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1. Executive Summary
A primary objective of this research is to identify a framework for universal open access (OA) citation services and an ideal structure for the collection and distribution of citation information and the main requirements of such services.
The aim of the proposal is to increase the exposure of open access materials and their references to indexing services, and to motivate new services by reducing setup costs. A combination of distributed and automated tools, with some additional effort by authors, can be used to provide more accurate, more comprehensive (and potentially free) citation indices than currently exist.
The recommended proposal focuses on:

· OA contents in IRs rather than on wider OA sources.

· Capture and validation of well-structured reference metadata at the point of deposit in the IR.

· Presentation of this data to harvesting services for citation indexes.

The methods adopted included desk research and the development of an initial proposal for an ideal Open Access Citation Index Service. Telephone (or email) interviews were conducted with 17 key stakeholders. The proposal was then adapted and expanded and sent to the respondents for further feedback. A final proposal with recommendations was developed from all feedback received.

A main pattern emerging from the stakeholder interviews was concern about author work required. A quick and simple approach to author input was requested. Authors discussed the possibility of developing and implementing an automated system, taking the workload from the authors. Consensus was that authors would not be willing to expend more time than they currently do. Other points that were raised frequently included: the need for another citation-based service, and too strong a focus on OA material. 

Recommendations

· Integrate reference parsing tools into IR software to allow the immediate autonomous extraction of reference data from papers uploaded by authors. 

· Automatically parse most reference formats deposited as free text, and present a properly parsed version back to the author interactively. Authors can then be invited to check the reformatted references and attempt to repair unlinked references. 

· Establish a standard means for IR software to interact with reference databases, e.g. through a published Web services interface, allowing IR administrators to choose between reference database providers (e.g. CrossRef, PubMed, CiteULike, etc.).

· Create or adapt reference database services to support remote reference linking, i.e. using the partial data obtained from autonomous reference parsing to query, expand and link those references to the canonical reference. 

· Develop a standards-based approach to the storage and communication of reference data, e.g. using OpenURL context objects in OAI-PMH.

The benefits to stakeholders include:

Authors
· Greater visibility and possibly greater impact

· More accurate, more comprehensive and, possibly, cheaper indices.

· Conversion of structured data at the IR to journal-specific formats.

· Non-OA material, e.g. references from books, could be indexed.

Institutions
· Providing well-formatted and linked references improves an IR’s presentation and trust in its contents.

· Improves the visibility of its collection in 3rd-party citation services.

· Could help measure usage of institutionally-provided resources by its authors (e.g. which journals have been cited).

Citation Services
· Devolving most of the responsibility for reference linking to the point at which the citations are created will allow the system as a whole to scale over all disciplines. 

· Reducing the cost of producing the index will enable services to focus on value added features, such as the potential uses for the network of links created by references.

This proposal enhances open access by building services that exploit improved accessibility of data, but it is also predicated on open access content, and in that respect should not become a barrier to the wider adoption of OA and the provision of substantially more OA content on which it depends. The proposal needs to be tested in terms of technical implementation and usability as well as acceptability by authors before it is included in a production version of any IR software.
2. Introduction and Methods

The study examines the available information on citations to and in open access materials. The Terms of Reference were:
· To examine the present sources of citation information on open access content.

· To consider an ideal structure for the nature of citation information on open access content and the means of its collection and distribution.

· To write a report making recommendations to JISC for consideration in a national and international context.

A primary objective of this research was to identify a framework for universal open access (OA) citation services and an ideal structure for the collection and distribution of citation information, and the main requirements of such services.
Academic authors have a choice of how they publish and provide access their research. Traditionally, academic authors have communicated their research through peer reviewed scholarly journals, which have become increasingly managed and controlled by publishers as a commercial enterprise. The vast majority of these publishers charge for, and therefore limit, access to journals. However, the number of authors choosing to make their research freely available through an open access route is increasing: 

“Scholarly articles can be made freely available to potential readers in one of two main ways – by being published in an open access journal or by being deposited in an electronic repository which is searchable from remote locations without restrictions on access” (Swan & Brown, 2004 JISC/Open Society Institute journals authors survey).
Electronic repositories are used to provide open access to author produced and self-archived versions of peer reviewed papers published in subscription-based journals. Such repositories can be managed on a subject basis, such as the major physics arXiv, or by institution. With improved searchablity of distributed repositories, based on the Open Archives Initiative, recently there have been many more launches of institutional repositories than subject based varieties. Despite the appearance of some strong open access journals and publishers, publishing models are expected to be slower to adapt, and IRs, which supplement the traditional journal model, are where the strongest growth in open access is expected.

Open access means making the full text of a refereed article available online to all users free of charge, immediately and permanently. This allows, potentially, a greater number of people to access materials compared with subscription-based journals only and in turn helps to solve the research access/impact problem - where restricted access results in the loss of potential research impact.
Research impact refers to the use and application of an article by others. One method for measuring research impact is to count the number of times other authors cite a work. Citation counts are often used, e.g., to determine the reputation of an author, the impact of a discipline or that of an institutional department. This puts pressure on authors to maximise the citation count of their work.

A small number of emerging studies have demonstrated that authors who pursue open access routes are cited more than those whose texts are available only from a subscription-based journal. It is expected that the growth and use of OA will increase as awareness spreads among authors that OA increases visibility, resulting in more citations and therefore leading to greater impact. 

OA to peer reviewed research papers holds the promise of providing a rich source of data, not just for users but for services that measure the impact of research. There is therefore a need to examine the means by which we can develop measures of impact of OA articles to assist multiple needs. Machine interfaces to larger collections of OA papers offer the prospect of more powerful and flexible, and potentially free, impact measuring services. 

An ideal citation information service for open access materials has three principal features. These are:

· Free access to indexed data (Open Access)

· Autonomous indexing of source material (using OAI-Protocol for Metadata Harvesting) 

· Well-structured citation metadata (e.g. OpenURL)

This target points to three streams of analysis which were used for the construction, testing, evaluation and consolidation of the proposal. This report includes the initial proposal developed, results from interviews and the recommended OA citation index proposal with recommendations for the way forward. 
Methods
We carried out background desk research, which covered the topics of open access, sources of open access material, citation indexing and citation metadata.

An initial proposal for an ideal Open Access Citation Index Service was developed (see Appendix), based on the findings of the desk research. Initial responses to the proposal were received from two respondents and as a result the proposal was amended and subsequently sent, via email, to 18 key stakeholders, identified by the project team based on their experience with and knowledge in open access, citation studies and metadata. The stakeholder groups included librarians, authors, funding bodies, research assessment exercise administrators, citation/reference management services and a number of experts in OA, citation studies and citation metadata. The majority of interviews were conducted with the stakeholders via the telephone (due to the location of a number of the respondents and the time constraints of the project), though a few chose to respond via email. 

A list of eight interview questions was developed and, once the individual had agreed to participate, was sent via email to the respondents in advance of the interviews. The questions were very general to apply to the various stakeholders and allow for in-depth responses. The  proposal was later amended based on the feedback from the interviews and sent out again, via email, to the original respondents for any further feedback. The final proposal and recommendations were developed from all the feedback received. 
3. Interview Results
Of the 18 respondents contacted, 16 responded and were interviewed. One organisation provided feedback from two respondents, making the number of respondents 17.

Initial Reactions to the Proposal

Of the 17 respondents, 14 offered initial reactions to the proposal; some were brief while others went into further details. 

Positive = 7 Negative = 6

Overall, over half of the initial reactions to the proposal were positive. There were many positive comments throughout the interviews, including:

The proposed service “…would provide better picture of impact at a lower cost, maybe even for free”. 
"Well it’s something that should have been done before, so positive about 

it. We've been thinking of doing something like this for a number of years 

but it hasn't been done. It is absolutely viable".
The main views were that the proposal was a good idea, useful and sensible, though for respondents were concerned about the level of work required of the authors. 

Viability of the Model/Proposal

Of the respondents, 11 commented on the viability of the model/proposal. Three respondents started that the model was viable, while one believed it was not. Two stated they did not know, and five stated that the proposal’s viability was dependent on certain conditions or alterations. These conditions/alterations included:

· Offer major advantages to those who deposit publications.

· Not require authors to do any additional work.

· Quick and easy for all users.

· Automated software to reformat citations/automating author input process.

· Make it clear that it serves a need.

· Make sure it offers something new and above that of existing citation services.

Successful Aspects

Ten respondents offered aspects of the proposal they felt were successful. These included:

· The provision of bibliometric measures.

· Capturing citation information.

· Having standardised bibliographic metadata.

· Offering an alternative to ISI.

· The foundation from which to build useful layers and services.

· Addressing the standards issue.

· Offering other uses than just basic citation analysis.

Unsuccessful Aspects

Of the respondents, 14 commented on aspects they felt were unsuccessful; some respondents discussed more than one. These included:

· Requiring users to give additional information about their references. 

· Motivating authors to enter references in a specific format.

· Judging the quality of material.

· Proposal was not descriptive enough.

· Only targeting OA material.

· Ensure it meets needs to those who contribute.

· Verifying citations at time of deposit by IR.

Just over half (13 of 24) of the comments were in relation to the role of the author and the work required by the author. 

Recommended Changes

There were 16 suggestions from eight respondents. Other respondents made no comment or stated that they could not think of any changes. Some changes included:

· Do not have one body/organisation to produce/maintain the citations. Make references and citations available for harvesting and use by anyone who is interested. 

· Develop automated system to automatically convert text citations into open URL's. 

· Provide more automation and not require authors/researchers to do more.

· Address noisiness of metadata.

· Develop a software alternative in place of author input, simplifying steps.
· Broader in scope of material covered: open and closed access.

· More scope for the service to work with existing services.

· More mention of identifiers, recommendations for assigning identifiers to articles.
· Provide significant free bibliometric value added services to users as an incentive to deposit papers in archives.

· Consider covering other material, e.g., books, monographs.

· Clearer explanation of the benefits.

· Develop software to undertake comparison of URLs.

· Address more directly the measurement of usage and impact.

· Discuss ongoing production and maintenance issues.

· Educate about reasons for doing citation analysis.
Ten of the 31 comments discussed the development and use of an automated system or software alternative to convert citations, taking the workload from the authors depositing the material.

Alternatives Suggested 

Five respondents stated that they had no alternative. Nine respondents gave comments in relation to alternative models. The majority of these came under the heading of changes to be made. Alternatives offered included:

· Need for a middle step to include all publications, not just OA.

· Include more automation and automated tools.

Viability of model in next five or ten years

Twelve respondents commented on this. Five stated that the proposal was viable, while two did not. Five were not sure. 
All respondents agreed to provide further feedback following adaptations and expansion of the model.
Summary

Overall, there were two main patterns emerging from the interviews:
· Clarity of document
A major concern was that the document did not provide enough detail or explanation. Respondents requested that the revised document address exact services that would be offered, the end result, the differences between existing services and this proposal, the benefits for the user community, the needs it serves and the incentive for the user and author to deposit.

· Concern about author work required
A large number of comments discussed the amount of work that was required by the authors and the lack of motivation authors have to complete extra tasks during the depositing of articles. Many stated a quick and simple approach to author input was required, and discussed the development and use of an automated system, or software alternative, to convert citations, taking the workload from the authors.
Overall, respondents believed that there is a need for such a citation-based service, but that the proposal must identify who this service is aimed at and who would benefit from such a service. Respondents also stressed that authors would not be willing to expend more time on formatting references than they currently do. There was also concern that there was too much focus on OA material and a small number argued that a better option would be to include both open and toll-access material. This was argued from a number of viewpoints including the political, in relation to business models, and the effect on the results of citation analysis.
4. Recommended Proposal for an Open Access Citation Index Service and The Way Forward

This recommended proposal follows feedback from interviewees on an earlier version of the proposal and a review of existing citation services. Where the original proposal was intentionally brief to facilitate expert evaluation, this section provides a more in depth discussion, and responds to the points raised by the reviewers.

With the increase of scholarly material available on the Web, particularly through self-archiving in Institutional Repositories (IRs), there is an opportunity to ‘join up’ an autonomous, research-provider-driven system to perform citation analysis on OA content. Yet, citation-based services are expensive to implement, difficult to scale, and subject to systematic errors. For IRs, these difficulties need to be overcome cost-effectively by means of automation where possible, together with distribution of roles, responsibilities and services. Based on these requirements, we propose parsing and linking references within OA papers during the deposit process in IRs. As part of this process, we propose standardising bibliographic metadata within full-text articles in OA IRs based on OpenURL. Implementing this in IR software will – in effect - create a distributed citation index that can be harvested and aggregated by citation index service providers and presented to users. Providing structured  bibliographic data at the point of deposit will allow services to link citations and analyse the research impact of OA articles.
Specific Recommendations

· Integrate reference parsing tools into IR software to allow the immediate autonomous extraction of reference data from papers uploaded by authors. The aim is to parse most reference formats deposited as free text automatically, and present a properly parsed version back to the author interactively. Authors can then be invited to check the reformatted references and attempt to repair unlinked references . 

· Establish a standard means for IR software to interact with reference databases, e.g. through a published Web services interface, allowing IR administrators to choose between reference database providers (e.g., CrossRef, PubMed, Connotea, CiteULike, etc.).

· Create or adapt reference database services to support remote reference linking, i.e. using the partial data obtained from autonomous reference parsing to query, expand and link those references to the canonical reference.

· Develop a standards-based approach to the storage and communication of reference data, e.g. using OpenURL ContextObjects in OAI-PMH.

Focus of the Recommended Proposal

The recommended proposal focuses on how structured and verified citation data from open access papers in IRs can be made available for harvesting by citation indexing services. It does not propose how those services should be developed. The focus is on the contents of IRs. It is assumed that structured citation data from other sources of OA papers – e.g., centralised subject repositories and OA journals are already made available as another source of citation data for citation indexes, whether commercial or free. This necessitates a cross-disciplinary, distributed and flexible approach. Large, unstructured collections of OA papers in IRs would be expensive to integrate into citation indexes. The goal of this model is not to depend on a “magic bullet” solution – a tool that can parse and link any citation style, across all disciplines, with near perfect accuracy. Instead it focuses on how a combination of distributed and automated tools with some additional effort by authors can be used to provide more accurate, more comprehensive, and potentially free, citation indices than currently exist. 

Role of Authors and Institutions

It is clear from current services that useful citation indexes are achievable through heuristic-based parsing of full texts coupled with the verification of that parsing. If we were to apply analysis techniques to the Web proper there would be little choice in our approach – only algorithmic approaches would be feasible. Unlike the Web, however, scholarly communication operates within a well-structured, if complex, community. The vast bulk of research material is produced and used by researchers working within an institutional context. For those institutions – individually or in consortia – it could be worthwhile investing in the quality of information presented in an IR to support more useful end-user services than is currently possible on the Web. This would improve the visibility and impact of the institutions, and ensure that materials are better received by users.

Modifying the author deposit process in an IR to capture and verify citation data provides authors with the ability to assist and determine correct linking of their references, rather than depending on others to do so. Authors in particular will benefit from the increased exposure of their works through the ability of more citation services to index their work effectively.

IRs are still in their infancy, and there is the opportunity now to decide how best they can support citation- and usage-based services. Would additional time spent on the deposit process be justified to support more accurate and comprehensive citation services?

Embedding Structured References within the Full-text

Most document formats already allow arbitrary data to be hidden within the document, e.g. as an attribute to an HTML tag. Latent OpenURL (http://www.openly.com/openurlref/latent.html) proposes that OpenURLs be embedded in documents so that when a document is viewed in an OpenURL enabled Web browser the otherwise invisible OpenURLs appear as a link to a local resolver service. Reference manager software could be extended to support this by embedding an invisible OpenURL next to each reference. (Reference manager software, such as EndNote or RefWorks, typically plugs into Microsoft Word, allowing the author to paste references in the desired citation style.) When the article is deposited in the author’s IR, the hidden OpenURLs could then be extracted, avoiding the need to parse arbitrary citation styles.

Importing from Reference Manager Software

If an author has used reference manager software to construct a reference list, the references can be exported in an appropriate format to be uploaded during the deposit process. Once imported into an IR the references can be converted to OpenURLs, ready to be reference-linked.

Reference Parsing During the Deposit Process

While there are many citation-based services that parse references, current IR software does not support the automatic extraction and linking of references at the point of deposit. Such features could be added to IR software to automatically parse either the uploaded full-texts or cut-and-paste reference sections (e.g. where the full-text is embargoed).

Unlike extracting embedded references or importing from reference manager software, however, parsing unprocessed references is more likely to result in noisy data that is more difficult to link correctly without additional effort by authors or supporting services.

Verifying and Normalising Reference Data

At the point of deposit, there is an opportunity to ask (and possibly require) authors or their agents to verify the references and links that will be harvested by citation indices.

When a user uploads a document or reference section, those references are parsed and then used to query a reference database service. Each resolved reference is associated with the canonical record for the cited item (where a cited item is found to have more than one match, a list would be presented for the user to select from). Using an OpenURL resolver (or other look-up service) the user would be able to check that the cited item is indeed what they intended to cite. The author-verified metadata for the full reference list is then stored in the IR, to be exported along with the other bibliographic metadata for the record (authors, title, abstract, etc.).

Benefits For Authors

· Greater visibility and possibly greater impact, although the latter is more dependent on first providing open access to the full text than on the reference list.

· More accurate, more comprehensive and, possibly, cheaper citation indexes.

· Possibility that non-open access material, e.g., books, could be citation indexed (by exposing only the structured references, and not the full-text at the IR).

· Conversion of structured data at the IR to journal-specific formats.

· E.g., a journal could accept a submission direct from an IR, converting from OpenURL to the journal’s citation style.

Benefits For Institutions

· Providing well-formatted and linked references to users improves an institution’s presentation and trust in its contents.

· Improves the visibility of its collection in third-party citation search services.

· Could help measure usage of institutionally-provided resources by its authors (e.g., which journals have been cited).

Benefits For Citation Services

Citation linking can be expensive and error-prone. While citations tend to suffer less from the “broken link” issue than the Web, parsing arbitrary styles to arbitrary types of citable items makes it difficult to provide a reliable citation index over a wide range of resources. Devolving most of the responsibility for reference linking to the point at which the citations are created will allow the system as a whole to scale over all disciplines. Reducing the cost of producing the index will enable services to focus on value-added services, such as exploiting the network of links created by references.

Structured reference data from IRs could be used by existing or new citation indexing services, regardless of the business model employed by the service provider. What a citation index should look like, and how it is presented, is best served by a competitive market. That citations should be linked – while a complex problem – is clearly a problem for all citation indexes, and hence is the focus for this proposal.

Building an OA citation service based on IRs (and other OA citation sources) providing high-quality, freely accessible data will require considerably less effort than is currently needed to produce citation indexes and could lead to a wider range of services. There are some obvious uses for citation data that are covered to a greater or lesser degree by current services:

· Discover all citations to a given digital item.

· Selectively choose the types of content to include as cited and citing items, e.g., from all citations on the Web down to only those citations from a given journal.

· Provide collection-based metrics and answers to queries:

· Citations to a given author;

· Citations to a given journal;

· Citations to a given Department or IR / Institution;

· Facilitate weighted search results (on the basis of higher citation count = higher rank).

· Track and follow research developments, i.e., to follow a concept through the literature by following citations.

· Find related digital items through co-citation or bibliographic coupling techniques.

· Provide embeddable lists of documents including citation counts (e.g., so that an author can include a publication list on a personal Web site with usage data).

A database of cited items can be augmented by harvesting the references for those items from IRs. Citation services would still need to disambiguate multiple versions of the same item, although this could be facilitated considerably if a full bibliographic record is available for every item.
Business Model

Although a business model for such citation indexing services was outside the scope of this study, this proposal has identified three key areas that may justify additional investment.

Augmenting Institutional Repository Software

A number of commercial and open-source services have developed reference-parsing tools, typically for specific domains (e.g., Citeseer). These tools need to be integrated into existing IR software to simplify the reference linking process for authors. It is envisaged this would be part of ongoing efforts to improve IR software.

Development of Reference Resolving Services

The proposal has a comparable forerunner adopted for journal reference linking. CrossRef provides persistent reference linking (underpinned by DOI) to journal publishers and supports all kinds of scholarly material. If there was demand from IRs – and IR software was adapted to query reference services – CrossRef and other tools could be adapted to provide a reference normalising and linking service for IRs. Commercial services would likely charge IRs for resolving references. There are also free tools, e.g., CiteULike and Connotea, that could provide a similar role, but these currently have less coverage as they are recently introduced services.

Open Access Citation Index Service

By reducing the entry barriers to citation services - by making citation links as easy to use as Web links – it would be simple enough for individuals to harvest and analyse citation data, and to provide free services. An OA citation service could export its data for harvest by other citation services. The main role of such a service would be to verify and advise IRs on the quality of their citation data, e.g., by checking how many citation links exported by the IR resolve to a citable item. This could be by the provision of tools to allow IR administrators to check their own implementations, or by editors notifying administrators of problems.

Principal Changes from the Original Proposal

The recommended proposal focuses on:

· OA contents in IRs rather than on wider OA sources.

· Capture and validation of well-structured reference metadata at the point of deposit in the IR.

· Presentation of this data to harvesting services for citation indexes.

It does NOT describe:

· How citation indexes might operate or how they should present data to users.

· Bibliographic measurements for research assessment.

The original proposal was amended in light of reviewer comments. The main comments (together with how we responded, in italics) were as follows: 
· Do not have one body/organisation to produce/maintain the citations. Make references and citations available for harvesting and use by anyone who is interested. 

· More scope for the service to work with existing services.

· Concentrate on capturing the references.
These are core features of the recommended proposal.

Concerns
· Develop automated system to automatically convert text citations into open URLs.

· Provide more automation and not require authors/researchers to do more.

· Address noisiness of metadata.

· Simplify all steps that require an author to make an effort to contribute.

· Provide significant free bibliometric value-added services to users as an incentive to deposit papers in archives.

These remain areas of concern, but practical experience in working with reference data in self-archived collections shows that some author input is required to improve the quality of reference lists, at least initially. The focus of development work should be to find the optimum balance between requirements of the author and of an automated service to produce data that is accurate and usable by indexing services. It is likely that over time, as with growing acceptance of the need to deposit of full-texts in IRs, authors will understand the benefits and become familiar with the requirements of reference deposit, and then the demands on authors will reduce. Even now, authors who provide good quality reference data will be required to do little or no extra work to complete deposit.

· A better option would be to include both open and closed access material.

The proposal addresses a need to improve the visibility of open access papers in citation indexes, in both existing and new services. That was the remit of the study that this proposal informs. Toll-access materials, principally established journals, are already well covered in existing services, to different degrees. In fact, review of the proposal through this process has led to a focus on the contents of IRs rather than in other OA sources such as subject-based repositories and OA journals, for which we can see improving coverage in existing services.

· What role persistent identifiers can play.

· Include some recommendations for assigning identifiers to articles.

Good suggestions, which could be investigated further as part of any work based on these recommendations. There is a parallel here with the development of CrossRef and its use of DOIs.

· Consider covering other material, e.g., books, monographs.

There are good reasons for authors to create records for their books in IRs and to deposit their references, without the text of the book needing to be OA. The proposed services could act on these deposits as though they were OA, and would make these book records available to citation indexing services.

· Address more directly the measurement of usage and impact.

· Educate about reasons for doing citation analysis (in terms of driving forward research).

There is much that could usefully be done and will be done in this area, but it may be premature to propose developing Web bibliometrics for assessment and no recommendations are made here. Comments from reviewers for research funders and research assessment agencies expressed little demand for such services at this stage. Further developments in this sensitive area probably require evidence of more complete and more reliable data services. However, by reducing the costs associated with building citation indices the implementation of this recommendation will enable experimentation with usage and impact metrics for assessment.

Costs of implementing such a service include service development and long-term maintenance costs. However, these costs are largely unknown. There may be a nominal charge to Institutional Repositories for the provision of quality data. Such a service could operate based on the CrossRef model where there is no charge to the end user, but an annual charge is made to the publisher/provider of content for the use of the service. 
Appendix: Initial Proposal for an Open Access Citation Index
Aim
To consider an ideal structure for the nature of citation information on Open Access content and the means of its collection and distribution. A primary objective of this research is to identify a framework for universal Open Access (OA) citation services and the main requirements of such services, and to suggest appropriate metrics of the impact of OA papers for important applications. We are concerned with how we can use Open Access (OA) to full text research publications to measure research usage and impact.

Proposal
With the increase of scholarly material available on the Web, particularly through Institutional Repositories (IRs), there is an opportunity to build a ‘joined up’ autonomous, user-driven structure for undertaking citation analysis for Open Access (OA) material. We propose the standardisation of bibliographic metadata* within full-text articles in OA Institutional Repositories (e.g. using OpenURL). Structured bibliographic data at the point of deposit will allow impact-based services to easily link citations, and hence analyse the research impact of articles made available through OA.

Suggested Requirements/Features

Authors/authorship:
· References* to be authored in a structured form, and later stored at the IR

· Citations* to be complete at the point of deposit (where the item has been published)

· Develop and implement simple rules for deposit to get the necessary information for citation linking (e.g. reference box needs to be completed at point of deposit)

· Embedding of structured references within a document when authoring articles, allowing a citation index to read those references when the article is published
Citation service:

· Harvest and extract structured bibliographic citations for and references from records in IRs

· Author-supplied structured citations verified at the time of deposit (IR to call a verification interface at the citation service)

· Bundle together multiple manifestations (inc. versions) as a single citable item

· Well structured citation metadata using OpenURL for linking of citations 

· Autonomous indexing using OAI-PMH

· Provides Open Access to the indexed data to enable 3rd-party analyses
Scholarly services:

· An “add citation” link that allows citations to be imported into an author’s reference manager as a structured reference
Wider Bibliometric Web Measurements and Research Evaluation:
· Based upon open methodologies and data sets

· Richer and more diverse, with the possibility for more powerful, accurate and equitable assessment and prediction of research performance and impact

· Potential measures: cites to paper, author(s), and collections: journals, 
repositories, institutions, funding agencies, countries; download counts 
for article, author and journal; co-citation counts; co-download counts; 
early-days download/citation correlation predictors; time-series analyses; 
hub/authority-type graph analyses (e.g. Google’s PageRank recursively weighting citations by the weight of the citing work);  co-text "semantic" analysis (what -- and whose -- text patterns resemble the cited work?); and many more

Implications of the model we're proposing:

· Given authoring tools and extensions to IR functionality authors will be able to provide structured bibliographies (in some common metadata format, e.g. OpenURL).

· A body/organisation will produce and maintain a citation index based on that structured data.

· Evaluation bodies & users will make use of aggregated reports from that citation index.

Within a structured citation environment the cost of building citation services will be considerably decreased, as IRs will make citation data available through an OAI-PMH interface. Reducing the heuristic parsing activities that are currently in practice will help to increase accuracy and comprehensiveness compared to current citation indexes.

* Note: In this document we use “references” to refer to the bibliography within a document (out-links), and a citation as being the bibliographic metadata describing the published location of a document. Citation linking is therefore linking a reference to a citation. Bibliographic metadata is e.g. authors, title, publisher, series title (journal title), publication date, issue number, pages and, for electronic documents, unique identifiers.
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