	Access Method
	C.V.
	Multiple
	Access Method
	C.V.
	Multiple
	Required in IESR but not in DRAI. Uses same CV list.
	

	-
	-
	-
	Service Function
	C.V.
	Multiple
	-
	

	-
	-
	-
	Locator
	URL
	Single
	Required in IESR but not in DRAI. Will have to be input
	

	-
	-
	-
	Interface
	Varies
	Varies
	Sometimes required in IESR but not in DRAI. Will have to be input
	

	-
	-
	-
	Domain Available
	String
	Multiple
	-
	

	-
	-
	-
	Service: Description
	String
	Single
	-
	

	-
	-
	-
	Service: Language
	C.V.
	Multiple
	-
	

	-
	-
	-
	Mediator (Shibboleth)
	URL
	Multiple
	-
	

	-
	-
	-
	Service: Use Rights
	String
	Single
	-
	

	-
	-
	-
	Service: Use Rights URL
	URL
	Single
	-
	

	-
	-
	-
	Standards level
	C.V.
	Multiple
	-
	

	-
	-
	-
	Service Help
	URL
	Multiple
	-
	

	-
	-
	-
	Shibboleth Info
	URL
	Multiple
	-
	

	-
	-
	-
	Service SLA
	URL
	Multiple
	-
	

	-
	-
	-
	Button Image
	URL
	Single
	-
	

	-
	-
	-
	Link Text
	String
	Single
	-
	

	Agent Properties
	
	
	
	
	
	
	

	Agent
	String 
	Single
	Agent: Title 
	String 
	Single
	Replicated by the Owner (Agent) relationship
	Managing Institution

	Agent Type
	String (imposed CV list)
	Multiple
	-
	-
	-
	-
	

	-
	-
	-
	Owns (Collection)
	IESR Internal Identifier (relationship to Collection:Title)
	Single
	-
	

	-
	-
	-
	Administers (Service)
	IESR Internal Identifier (relationship to Service: Title)
	Single
	-
	

	-
	-
	-
	Contact
	String
	Single
	-
	

	-
	-
	-
	Agent: Description
	String
	Single
	-
	

	Address
	String
	Single
	Address
	String
	Single
	-
	

	Postcode
	String
	Single
	Postcode
	String
	Single
	-
	

	Country
	C.V.
	Single
	Country
	C.V.
	Single
	-
	

	-
	-
	-
	Telephone
	String
	Single
	-
	

	URL
	String
	Single
	URL
	String
	Single
	-
	

	Athens Institution Identifier
	C.V.
	Single
	Athens Institution Identifier
	C.V.
	Single
	-
	

	-
	-
	-
	Agent: Logo
	URL
	Single
	-
	

	Administrative Metadata
	
	
	
	
	
	
	

	Creator
	C.V.
	Single
	Creator
	C.V.
	Single
	-
	

	Date and time
	Automatically generated
	Single
	-
	-
	-
	-
	

	-
	-
	-
	Contributor
	C.V.
	Multiple
	-
	

	Fulfils JISC criteria for inclusion?*
	Boolean
	Single
	-
	-
	-
	-
	

	Reason for exclusion
	String (imposed CV list)
	Single
	-
	-
	-
	-
	

	Admin Notes
	String
	Single
	-
	-
	-
	-
	


Properties added during Phase 2
	DRAI

	Name
	Type
	Multiplicity

	Number of objects 
	String
	Single

	Number of records
	String
	Single

	Total size in Kb
	String
	Single

	Machine-readable address URL
	String 
	Single
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Appendix 2: Django Interface

11.3. Appendix 3: Quality assurance and data checking
	Checks performed
	Date
	Actions

	Checking understanding of terms
	16/07/07
	Working with aggregators, added help text to DRAI interface.

	Consistency of classification checks
	16/07/07
	Tested all aggregators against same record, discussed and advised any differences.

	Consistency checks 
	06/08/07
	None

	Consistency and accuracy tests
	10/09/07
	Cleared up a few typos, enforced using “[title], The” to prevent duplication of records and ease finding.

	Comprehensiveness test (using Opendoar as test case)
	10/09/07
	None

	Progress checks
	10/09/07
	Sought advice from JISC, decision to continue aggregating from Intute.

	Request from aggregators – problem identified in that the list of controlled value file types at http://www.iana.org/assignments/media-types/ does not appear to have entries for either mp3 or aiff file types.
	10/09/07
	Difficult to deal with this issue meaningfully. Mp3 was entered as audio/mpeg instead and aiff was generally ignored as no value seemed to accurately represent this file type.

	Progress check
	01/10/07
	Reassigned work amongst aggregating team to share workload equally.

	First batch of filtering tests: accuracy of entries
	01/10/07
	Some fields from the very first records entered (about 12 records) were identified as having lost data when changes were made to the db structure. This was corrected.

	Testing filtering system itself
	01/10/07
	Need to add a means to identify null values in certain properties. IN PROGRESS.

	Initial analysis
	10/10/07
	Concern about lack of representation of AHDS records and the fact that AHDS Archaeology data (already entered) is skewing the records, particularly re preservation policies and subject focus. Assigned extra worker to fill in all required fields for remaining AHDS collections

	Accuracy checking
	10/10/07
	Removed some unwanted whitespace.

	Final accuracy and comprehensiveness of parent collection checking performed.
	17/10/07
	None.

	Regular accuracy checks
	03/01/08 – 30/06/08
	Occasional corrections. Identification and amalgamation of duplicate records.

	Tests on automatic email system
	06/05/08
	Satisfactory

	Familiarisation of new aggregators after JB left.
	19/05/08
	None.

	Monitoring of email returns
	12/05/08 – 30/06/08
	Complex actions dealt with by DA, simple actions assigned to aggregators.

	Final debrief/reporting/quality checks
	30/06/08
	None.


11.4. Appendix 4: Database to XML transformation

<?xml version="1.0" encoding="UTF-8" ?> 

- <!-- 
 template to show the data source for each element in the XML version of the DRAI database  
  --> [image: image13.png]



- <drai>
- <collection>
  <collection_title>repositories_collection.collection_title</collection_title> 

- <collection_alternate_titles>  <collection_alternate_title>repositories_collectionalternativetitle.collection_alternative_title</collection_alternate_title> 

</collection_alternate_titles>
- <owners>
- <owner>
  <agent>repositories_owner.agent</agent> 

- <agent_types>
  <agent_type>repositories_agent_type.type</agent_type> 

  <agent_type>repositories_agent_type.type</agent_type> 

  </agent_types>
  <address>repositories_owner.address</address> 

  <postcode>repositories_owner.postcode</postcode> 

  <country>repositories_country.country</country> 

  <url>repositories_owner.url</url> 

  <athens_institution_identifier>repositories_athensidentifier.athens_identifier</athens_institution_identifier> 

  </owner>
  </owners>
  <collection_url>repositories_collection.collection_url</collection_url> 

  <collection_contact>repositories_collection.collection_contact</collection_contact> 

  <collection_description>repositories_collection.collection_description</collection_description> 

- <is_part_of>
  <part_of>repositories_collection.collection_title</part_of> 

  </is_part_of>
  <collection_type>repositories_collectiontype.collection_type</collection_type> 

- <item_types>
  <item_type>repositories_itemtype.item_type</item_type> 

  </item_types>
- <item_formats>
  <item_format>repositories_itemformat.item_format</item_format> 

  </item_formats>
- <collection_languages>
  <collection_language>repositories_collectionlanguage.language</collection_language> 

  </collection_languages>
- <sizedata>
  <size>repositories_collection.size</size> 

  <number_of_objects>repositories_collection.number_of_objects</number_of_objects> 

  <number_of_records>repositories_collection.number_of_records</number_of_records> 

  <total_size>repositories_collection.total_size</total_size> 

  </sizedata>
  <maturity>repositories_collection.maturity</maturity> 

  <contents_date_range>repositories_contentdaterange.content_date_range</contents_date_range> 

  <temporal>repositories_temporal.temporal</temporal> 

- <hesa_subject_categories>
  <hesa_subject_category>repositories_hesa_subject_category.hesa</hesa_subject_category> 

  </hesa_subject_categories>
- <subjects_dewey>
  <subject_dewey>repositories_subject_dewey.classification</subject_dewey> 

  </subjects_dewey>
  <access>repositories_access.access</access> 

  <delivery_software>repositories_deliverysoftware.software</delivery_software> 

- <access_controls>
  <access_control>repositories_accesscontrol.access_control</access_control> 

  </access_controls>
- <access_methods>
  <access_method>repositories_accessmethod.access_method</access_method> 

  </access_methods>
  <machine_readable_address>repositories_collection.machine_readable_address</machine_readable_address> 

  <metadata_used>repositories_collection.metadata_used</metadata_used> 

  <packaging_standards>repositories_collection.packaging_standards</packaging_standards> 

- <collection_use_rights>
  <use_rights>repositories_collectionuserights.collection_use_rights</use_rights> 

  </collection_use_rights>
  <collection_use_rights_url>repositories_collection.collection_use_rights_url</collection_use_rights_url> 

- <ingest_policies>
  <ingest_policy>repositories_ingestpolicy.ingest_policy</ingest_policy> 

  </ingest_policies>
  <ingest_policy_url>repositories_collection.ingest_policy_url</ingest_policy_url> 

  <legal_mandate>repositories_collection.legal_mandate_to_preserve</legal_mandate> 

  <long_term_preservation_policy>repositories_collection.long_term_preservation_policy</long_term_preservation_policy> 

  <preservation_policy>repositories_collection.preservation_policy</preservation_policy> 

- <admin_metadata>
  <creator_id>auth_user.creator_id</creator_id> 

  <date>repositories_collection.date_created</date> 

  <fulfils_jisc_inclusion_criteria>repositories_collection.fulfils_jisc_inclusion_criteria</fulfils_jisc_inclusion_criteria> 

  <reason_for_exclusion>repositories_reasonforexclusion.exclusion_reason</reason_for_exclusion> 

  <admin_documentation>repositories_collection.exclusion_notes</admin_documentation> 

  </admin_metadata>
  </collection>
  </drai>
� For example see Getting to Know Our Audience: AHDS Performing Arts Scoping Study (Section 4.1 user requirements for the future) � HYPERLINK "http://www.ahds.ac.uk/performingarts/pubs/scoping-study-2006.pdf" ��http://www.ahds.ac.uk/performingarts/pubs/scoping-study-2006.pdf� p.30-32, and ‘The JISC Information Environment and Web Services’ Ariadne, Issue 31 � HYPERLINK "http://www.ariadne.ac.uk/issue31/information-environments/" ��http://www.ariadne.ac.uk/issue31/information-environments/�. See also � HYPERLINK "http://www.intute.ac.uk/policy.html" ��http://www.intute.ac.uk/policy.html� 


� � HYPERLINK "http://www.ahds.ac.uk/" ��http://www.ahds.ac.uk/�; � HYPERLINK "http://www.jisc.ac.uk/" ��http://www.jisc.ac.uk/� 


� � HYPERLINK "http://ahds.ac.uk/" ��http://ahds.ac.uk/� 


� � HYPERLINK "http://www.ahds.ac.uk/performingarts/index.htm" ��http://www.ahds.ac.uk/performingarts/index.htm�, � HYPERLINK "http://www.hatii.arts.gla.ac.uk/" ��http://www.hatii.arts.gla.ac.uk/� 


� � HYPERLINK "http://www.digitalpreservationeurope.eu/" ��http://www.digitalpreservationeurope.eu/� 


� � HYPERLINK "http://www.dcc.ac.uk/lockss/" ��http://www.dcc.ac.uk/lockss/� 


� � HYPERLINK "http://www.iesr.ac.uk/" ��http://www.iesr.ac.uk/� 


�� HYPERLINK "http://www.ucl.ac.uk/slais/claire-warwick/publications/LAIRAHreport.pdf" ��http://www.ucl.ac.uk/slais/claire-warwick/publications/LAIRAHreport.pdf�


� � HYPERLINK "http://ahds.ac.uk/" ��http://ahds.ac.uk/�, � HYPERLINK "http://www.esds.ac.uk/" ��http://www.esds.ac.uk/�, � HYPERLINK "http://www.nationalarchives.gov.uk/" ��http://www.nationalarchives.gov.uk/� 


� � HYPERLINK "http://www.portal.ac.uk/spp/" ��http://www.portal.ac.uk/spp/� 


� See Abbott & Beer � HYPERLINK "http://www.ahds.ac.uk/performingarts/pubs/scoping-study-2006.pdf" ��http://www.ahds.ac.uk/performingarts/pubs/scoping-study-2006.pdf� p.30-32, Huxley et al � HYPERLINK "http://www.ahrcict.rdg.ac.uk/activities/strategy_projects/reports/bristol/summary.pdf" ��http://www.ahrcict.rdg.ac.uk/activities/strategy_projects/reports/bristol/summary.pdf�, and Anderson � HYPERLINK "http://ahds.ac.uk/e-science/e-science-seminar-2004.pdf" ��http://ahds.ac.uk/e-science/e-science-seminar-2004.pdf� 


� � HYPERLINK "http://www.intute.ac.uk/" ��http://www.intute.ac.uk/� 


� � HYPERLINK "http://www.digitalpreservationeurope.eu/repositories/" ��http://www.digitalpreservationeurope.eu/repositories/� 


� � HYPERLINK "http://iesr.ac.uk/guidelines/content/" ��http://iesr.ac.uk/guidelines/content/� 


� � HYPERLINK "http://www.djangoproject.com/" ��http://www.djangoproject.com/� 


� � HYPERLINK "http://users.ox.ac.uk/~ctitext2/resguide2000/contents.shtml" ��http://users.ox.ac.uk/~ctitext2/resguide2000/contents.shtml�, � HYPERLINK "http://www.jisc.ac.uk/uploaded_documents/digital-repositories-review-2005.pdf" ��http://www.jisc.ac.uk/uploaded_documents/digital-repositories-review-2005.pdf�, � HYPERLINK "http://www.ahds.ac.uk/performingarts/pubs/scoping-study-2006.pdf" ��http://www.ahds.ac.uk/performingarts/pubs/scoping-study-2006.pdf�, � HYPERLINK "http://www.history.ac.uk/digit/peer/" ��http://www.history.ac.uk/digit/peer/�, � HYPERLINK "http://repah.dmu.ac.uk/" ��http://repah.dmu.ac.uk/�, � HYPERLINK "http://www.ucl.ac.uk/slais/claire-warwick/publications/LAIRAHreport.pdf" ��http://www.ucl.ac.uk/slais/claire-warwick/publications/LAIRAHreport.pdf�, � HYPERLINK "http://www.data-archive.ac.uk/news/publications/darp2006.pdf" ��http://www.data-archive.ac.uk/news/publications/darp2006.pdf�, � HYPERLINK "http://vads.ahds.ac.uk/guides/using_guide/contents.html" ��http://vads.ahds.ac.uk/guides/using_guide/contents.html� 


� � HYPERLINK "http://www.opendoar.org" ��http://www.opendoar.org�, � HYPERLINK "http://www.intute.ac.uk" ��http://www.intute.ac.uk�, � HYPERLINK "http://ahds.ac.uk/collections/index.htm" ��http://ahds.ac.uk/collections/index.htm�, � HYPERLINK "http://www.techxtra.ac.uk/" ��http://www.techxtra.ac.uk/�, � HYPERLINK "http://www.sherpa.ac.uk/projects/driver.html" ��http://www.sherpa.ac.uk/projects/driver.html�, � HYPERLINK "http://www.heacademy.ac.uk/SubjectNetwork.htm" ��http://www.heacademy.ac.uk/SubjectNetwork.htm�, � HYPERLINK "http://www.ukoln.ac.uk/repositories/digirep/index/SharingeLearningMaterialsSynthesis" ��http://www.ukoln.ac.uk/repositories/digirep/index/SharingeLearningMaterialsSynthesis�, � HYPERLINK "http://edina.ed.ac.uk/" ��http://edina.ed.ac.uk/�, � HYPERLINK "http://www.mimas.ac.uk/" ��http://www.mimas.ac.uk/�, � HYPERLINK "http://www.data-archive.ac.uk/" ��http://www.data-archive.ac.uk/�, � HYPERLINK "http://www.jisc.ac.uk/whatwedo/services/services_jisccollections.aspx" ��http://www.jisc.ac.uk/whatwedo/services/services_jisccollections.aspx�, � HYPERLINK "http://www.bufvc.ac.uk/" ��http://www.bufvc.ac.uk/�, � HYPERLINK "http://www.arkive.org/" ��http://www.arkive.org/�, � HYPERLINK "http://www.nationaltheatre.org.uk/archive" ��http://www.nationaltheatre.org.uk/archive�, �HYPERLINK http://www.british-history.ac.uk/ ��http://www.british-history.ac.uk/�, �HYPERLINK http://clinmed.netprints.org/ ��http://clinmed.netprints.org/�, �HYPERLINK http://cogprints.org/ ��http://cogprints.org/�, �HYPERLINK http://www.culturemachine.net/csearch ��http://www.culturemachine.net/csearch�, �HYPERLINK http://ecrystals.chem.soton.ac.uk/ ��http://ecrystals.chem.soton.ac.uk/�, �HYPERLINK http://www.esrcsocietytoday.ac.uk/ESRCInfoCentre/AdvancedSearchPage3.aspx ��http://www.esrcsocietytoday.ac.uk/ESRCInfoCentre/AdvancedSearchPage3.aspx�, � HYPERLINK "http://edina.ac.uk/projects/grade/doc.html" ��http://edina.ac.uk/projects/grade/doc.html� 


� � HYPERLINK "http://www.ndad.ulcc.ac.uk/" ��http://www.ndad.ulcc.ac.uk/�, � HYPERLINK "http://www.bl.uk/" ��http://www.bl.uk/� 


� � HYPERLINK "http://www.britac.ac.uk/portal/misc/areas.html" ��http://www.britac.ac.uk/portal/misc/areas.html�, � HYPERLINK "http://www.ahrc.ac.uk/" ��http://www.ahrc.ac.uk/�, � HYPERLINK "http://www.epsrc.ac.uk/default.htm" ��http://www.epsrc.ac.uk/default.htm�, � HYPERLINK "http://www.hlf.org.uk/English/" ��http://www.hlf.org.uk/English/� 


� � HYPERLINK "http://www.rslp.ac.uk" ��http://www.rslp.ac.uk�, � HYPERLINK "http://www.icbl.hw.ac.uk/perx/" ��http://www.icbl.hw.ac.uk/perx/�, � HYPERLINK "http://www.oucs.ox.ac.uk/ltg/projects/clic/" ��http://www.oucs.ox.ac.uk/ltg/projects/clic/�, � HYPERLINK "http://badc.nerc.ac.uk/home/index.html" ��http://badc.nerc.ac.uk/home/index.html�, � HYPERLINK "http://www.bodc.ac.uk/" ��http://www.bodc.ac.uk/�, � HYPERLINK "http://www.ncs.chem.soton.ac.uk/" ��http://www.ncs.chem.soton.ac.uk/�, �HYPERLINK http://jiscstore.jot.com/WikiHome ��http://jiscstore.jot.com/WikiHome�, � HYPERLINK "http://www.jisc.ac.uk/whatwedo/programmes/programme_digital_repositories/project_dealing_with_data.aspx" ��http://www.jisc.ac.uk/whatwedo/programmes/programme_digital_repositories/project_dealing_with_data.aspx�, � HYPERLINK "http://edina.ac.uk/projects/datashare_summary.html" ��http://edina.ac.uk/projects/datashare_summary.html�, � HYPERLINK "http://www.michael-culture.org.uk" ��www.michael-culture.org.uk� 


� This average takes into account the days when aggregators were off sick or on holiday, and excludes the data enhancement period.


� http://www.jisc.ac.uk/uploaded_documents/digital-repositories-review-2005.pdf


� � HYPERLINK "http://iesr.ac.uk/guidelines/content/collection/item-type/" ��http://iesr.ac.uk/guidelines/content/collection/item-type/�


� Note that ‘text’ here refers to actual text content such as articles or Website content, not text used merely as Web page introductions, metadata or as short fields within datasets.


� More detailed information on specific file formats for other content types can be gained by further analysis of the XML data.


� � HYPERLINK "http://www.hesa.ac.uk" ��http://www.hesa.ac.uk� (2006/7 reporting year). Data on the subject areas of university staff are not available, however it is a reasonable assumption that the student figures are accurate of the popularity of subjects across the higher education environment.


� ‘Languages’ (the subject area of AHDS Literature, Language, Linguistics) is also slightly overrepresented when compared to course popularity.


� � HYPERLINK "http://www.bufvc.ac.uk/" ��http://www.bufvc.ac.uk/� 


� � HYPERLINK "http://www.rin.ac.uk/data-publication" ��http://www.rin.ac.uk/data-publication� 


� � HYPERLINK "http://www.scran.ac.uk" ��http://www.scran.ac.uk� 


� � HYPERLINK "http://iesr.ac.uk/profile/vocabs/index.html/#AuthList" ��http://iesr.ac.uk/profile/vocabs/index.html/#AuthList� 


� � HYPERLINK "http://www.jisc.ac.uk/shibboleth" ��http://www.jisc.ac.uk/shibboleth� 


� � HYPERLINK "http://www.openarchives.org/Register/BrowseSites" ��http://www.openarchives.org/Register/BrowseSites�, � HYPERLINK "http://www.oaister.org/" ��http://www.oaister.org/� 


� � HYPERLINK "http://iesr.ac.uk/profile/vocabs/index.html/#AccMthdList" ��http://iesr.ac.uk/profile/vocabs/index.html/#AccMthdList� 


� � HYPERLINK "http://www.dspace.org/faqs/index.html#oai" ��http://www.dspace.org/faqs/index.html#oai�. The delivery software was captured in the Inventory, so it is possible to see how many resources are delivered through DSpace for example.


� � HYPERLINK "http://www.ahds.ac.uk/" ��http://www.ahds.ac.uk/� 


� This figure was derived from those collections within the AHDS Collections Repository which are not also stored in a currently-funded service (e.g. the Archaeology Data Service: � HYPERLINK "http://ads.ahds.ac.uk/" ��http://ads.ahds.ac.uk/�). 


� � HYPERLINK "http://www.bbc.co.uk/radio4/science/atwisttolife.shtml" ��http://www.bbc.co.uk/radio4/science/atwisttolife.shtml�, � HYPERLINK "http://www.bbc.co.uk/radio4/science/archive_index.shtml" ��http://www.bbc.co.uk/radio4/science/archive_index.shtml�, � HYPERLINK "http://www.bbc.co.uk/radio/podcasts/directory/station/radio4/" ��http://www.bbc.co.uk/radio/podcasts/directory/station/radio4/�, 


� � HYPERLINK "http://www.cecilia-uk.org/" ��http://www.cecilia-uk.org/� 


� E.g. Alcohol Concern: � HYPERLINK "http://www.alcoholconcern.org.uk/servlets/home" ��http://www.alcoholconcern.org.uk/servlets/home� 


� For example, the British War Memorial Project: � HYPERLINK "http://www.britishwargraves.org.uk/" ��http://www.britishwargraves.org.uk/� 


� Note, these categories are not mutually exclusive, to allow for the correct inclusion of dual-type owners such as University Archives.


� Many collection owners who responded to the request for further information expressed a wish for other resources under their management to be included in the Inventory, as they were currently unreferenced by any of the major sources used.


� � HYPERLINK "http://media.library.uiuc.edu/projects/oebp/" ��http://media.library.uiuc.edu/projects/oebp/� 


� � HYPERLINK "http://www.dcc.ac.uk/" ��http://www.dcc.ac.uk/�, � HYPERLINK "http://www.tasi.ac.uk/" ��http://www.tasi.ac.uk/� 


� � HYPERLINK "http://ota.ahds.ac.uk/" ��http://ota.ahds.ac.uk/� 


� AHDS History contains 657 collections which it was unfortunately not possible to complete – the aggregators estimate that around 4/5 of the individual collections were input into the database.


� Figures from one aggregator who focussed purely on adding basic information for AHDS collections.


� Assessing and cataloguing of Intute links indicate that 1/40 of the links provided qualified for inclusion under the terms of the DRAI project. 
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