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I.   Overview
It will be surprising if there are any tertiary-level research-based or teaching institutions in Europe that do not have a digital repository within a few years. Worldwide, repositories have been increasing at an average rate of about one per day over the last year or so and this can be expected to gather pace further. The reasons for having a repository are so compelling, the advantages so obvious, the payoff so potentially large, that no institution seriously intent upon its mission, and upon enhancing its profile and internal functioning, will want to disadvantage itself badly by not having one (or more). 
Digital repositories can also be developed and maintained by a subject community (or an entity acting on behalf of a subject community). These are more usually established by harvesting content from institutional repositories, but there are a few exceptions, where subject community repositories attract content from the creators directly. Institutional and subject repositories have many purposes in common, but institutions find additional, institution-specific advantages in having a repository, too. Digital repositories have a number of functions or foci:

· To open up and offer the outputs of the institution or community to the world 
· To impact on and influence developments by maximising the visibility of outputs and providing the greatest possible chance of enhanced impact as a result

· To showcase and sell the institution to interested constituencies – prospective staff, prospective students and other stakeholders
· To collect and curate digital outputs (or inputs, in the case of special collections)
· To manage and measure research and teaching activities

· To provide and promote a workspace for work-in-progress, and for collaborative or large-scale projects

· To facilitate and further the development and sharing of digital teaching materials and aids
· To support and sustain student endeavours, including providing access to theses and dissertations and providing a location for the development of e-portfolios

This chapter covers the business issues around digital repositories – their raisons d’être, putting a business case for repositories, the costs and resources associated with them, and the things managers must think about and plan for in sustaining and developing them. Repositories can cost a lot to establish, or very little. They can succeed in gathering huge amounts of content, or end up with hardly any at all. They can become part of the working life of an institution or their users, or they can be largely ignored by the population they are set up to serve. They can raise the profile of an institution rather spectacularly, becoming a true asset in its mission, or they can contribute to its obscurity. Those responsible for instigating and running a repository have much work ahead in managing it so that it successfully achieves the expectations of which it is capable. 
We should remember, amidst all the excitement about repositories, that they are quite a new phenomenon. Apart from the few in the vanguard, most repositories have been established within the last four years or so. Moreover, they are evolving rapidly as technologies develop and as the ways in which researchers and learners – and administrators – accommodate to the digital age and its opportunities. Much has been learned already about how best to develop successful repositories but we need to keep sight of the fact that things change and develop and improve all the time. What is considered good and useful today will be surpassed by something very good and more useful next year. It is an exciting and challenging working scene for those involved. 

This chapter aims to set out describe those aspects of that scene that pertain to setting up and running a repository. It provides a formal framework for thinking about the purposes of repositories and how they can offer an improved scenario for many aspects of scholarly communication and assessment. It describes the types of business model – ways of running a repository – that are most appropriate to institutions within academia, and it discusses the issues that repository managers need to take into account in order to give their repository the best chance of success in the short and the medium term. Beyond that, none of us can look. We live in fast-moving times that are seeing not only massive technological developments but also the shifts in attitude and behaviour that characterise the ‘netgen’ – the generation that has grown up with the Internet and the World Wide Web. Indeed, one of the challenges for repositories would seem to be that their relative formality contrasts with the informal, more spontaneous and very attractive opportunities for communication offered by blogs and wikis. That is something to which we will need to pay attention as time goes on.
Repository services are one of the main keys to success for repositories, and this chapter also deals with their business models. Useful, popular services can really boost the use of repositories, both by information creators and information seekers. Repository managers need to ensure the content of their repository is fully visible and harvestable by service providers who will drive the use of that content as a result. They also need to ensure that there is some content there to be harvested.
A number of managers of established, successful repositories have been consulted for this study. Their experiences and opinions are reported to help readers gain from real-life cases. Their practically-accumulated wisdom will be much more useful than my theory-based analysis, though there is some of that, too, where it seemed appropriate. The chapter reflects what we currently know about best practice in the business issues around establishing and running a repository and hopefully it will be a useful aid for those who wish to progress along that path.
II.      Digital repository developments in Europe
There is much interest in developing and promoting digital repositories for research information in Europe.  Strategically, a network of repositories offers the basis for the Single Information Space and the European Research Infrastructure objectives of the European Commission with the attendant promise of huge benefits to the research community of Europe and to the European population as a whole. Digital repositories collecting and housing the outputs of European research will provide the infrastructure for communication between scientists, for technology transfer between the research community and industry, and for the wider aim of improving the links between science and society as a whole.  Repository developments, through improved accessibility and communications, are expected to lead to benefits in the environment, education, healthcare and economic wellbeing of the people of Europe. 
At the time of writing, a study (e-SCI-DR) is underway that has been commissioned by the European Commission’s Information Society and Media Directorate General. The study will identify the e-infrastructure required for e-science digital repositories and provide the Commission with an overview of repository developments in Europe and set out the key issues.   We can expect substantial advances in the field of digital repositories as a result.
On the ground, the DRIVER Project
 that has spawned this volume is promoting the establishment of digital repositories by research organisations across the continent.  And preceding DRIVER, two national-level repository network developments were already in place. In the Netherlands, the DAREnet network
 encompasses a repository in every Dutch university. In the UK the SHERPA Project
 supports and encourages the establishment of digital repositories in UK universities. There is a brief overview of the business models of these repository networks in section XI. Similar developments can be seen in other countries.
The digital repository network will keep company in Europe with the pan-European GEANT network, funded under the Fifth Framework Programme and focusing on connectivity, and with the Grids infrastructure, funded largely under the Sixth Framework Programme and focusing on information processing. Together these form the integrated e-infrastructure that will enable new ways of working, most importantly that commonly referred to as ‘e-science’, the establishment of virtual collaborative research groups both within and across disciplines. The European Commission has indicated in the past that it has as one of its goals the further integration of projects and developments in this area, with a scope which is pan-European and beyond the boundaries of existing project consortia or specific fields or disciplines.  

These enabling mechanisms will be complemented by the distributed digital repository network being developed by research institutions and research communities, the focus of this book. We can expect, within a fairly short time frame, that each research-based institution in Europe will own a repository and that the research outputs from each institution will be collected in and disseminated from the repository. Research outputs comprise not only research publications, but also supporting datasets, conference contributions, working papers, theses and other item types, all available on an Open Access basis. The vision of the Single Information Space is on the way to becoming a reality.

There are a number of key issues around how repositories can successfully provide this basis for the advancement of research, scholarship, learning and technology transfer. Setting up a repository is only the start of the process and is relatively easy in the overall scheme of things. Once established, there are challenges in collecting content, in looking after that content in the face of the ever-changing digital information world, in adding value to the content and maximising its usefulness, and in ensuring that the bases on which repositories operate are legally sound. The other chapters in this book deal with these issues and provide timely and accurate information for repository managers and institutions. Here, I deal specifically with the business issues involved in planning, setting up and operating a digital repository.

III.   The context, and some definition

This chapter is aimed at people who are planning a digital repository for their institution or other organisation, those who have already established one and who would like a new perspective on certain issues, and those who are in the early stages of thinking about a repository but have not yet taken the plunge.  There is much to learn from the experiences of those who are in the vanguard of repository developments and data and information collected from operating repositories are reported here to draw conclusions that help to take things forward generally and specifically.  The other constituency that may find something of use here comprises the managers of actual or potential repository services, entities that operate on repositories to enhance value and provide new offerings to users.
Since the term ‘business model’ can be applied in a variety of ways a clear definition of what this chapter is all about seems the optimal way to start. Before the Web, businesses applied a functional model from a comparatively restricted range: they traded to maximise revenue; or they traded to optimise revenue whilst pursuing professional goals; or they traded while pursuing a non-profit business mission. In all these cases things were rather simple and in all of them there was some sort of exchange of goods or services for money somewhere along the line.

With the advent of the Web e-business became a possibility for the first time and with it a whole raft of new ways of doing business emerged. As complexity has grown, so has the range of definitions of the term ‘business model’.  I don’t want to dwell on this too much, or to turn it into an academic exercise, but in our context here there is some merit in finding a way to settle on a suitable method of scoping what I shall be dealing with in this chapter.  Our context here is one where, unlike in most other business situations, revenue generation assumes a back seat.  That is not to say it is not involved at all, nor that it may not become more central in the future; rather it is to say that, currently, revenue generation is not high on the list of priorities where digital repositories are concerned.  And let us for the sake of clarity state here that we are talking about research community digital repositories and that our coverage does not extend to the digital collections created and managed by commercial or non-commercial publishers. 
One of the most formulaic (and most provenly useful in general business contexts) definitions of a business model is that put forward by Chesborough and Rosenbloom (2002), who provided a list of six factors that a business model encompasses, as follows:

· Articulation of the value proposition

· Identification of a target market segment(s)

· Definition of the business’s value chain

· Specification of revenue-generation mechanisms

· Specification of the business’s position within the value network

· Formulation of the business’s competitive strategy

These are spot-on for any new trading business formulating its strategy for the future, but do they help us think about models for digital repositories? The answer is that some elements do, and I will discuss these later. Meanwhile, I suggest that for repository managers planning and framing the scope of their activities, the pragmatic approach of Clarke (2004), discussing business models for open source software enterprises, is the most relevant as well as being the easiest to work with.  
He defined the issue as a series of questions:
· who pays?

· pays what?

· for what?

· to whom?

· why?

This definition covers everything that is pertinent to business modelling for repositories, as the rest of this chapter tries to make clear.  You may think there is still an overemphasis on money even in this business model definition, but if you are an existing or potential repository manager this issue will undoubtedly be quite near the forefront of your concerns.  And, as we shall see, it is central but doesn’t have to be dominating. 

The last thing to be said in this introductory piece is that a business model is very definitely not the same as a business plan.  To implement a successful repository there has to be an additional question at the end of Clarke’s list – How? That is where the business plan comes into effect. 
IV.  The value chain
Businesses analyse where they sit in the value chain associated with their business activity.  Elements of value are identified and analysed in relation to the offering in hand.  For trading businesses, the value proposition is made to their customers.  For scholarly digital repositories, the value proposition is made to the scholarly community.  

Readers will be familiar with the concept of the scholarly communication value chain – the set of activities that enables content created at one end of the process to be delivered to its audience at the other. The actors in the chain are content creators (scholars), reviewers, publishers, intermediaries (e.g. subscription agents), libraries, navigation and discovery services, document delivery services, rights management services and so forth (Roosendaal et al, 2001).
The scholarly communication process has been described as having four main elements (Roosendaal & Geurts, 1998):

· Registration:  the establishment of priority on an intellectual creation (an idea,  a concept, or research finding) 

· Certification:  the validation of the quality of the intellectual effort or of the research finding 

· Awareness:  the ensuring of the accessibility, availability and dissemination of intellectual and research outputs for others to build upon, and 

· Archiving:  the storage and preservation or intellectual or research outputs as an intellectual heritage for future users
For the present purpose I propose a somewhat longer list of elements that comprise the value chain. We can then use this to compare the value to the user offered by the traditional providers of that value – academic publishers – with that provided by digital repositories. The outcome is most clearly shown by a value curve and this is presented in Figure 1. The four elements above are there, but I have split the ‘awareness’ one into its constituent parts and added others, so that the full list is: 
	Registration:
	the establishment of priority on an intellectual creation (an idea,  a concept, or research finding)
 

	Certification:
	the validation of the quality of the intellectual effort or research finding, usually done by peer review



	Availability/dissemination:
	making research outputs available to users (which is different from accessibility)



	Accessibility:
	the ease with which users can get access to available outputs



	Cost to user:
	how much cash the user has to part with to gain access to available outputs



	Navigability:
	the facility for searching, finding and retrieving research outputs



	Look and feel:
	the quality of presentation and utility of outputs


	Additional functionality:
	extra value that is added, such as citation linking, adding context, linking to supporting data, etc


	Editorial value:
	copy editing, translations, reproduction


	Usage feedback:
	data for the user (author) on how the output is being read, cited, used, incorporated into the progress of science


	Preservation:
	the storage and preservation or intellectual or research outputs as an intellectual heritage for future users
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Figure 1:  The value curve for research communication
Figure 1 actually shows three value curves: one for digital repositories with their current offerings; one for digital repositories with potential offerings; and one for the existing offerings from scholarly publishers. Such a value curve graphically demonstrates where the value lies (and how much of it there is) for each element of the value chain.  It shows where digital repositories achieve maximal value for the user, where they don’t and where they might do so in time.  

The curve is largely self-explanatory. Repositories currently play little role in the registration process (except for the physics arXiv
, which scientists do use as a location for announcing and laying claim to new findings), nor in certification which remains part of the formal publishing process (though there are moves in this direction). With some exceptions, repositories also do not increase the availability of research outputs over and above their availability through conventional means. What repositories do well, though, is to maximise the accessibility of available outputs, at no cost to the user, hence the high-value scores for both of these factors. At present, navigation tools for repository content are rather rudimentary compared with those provided on a commercial basis for the published literature, though this will change as more sophisticated services are developed on top of the repository network. The same applies to the functionality and presentation of repository content, both of which are basic at the moment but ripe for development. And at the moment, except in those few examples where publications are produced from repository content, editorial value added by repositories is very low.  This is not to say that in time editorial work might not be carried out on repository content: this is entirely possible, either at the level of individual repositories or, even more likely, over the repository network as a whole. For this reason, this element is given a high potential value. Usage reporting is already a feature of many repositories and some far-reaching developments in this area mean that in future detailed analysis of usage, including the provenance of downloads and citations, will be a function of repositories, individually and on a collective basis.  Finally, preservation and curation activities carried out by most digital repositories are fairly simple and consist mainly of maintaining digital files in their deposited formats. More advanced preservation and curation skills are going to be needed over time and these are likely to be provided by specialised services operating on a high-level (probably national or supra-national) basis.
V.  The value proposition from repositories

Having analysed the value chain, businesses then articulate a value proposition to the customer, built upon that analysis.  There are a number of perspectives from which the need for a value proposition for digital repositories can be viewed. 

For institutional and other open access repositories, the value proposition can be summarised as follows:
On behalf of the research community, a digital repository proposes to:

· maximise the accessibility …
· maximise the availability …
· enable the discoverability …
· enable increased functionality …
· enable longterm storage and curation …
· enable other potential benefits …
… of scholarly research outputs at no cost to the user.

The value proposition above is the one that repositories make to the wider research community.  They do so from a position of commitment to the knowledge commons and to sharing the outcomes of publicly-funded work.  
A second value proposition has to be put to the institution by the persons responsible for instigating the idea of the repository.  Usually, the library or the IT department is responsible for this and must put a convincing case to senior management for establishing and running a repository, something that will require considerable resourcing from the institution over time.  This is discussed in section VIII i(c). 
There is a third perspective to this, too.  Institutions are not the only stakeholders with an interest in digital repository possibilities and a commitment to sharing the outcomes of publicly-funded work. Research funders, from small players such as specialised charities to those at the highest level (for example, the European Union), have a vested interest in seeing their funding turn into results of some sort – progress in disease management or cures, improved applications, increased knowledge transfer, better innovation.  The value chain associated with these sorts of imperatives is different to that of the scholarly communication value chain in Figure 1 in the sense that it has additional elements and contexts, but the value proposition that ensues shares many characteristics with that given for digital repositories above.   In particular, the ‘other potential benefits’ would include such issues as enabling the transfer of knowledge between sectors in the ‘knowledge triangle’ (research, education, industry) and maximising the efficacy of technology transfer.
VI.   A typology of business models for repositories and related services

In the last decade a number of authors (Timmers, 1998; Rappa, 2000) have attempted to develop a typology of business models for web-based businesses.  In a study carried out a year ago on repository services we reduced the extensive lists produced by these authors to a more simple list of five operational models that seemed applicable to repository-related developments (Swan & Awre, 2006).  These are:
i) Institutionally-owned: institutions own and run the business to further their own goals and strategies

ii) Public bodies sponsor the business for the public good
iii) The business runs on a community basis, sustained by the communities they serve

iv) The business runs on a subscription basis, selling products or services to customers paying cash

v) The business runs on a commercial basis (other than subscription-based): a number of sub-types are covered by this term, for example an advertising model
These models are equally applicable in this current context and Clarke’s questions that frame his definition of a business model can be answered as shown in Figure 2, which shows the typology of the business models in tabular form.
	
	Institutional model
	Public sponsors model
	Community model
	Subscription model
	Commercial model

	Who pays?
	Institution
	Public body, e.g. ICT organisation or research organisation
	Community members
	Users
	Users or advertisers

	Pays what?
	Cash
	Cash
	Cash and/or in-kind
	Cash, at intervals
	Cash at point of use

	For what?
	Staff, hardware, software, services
	Staff, hardware, software, services
	Staff, hardware, software, services
	Service or product
	Service or product

	To whom?
	Itself via internal accounting; suppliers if outsourcing any supply elements
	Service/product provider
	Service/product provider
	Service/ product provider
	Service/ product provider

	Why?
	To further institutional aims
	To further public good
	To further community aims
	To acquire the service or product
	To acquire the service or product


Figure 2:  Typology for business models for digital repositories

Which looks most appropriate for digital repositories?  Actually, all of them are appropriate and all are in use.  The institutional model is the one most commonly used for institutional repositories, unsurprisingly, though the community model also applies in some cases where a number of institutions collaborate on a repository.  An example of such a collaboration is the White Rose consortium comprising the universities of Sheffield, Leeds and York in the UK. The public sponsor model is the one adopted in France, where the HAL (Hyper-Article en Ligne)
 repository platform is funded by the Centre for Direct Scientific Communication (Centre pour la communication scientifique directe, CCSD) of CNRS, the national science funder.  The subscription model – if I may be permitted to stretch the definition a little – is represented, for example, by repositories that lease space or hosting facilities to other institutions that pay annually for the service.  Tilburg University and Southampton University’s School of Electronics & Computer Science do this. The commercial model is exemplified by repositories that offer additional, one-off, paid-for services such as digitisation or the sale of electronic theses.  The University of Utrecht, for instance, does the latter.    
So whilst it is true that the majority of digital repositories are operating on a non-commercial basis so far, the way has been shown for revenue-generation, at least in a limited way, by offering expertise and services that others are willing to pay for. 
Repository managers, or those aiming to become such, may well be considering whether such models might be adopted by their own organisation.  There is much scope for such offerings as the European network of repositories expands: not all institutions or organisations wishing to have a repository function will want to take on all the tasks associated with running such an entity and will be happy to outsource all or part of the enterprise to a third party (or parties). 
What is important is that the product or service offering is sensible, manageable and within the resources of the organisation placing it before the community.  Even a straightforward institutional repository with no frills needs careful thought and a plan for its implementation and ongoing management.  The next section helps thinking in this direction by disaggregating the general repository business model into its constituent parts and assessing what is involved in each, using the real-life examples wherever possible.
VII.   Components of the business model
We have the series of questions provided by Clarke: who pays, for what, to whom, how much and why? For a would-be repository manager there needs to be a clear answer to each before settling on a business model and developing a business plan, but those questions are too big on their own.  We need to break things down into manageable chunks.  In Figure 3 the overall picture – that covered by Clarke’s five questions – is represented in a matrix that aids analysis.  The factors along the top are those that contribute to the general long-term prospects for the business; those down the left side are the activity areas for the business.  There is a question at each intersection to indicate what is involved.

	
	Viability


	Sustainability
	Adaptability

	Business case
	Does our business offering fit stakeholder needs and preferences?

A
	What are the likely costs?

D
	Is our model adaptable and flexible?
G

	Business scope and development
	Can we develop and launch this? 

B
	Do our resources at least match the likely costs?
E
	Can we build in resilience?
H

	Business management
	Can we manage this business?

C
	What resources can we find?
F
	Will all stakeholders remain committed?
I


Figure 3: Business analysis matrix

The viability factors are focused on making the business happen: the sustainability factors are concerned with the resourcing implications of the business; the adaptability factors are about future-proofing the business.
So that this can be applied in a practical situation, we need to expand the contents of each cell, and try to answer the resulting questions.  To make this exercise useful in a practical way the managers of eleven European digital repositories answered a series of detailed questions that I put to them about their repository operations. There are thus some real-life examples and data to draw upon.  One of the repositories represented is a national-level one, harvesting some of its content from smaller institutionally-based repositories.  One is a repository in a large university department. The rest are institutional repositories in the strict sense of the term. 
Cell A: Where business case meets viability: Does our business fit stakeholder needs and preferences?
· Will the service fit stakeholder needs? 
· Can we make the case to the institution/organisation?

· Is a pilot project necessary or advisable? Will it tell us much?

Cell B: Where scoping the business meets viability: Can we develop and launch this?

· What is the business going to offer?

· How might this change over the short-to-medium term?

· Can we do it all ourselves?

Cell C: Where management of the business meets viability: Can we manage this business successfully?
· What key performance indicators should we use?

· What goals might be thrust upon us by others?

· Do we need to outsource anything?

· How are we going to market our business?

· What new tasks might be involved?

Cell D: Where business case meets sustainability: What are the likely costs?

· What cost schedules are we likely to face?

· How do these fit with our medium-term budgets?

· What other resources might be needed and can we supply them?

Cell E: Where business development meets sustainability: Do our resources at least match our likely costs?
· Can we afford this business?
· Where might costs change?

· How does the resource implication of the business fit with our medium-to-long term plan?

· Can the costs be predicted in the medium term (and met)?

Cell F: Where business management meets sustainability:  What resources can we find?
· Does our long term plan allow this expenditure?
· What margin for error should we factor in?

· Can the goalposts be moved (and by whom and for what reason)?

· What potential exists for a change of business model?

Cell G: Where business case meets adaptability:  Is our model adaptable and flexible?

· Can we build in flexibility?
· At what cost?

· Can we measure payoff?

· What new demands or goals may arise?

Cell H: Where business development meets adaptability: Can we build in resilience?

· What can we foresee?
· How will we cope with that?

· How will we monitor for future movements that might be significant?

Cell I: Where business management meets adaptability: Will all stakeholders remain committed?

· What new stakeholders might be brought in?
· What is the potential for new developments of any kind?

· What new national or international developments may have an impact? 

This approach is mapped onto the business analysis matrix diagram and is shown in Figure 4. 

	
	Viability
	Sustainability
	Adaptability

	Business case
	Does our business fit stakeholder needs and preferences?

· Will the service fit user needs? 

· Can we make the case to the institution/organisation?

· Is a pilot project necessary or advisable? 
· Will it tell us much?

A
	What are the likely costs?

· What cost schedules are we likely to face?

· How do these fit with our medium-term budgets?

· What other resources might be needed and can we supply them?

D
	Is our model adaptable?

· Can we build in flexibility?

· At what cost?

· Can we measure payoff?

· What new demands or goals may arise?

G

	Business scope and development
	Can we develop and launch this?

· What is the business going to offer?

· How might this change over the short-to-medium term?

· Can we do it all ourselves?

· Can we make the case to the institution and to the users?

B
	Do our resources at least match our likely costs?

· Can we afford this business?

· Where might costs change?

· How does the resource implication of the business fit with our medium-to-long term plan?

· Can the costs be predicted in the medium term (and met)?

E
	Can we build in resilience?

· What can we foresee?

· How will we cope with that?

· How will we monitor for future movements that might be significant?

H

	Business management
	Can we manage this business successfully?

· What key performance indicators should we use?

· What goals might be thrust upon us by others?

· Do we need to outsource anything?

· How are we going to market our business?

· What new tasks might be involved?

· What policies and procedures need to be in place?

C
	  Is our model adaptable and flexible?

· Does our long term plan allow this expenditure?

· What margin for error should we factor in?

· Can the goalposts be moved (and by whom and for what reason)?

· What potential exists for a change of business model?

F
	Will all stakeholders remain committed?

· What new stakeholders might be brought in?

· What is the potential for new developments of any kind?

· What new national or international developments may have an impact? 

I


Figure 4: Business analysis matrix developed further

The following three sections tackle the issues highlighted in figure 4. The information from the repository managers surveyed is used in answering many of the questions so that the answers are rooted as far as possible in real experience.  The issues are considered under the three main headings – viability, sustainability and adaptability.

VIII  Viability of the repository
Main issues:

Stakeholder needs and preferences

Can the business be developed and launched?

Can the business be successfully managed?

VIII (i)   Stakeholder needs and preferences
(a) User requirements and needs

Repository stakeholders come in a number of guises – institutional managers, research managers, research funders, repository managers, end users (as authors) and end users (as readers). 

· Institutional and research managers have an interest in marketing the institution, in providing a showcase for its activities, and in having an effective research management tool.  
· Research funders want to be able to track the outcomes of their investments in research programmes and projects. 
· Repository managers want to create a repository that is fit for all these purposes and can be managed within the resource constraints imposed upon them. 
· End users (authors) need a home institutional repository that makes depositing their research outputs as simple as possible, that gives the best possible visibility and exposure for their work to the outside world, that acknowledges and facilitates privacy where necessary, that provides a collaborative workspace and that provides them with timely and accurate data on how their material is being accessed, read (downloaded) and used (cited or acknowledged). 

· End users (readers) need a system that gives good findability, navigability and retrievability for distributed repository content across borders and boundaries, and over time (preservation of content).
(b)  Pilot repository projects

Virtually all the repositories surveyed ran a pilot project before launching the repository proper.  A pilot identifies what difficulties would be associated with running the repository, enables testing of procedures and practices and helps to assess staffing needs.  Two of the sites surveyed also used the pilot project to find out how to get content into the repository and to develop some advocacy models.  Overall, pilots prepare the way for a smoother launch than would otherwise be possible. 
Some pilot repository projects were specifically informed by the findings from the TARDis project which set out to examine the critical factors for success in setting up a multidisciplinary institutional repository
. There are distinct differences in the needs of different subject communities and the means to address and manage these must be built into a repository business plan.
Many repository managers found it useful to make a formal assessment of this pilot project stage.  Five of them did this with respect to workflow issues and four of them looked at content to recruitment and user attitudes.  Others looked carefully at the staffing involved and the financial implications.  Analysis of workflow enables repository managers to make modifications such as creating new buffer areas and new sort features to manage the throughput of information, and the creation of tools to monitor individual patterns of work for members of the quality assessment team. Monitoring the budget enables forward forecasting and this is especially important in situations where certain factors, for example research assessment procedures, may lead to an uneven demand for resources across the academic year. In addition, most repository managers seem to log user feedback and use that to help prioritise work for the future.
(c)  Making the business case
The case for a repository must be made to the institution or community that will own and sustain it.  A number of business reasons may be behind the establishment of a repository. The main ones are listed below. 
· Increasing the visibility and dissemination of research outputs

· Providing free access to research outputs

· The preservation and curation of research outputs

· The collection of research outputs

· Research assessment and monitoring
· A place for teaching and learning materials 
· The development of special (or legacy) digital collections
In almost all cases surveyed the library has been one of the entities making the case for a repository. In half the cases impetus has also come from administrators or from academic departments and in a few cases from the research office. In one case the IT department championed the cause. No real difficulty was reported by most of the respondents, although in the case of the national repository bureaucracy and formalities complicated the process. 

In justifying a repository it is critical to work out a case that best aligns the repository’s business with the main priorities of the institution.  For research-based institutions this means focusing on the benefits to the institution in having a tool that can increase the usage and impact of its research effort, maximise the visibility of its outputs and provide a management information system for monitoring and assessing the research carried out in the institution. In countries that have a formal national research assessment scheme, institutional repositories will be a boon to collecting data and compiling returns and a case can be made based on this issue. A repository is also a space for collaborative working and a location for work-in-progress so for institutions where large-scale (e-research) projects are taking place it can be argued that a repository would provide the infrastructural support that such undertakings require.  For teaching institutions, the advantages of a repository for teaching and learning purposes can be highlighted – a place for the creation and stewardship of teaching materials and for their access by learners.  In such institutions, too, the need for a place to develop student e-portfolios
 is part of the argument.
The argument for a repository is, of course, quite a new one. Institutions have become accustomed to fencing off substantial parts of their budgets for IT purposes over many years now, and digital libraries have usually been part of that thrust, but a repository that collects the digital output of an institution, rather than a service that collects digital inputs (electronic journals, books and so forth) is something of a novelty. In comparison to the whole IT budget the cost of a repository will be very small: even in comparison to the institutional library’s spending on digital inputs the repository costs will be minimal. There is a cost, though, and if repositories assume over time a position that is much more centre-stage in the institution’s life, which is what is expected, then a proper and realistic budget line needs to be created for them. In some institutions the library has been expected to create and sustain a repository out of existing resources – both in financial and staff-time terms – but this is not an appropriate expectation if the institution is serious about its mission.
A carefully prepared case to senior management will highlight the appropriate advantages of the repository to the institution (see section 1 for a list of suggestions), will detail expected expenditure over a number of years, and will emphasise that the payoff is not measured in financial terms: instead, payoff will be measured by:
· Improved visibility of the institution

· Improved impact of its outputs

· More effective ‘marketing’ of the institution 

· Better management of the institution’s intellectual assets
· Easier assessment of what the institution is producing and creating

· Facilitation of workflow for researchers and teachers

· Facilitation of collaborative research

A framework for helping to articulate the value of digital materials and the need to take active steps to manage them has recently been developed at the University of Glasgow in the espida project
.  This tool may be useful for people thinking about a repository and needing to gain senior management commitment. 
VIII (ii) Planning and launching the business

(a)  What the repository will offer

Planning the repository is essential. In most cases surveyed the planning phase lasted up to six months, but in a few cases it took up to a year and in two cases longer than this.  The implementation was a lengthier process in general, mostly taking a year or more, but a few repositories were set up in a shorter time, usually as a result of detailed forward planning. Planning involves not only the documentation of technical development work but of procedures and policies for the repository once it is up and running. This is discussed further in section VIII iii(c).

Decisions have to be made regarding what types of material the repository is going to accept. Will it accept and store all types of research outputs – journal articles, datasets, theses, books and book chapters, working papers, grey literature, work-in-progress, conference contributions and so on? What sort of file formats will be accepted and will all of these have a guarantee of preservation? Of the repositories surveyed for this study, most accept a very wide variety of item types and a good variety of file formats. Acceptance is not the same as guaranteeing to preserve them, however. Preservation implies some additional specialised work on repository content. Those interested in knowing more about this can find authoritative information from the PREMIS
 and PRESERV
 projects.    Preservation of unusual file formats or complex objects may be considered by most institutional repositories to be outside their remit. Such tasks may be seen as the responsibility of specialised repository services. Examples exist, such as the Arts & Humanities Data Service in the UK, the Royal Library in the Netherlands, the Royal Netherlands Academy of Arts & Sciences and so forth – specialised national-level services with highly-developed expertise in preservation and curation of digital objects. 
(b)  Short-to-medium term changes

Even though repositories may decline to take on this sort of specialist work, managers should plan for the likelihood of other new developments in the short-to-medium term, particularly in the form of stakeholder-oriented services. Evidence suggests that it is repository services that will determine the uptake and success of repositories within the research community and, of the repositories surveyed for this study, all have already implemented some services for their repository and have others in the pipeline. Most of them have some sort of search capability and also provide usage feedback. Two have implemented the means to use the repository for research assessment and two have enabled the publication of electronic journals from the repository. Of those not currently providing usage data most have this as a planned activity: research assessment and e-journal publication are planned in two other cases. Other services planned for these repositories are:
· RSS/Atom feeds

· Metadata enhancement

· Harvesting to create subject-specific collections

· Easy export of publications to authors’ home pages

· Easy export of publications to author CVs, grant proposals, etc

· Interoperability with the institution’s CRIS (Current Research Information System)

· Establishment of a ‘collaboratory’ (collaborative research) infrastructure based on the repository

VIII (iii)  Managing the repository business 
(a)   In-house or outsourced?

Given that repositories are likely to grow more complex in their content and structure and that repository services are a popular and a critical determinant of acceptance and adoption by researchers, the question is raised of whether repository managers will be able to create and manage all this in-house. 
Outsourcing of elements of repository creation and management is one option. Of the repositories surveyed here, all host the repository themselves on-site. There is the option of having a third-party host the repository off-site, though, and this option seems to be quite popular in general. It frees up management resources and obviates the need for cash investment in hardware and software. 
A ‘halfway house’ – outsourcing the building of the repository but hosting it on-site – is also an option and one being taken up by a growing number of institutions. The advantages are that the institution does not need to provide the expertise required to create the repository, but only that required to manage it subsequently (quite a different skill set), and that the job is done quickly and expertly by professionals. And although a certain amount of cash outlay is necessary, this is a straightforward budget item, something that may not be so simple when a repository is built in-house. A discussion of actual costs for repository building and management is found in sections IX (i) and IX (ii).  

(b)  Performance indicators

The performance of repositories can be measured in various ways. There is not yet a set of norms, but repository managers are assessing progress in a number of areas. An appropriate framework may emerge in time, perhaps akin to the 5S (streams, structures, spaces, scenarios, societies) quality framework for digital libraries (Fox, 1999).  I would suggest that some suitable indicators are:

Content recruitment: 

· Percentage of annual current research outputs of different kinds (journal articles, conference papers, theses) deposited in the repository

· Percentage of legacy outputs retrieved and deposited 

· Special collections digitised and stored

User awareness and involvement:

· Measurably raised level of author awareness of Open Access 

· Measurably raised level of author awareness of copyright issues

· Measurably raised level of author awareness of general scholarly communication issues and developments

Workflow practices:

· Quality assurance procedures 

· Throughput times stable or improving

· Forecasting procedures developed

· Peaks and troughs anticipated and smoothed

· Repository embedded in the institution 

Financial discipline:

· Annual budgets and financial plans drawn up 
· Monitoring process in place

· Forecasting process in place

The repository managers surveyed indicated that the biggest challenges they have faced so far have been content recruitment and making faculty aware of and engaged with the repository. Communicating with researchers is not considered to be a difficult process but getting the issues over to them is. Other serious challenges have been dealing with copyright issues and integrating the repository with workflow and existing work structures. Copyright and content recruitment are dealt with in detail in other chapters in this volume.
The respondents consider that their greatest successes have been increasing the visibility of the organisation’s outputs and in providing free and timely access to them.  Providing long-term access to repository content is also considered to have been successfully achieved, though ongoing stewardship and preservation has posed more problems. 
(c)  Repository policies
Repositories need policies. Those that operate without any formal endorsement from the organisation tend to flounder. A repository policy may cover a number of issues, the most important being what the organisation requires of authors and what the repository is going to house. More than half of the repositories surveyed have a formal written procedure stating what types of material and what file formats can be accepted and so forth. The same number have a written policy stating the institutional aims for the repository and what is expected of authors. In all cases this policy was reviewed and approved at senior management level within the organisation.  
All evidence to date shows that without a firm policy in place on what authors are expected to do about depositing their outputs repositories remain virtually empty:  with a mandatory policy they are filled much more effectively (Swan, 2006; Sale, 2006). In recognition of this, institutions and funders are now beginning to develop mandatory policies that are designed to provide Open Access to at least some of the outputs from the research they fund. Five of the seven Research Councils in the United Kingdom now have Open Access policies, as does the Deutsche Forschungsgemeinschaft (German Research Foundation, DFG), the Flemish Research Foundation (Fonds voor Wetenschappelijk Onderzoek – Vlaanderen, FWO), CNRS, INRA, INRIA, the European Research Council, and a growing number of other funders and institutions across Europe
.  
Such developments are likely to continue to grow in number and should be welcomed. They will aid repository managers in recruiting content to the repository and in raising awareness of Open Access and repository issues within the research community. A recent study we carried out for the JISC in the UK showed that researchers who are familiar with Open Access and its benefits have often learned of it through their funding body (Swan and Brown 2007). 

(d) External influencers

In terms of goals that might emanate from outside the repository’s organisation, the sorts of policies discussed above rank as one of the most important and most likely.  At present, most (though there are early-day exceptions) such policies relate to research outputs in the form of journal articles and perhaps conference papers in the relevant disciplines. Only a few as yet relate to research data, but the signs are that policies on data will follow suit. Repositories will need to plan for this, and resolve any issues about accepting data in various formats and in potentially large amounts. Some disciplines generate large numbers of small datasets, while others generate enormous datasets that will present something of a challenge to repositories. It is clear from the experiences and developments from those in the vanguard of this issue that institutional repositories will need to work with third parties that have specific expertise in data archiving and curation if long-term challenges are to be successfully met.
(e) Marketing the repository
Advocacy within the organisation is important if the repository is to be used as an internal resource. The advocacy efforts of repository managers focus both on recruiting content and on driving the use of the repository as a collection of research outputs. Both of these are dealt with in the chapter by Vanessa Proudman in this book. 

Marketing the repository externally requires different measures. If the organisation wishes to promote the repository as a resource to the rest of the world’s research community it must have all the usual web marketing tools in place – a good home page indexed by the web search engines, links to this from all the relevant pages of the institution’s website, and if possible reciprocal links with other institutions. It should also be registered with the ROAR (Registry of Open Access Repositories)
 and OpenDOAR
 services, which maintain a worldwide listing of Open Access repositories and provide statistics on the content of each repository and its growth, the software used and other related matters. 
The primary purpose of digital repositories, however, is to provide a seamless database of worldwide content, searchable by all. In this context, the best marketing tool available for a repository is to ensure that it is indexed by Google / Google Scholar and other similar web services.  We know that over 70% of researchers use these services to look for work-related information (Swan & Brown, 2005) and that the majority of referrals to a repository are from external search engines (Carr, 2006). For driving usage of a repository, therefore, Google and its ilk cannot be bettered.  

IX  Sustainability of the repository 
Main issues:

What are the likely costs?

Do the resources available match the likely costs?

Is the business model flexible?

IX (i)  Present costs

(a)  Set-up costs

The costs of setting up a repository have long been discussed and, on occasions, reported (Swan et al, 2004; Houghton et al, 2006). The cost can be from a few thousand euros upwards, depending on how ambitious the repository intends to be.  To illustrate this the following tables, from a study we carried out three years ago, show the costs incurred by a range of repositories from those set up by average-sized research-based universities to the one established at MIT on project funding.  

	Institution
	Set up costs
	Running Costs

	MIT (DSpace) 
	$1.8m grant
	Staff $225,000

	
	3 FTE staff
	Operating Costs $25,000

	
	$400,000 system equipment
	Systems equipment $35,000

	
	Total = $2.4-2.5m
	Annual running costs $285,000

	National University Of Ireland, Maynooth
	Grant to hire Computer Science student for set up and customisation 6 months
	1 FTE staff member for upkeep and maintenance

	
	Grant for €5,000 for server
	 

	
	Total  €20,000
	Total €30,000

	 Queens Qspace 

CARL
	Software free
	 

	
	Server space at Institution
	Library staff: $25,000

	
	Programmer for 12 months: $50,000
	ITS Staff: $25,000

	
	Staff costs for advocacy work with faculty
	 

	
	Hardware: $2,065
	 

	
	Total Can$52,065
	Total Can$50,000

	SHERPA: Nottingham
	Software: Free
	Maintenance absorbed within HEI costs: 5 FTE days per annum

	
	Standard Server: £1,500
	Coordination and collection of material £30,000 

	
	Installation 2-5 FTE days £600
	3 year update of hardware and software: 2-5 FTE days and £3,900

	
	Initial customisation 15 FTE days £1,800
	 

	
	Total £3,900
	Total £33,900


Figure 5: Comparative set-up and running costs of a sample of repositories (adapted from 20) [note the currencies used are those of the examples]

The repositories cited here were all built by the institution.  The repository managers consulted for this present study provided further figures. For an in-house built repository the average set-up cost for an institutional repository, covering hardware and software costs, was €9250. Staff time in setting-up a repository averaged 1.5 FTE. 

Most repositories surveyed used open source software so this was free, and two institutions wrote their own software. For one of these, the effort remains uncosted in detail but staff time is estimated at 1 FTE for one year. For the other institution, which undertook very extensive software development work, the cost was estimated at €250,000.
Outsourced repositories hosted at the home institution cost around €7000 to set up, and outsourced built-and-hosted repositories around €38000.

The outlier in the study was the big national repository which is running on 12 servers and has provision for dozens of terabytes of storage.  Development took 4 software engineer-years and the repository also bought a licence for the software it uses (and has modified). Very few institutions will need this sort of provision in the foreseeable future.
The table below shows the costs broken down in a little more detail for an example repository from the SHERPA Project. The repository belongs to an average-sized UK research-based university.
	Initial set-up costs €
	Technical support / maintenance €
	Annual operating costs €
	Article input costs €

	Software
	0
	HEI standard Web service maintenance: three year upgrade
	Staff salary
	51000
	Hours per week
	17.7

	Server
	2550
	Hardware
	5100
	
	
	Articles per hour
	4

	Installation
	1020
	Labour
	1020
	
	
	
	

	Customisation
	3060
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	6630
	
	6120
	
	
	
	7.58


Figure 6: Set-up and running costs of an institutional repository, based on the experiences of the SHERPA Project in the UK (adapted from 20)
(b)  Running costs
The table in Figure 6 gives some indication of the ongoing cost of operating the repository and inputting articles (a task which is done by repository staff, not authors, at the institution used as an example). The running costs of a repository are also highly variable depending upon the range of repository activities undertaken, but the average staff allocation in the surveyed group of repositories is 2.5 FTE.  

IX (ii)  Future costs
Repository managers need to plan for the possibility of increasing costs in the following areas:

· Software developments: about a quarter of the surveyed repositories have made minor modifications to the repository software already; half have made major changes and two thirds continue to modify the software on a frequent basis. In addition, all the major repository software suppliers will periodically upgrade their products, which will entail costs of some sort – either for in-house work or for consultancy services to effect the upgrade
· Increasing content: funder and institutional policies will inevitably have an effect on content recruitment for repositories. Where repositories are well-embedded in institutional workflow this may be absorbed without severe cost implications, but this applies only to a small number of repositories that have found a way to successfully involve researchers in the deposit process and minimise the need for third party mediators. Where mediation (usually involving library staff) is the norm, for the deposit itself or for quality control procedures subsequent to the deposit, then increases in content will necessitate the investment of more staff time. None of the repository managers surveyed expected staff numbers to decrease. Half of them predicted that staff levels would remain static for the foreseeable future and half expected them to rise. A study on the relevance to sustainability of a repository of mediated-deposit versus author-deposit has just been published (Carr & Brody, 2007). 

· Development of services for the repository
· The position of the repository in the business cycle – repositories at start-up or growth phases are likely to encounter unseen costs, whereas maturing repositories can forecast their costs much more accurately. It should be noted that repository businesses as a whole are a new phenomenon and looking ahead ten years to forecast where they might be and what they will be doing is very difficult at this time
IX (iii)  Flexibility of the repository business model
(a)  Factoring in change

The last words in the previous section emphasised how problematic long-term planning is for repositories at the present time. It is difficult to alight upon a suitable margin of error and new demands are difficult to forecast.  Certainly, planning should allow for growth and for continued advocacy and marketing for repositories. The other certainty is change, and so repository managers should be prepared for managing change in whatever manifestations it appears. The most likely areas where managers need to plan flexibility into their repository operations are:
· Deposit practice: currently, there appears to be a fairly even split between repositories that allow authors to deposit content into the repository and those where deposit is a mediated process carried out by repository staff. With increasing amounts of content a shift to author-deposit may be a pragmatic move, even if repository staff still need to carry out some level of subsequent quality control 
· Content types: the primary goal of most digital repositories in institutions is to collect and make accessible conventional research outputs. As we move towards the Single Information Space, however, repositories may be required to house many other content types, some of which may have special requirements

· Metadata enhancement: this is an extremely active field with many developments occurring in it. Metadata will become more complex and refined and much of this will be executed by machines. Metadata is currently often enhanced by repository staff after authors enter basic-level metadata at deposit. Over half the repositories surveyed here have such a system in place. In addition, half of them import external metadata which are then mapped to the repository metadata format by system programs (in a few cases this mapping is carried out by hand). This type of activity will grow and repository managers will need to take this into account in their planning 
(b)  Potential for changes in business model
There is also the potential for a change in business model as a repository matures. So far, most digital repositories have developed only a limited number of services and in most cases provide these free to users. A small number currently charge for hosting repositories for other institutions or organisations and a small number charge for providing access to masters or doctoral theses. There are many other services that could be developed, however. Some are potentially revenue-generating, such as publishing services, current awareness services or services to particular research or teaching communities.  One repository manager reported that the demand for services and the ideas for them from researchers in his institution had been overwhelming. This is an innovative and creative field and one that has huge potential at local level and on a global scale. It is important, in the context of maximising the number of effective services that can be developed, that repositories adhere to the DRIVER guidelines on OAI-PMH-compliance when exposing metadata. The DRIVER documentation details the necessary work for implementation of this. Usable metadata mean that repository content can be successfully harvested by service providers: non-standard metadata can condemn an item to obscurity. Further illuminating discussion on this issue of ‘marketing with metadata can be found in one of the reports from the PerX project (Moffat, 2006).
X   Adaptability of the repository

Main issues:

Is the business adaptable?

Can resilience be built in?

Will all stakeholders remain committed?

A repository will need to adapt as technologies, user behaviours and external influences change, and all are likely to change considerably over the medium term.  The pertinent issues are:

· Flexibility: a repository is flexible if it has the means to adjust to new norms and practices. One example could be research data: at present, very few data are routinely deposited by researchers but there is increasing interest and activity on this topic at policy level. Funders are beginning to discuss – and some implement – open data policies. Some journals, such as Nature, already have such a thing. As these developments continue repositories will be receiving greater volumes of data and, moreover, data of many different types and in many different digital formats. A flexible repository will be one where forward planning has taken such developments into account and where procedures and facilities are in place to cope with what might be quite a sudden shift in this area. For most institutions there will be the need to work in partnership with expert providers of preservation services for data that is not run-of-the-mill (Lyon, 2007). 
· Resilience: a repository will be resilient if plans are in place for adjusting repository capacity, workflow, and – if mediated deposit is the norm – staffing.  Additional demands, such as a change in the form of a mandatory policy from the institution, will bring new challenges for repository staff in increased advocacy and awareness-raising activities.
· Monitoring for future developments: ‘horizon-scanning’ capabilities are essential in a world where repository and scholarly communication developments are happening very quickly. 
· New stakeholders: Might new stakeholders appear? One example of such a thing is the research assessment procedures that are increasingly being put in place around the world. In the UK, for example, the periodic national Research Assessment Exercise (RAE) requires a resource-intensive process of individual expert review of research outputs from each researcher. In future, it has been announced, the RAE will be ‘metrics-based’, and development of the new metrics that will enable this is about to begin. Usage statistics will almost certainly be one of the metrics incorporated into such assessment procedures and institutional repositories are the most natural locus for measuring such usage. The body that runs the UK’s RAE will therefore become an interested stakeholder in the UK’s institutional repository network and its developments.
· Development potential: Repositories will not stand still. The potential for developing services is great and experience shows that as users begin to use services they ask for more. 
· Performance measurement: Finding the right indicators to measure performance is going to be crucial. Currently, repository managers measure the number of items, and the number of full-text items, in the repository; they measure downloads, and they measure interest (internal and external). Additional, perhaps more granular, measures can be developed that assess how the repository is being used; crucially, the degree of embedding of the repository in the general life of the institution and its workflow patterns needs to be assessed. Sustainability comes with embedding, and embedding means the full adoption of the repository as an everyday workplace tool by researchers across the institution and, in this context, repositories must also become an everyday tool for research administrators. 
XI   Organised repository networks

Two national-level repository organisations – DAREnet
 and SHERPA
 – have already been mentioned in section I.  The business model that they have adopted is simple. At the data level are the repositories, set up and managed by organisations; at the services level value is added to develop services. The model for the DAREnet network, developed by the SURF organisation in the Netherlands, is shown in Figure 7.
At the data level, institutions collect, store and retain control over their own intellectual property in digital form. This is important for the institutions and ensures that the provision research content remains the responsibility of the data provider sector. It is in the interest of institutions to provide such access to its own outputs and the national network simply organises and enables institutions to do this.  At the service level, services may be developed at an institution for that institution, or may serve a national audience or even a global one.  Some services may aid the ingest process: for example, there may be services that advise on intellectual property issues, on metadata creation and enhancement, on technology, on preservation, or offer repository hosting facilities. SHERPA DP (Digital Preservation)
 is an example of such a service; SHERPA’s RoMEO
 and JULIET
 services provide information on publisher permissions and research funder Open Access policies respectively, helping repository managers and authors understand their rights and obligations with respect to making their work Open Access. Other services operate above the data layer and offer things such as subject portals, theses collections, or the collected outputs from a particular set of institutions
. Services may be provided through a variety of business models, as discussed in section XII. 
SHERPA has progressed on successive rounds of public funding through JISC in the UK. DAREnet has been funded over some years by the SURF organisation in the Netherlands.
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Figure 7: The DAREnet model for data and service provision 

XII   Repository services and their business models
XII i   Business models
This section looks at the services that can be built around repositories.  There is huge scope for developing repository services, adding value to the primary material collecting in digital repositories across the world.  Repository services may adopt any one of a number of business models discussed in section VI, namely:
· Institutional model

· Public sponsors model

· Community model

· Subscription model

· Commercial model

If there is a revenue-generating imperative one of the last two will be most appropriate. If not, or if the service is to be run for purely local (institutional) use, one of the other models may be most appropriate.  It may be helpful to discuss this in terms of examples.  Here I draw on previous work we did for a JISC-funded project on linking repositories and how repository services might fit into a national repository network scenario in the UK (see 11). 

Many repository services begin life as projects and the shift to sustainable service can take various forms. Some existing services have adopted a fully commercial model while others are in transition. In others only a publicly-funded or community model looks workable. The possible general models for repository services are: 
· Institutional model: institutions own and run the service for institutional reasons, that is, that the service furthers their own goals and strategies. 
· Publicly-funded model: services that do not have the basis for revenue-generation and are not appropriate for institutional or community models: these will need to be sponsored by public funding in the long-term 

· Community model: services sustained by the communities in which they operate in a collaborative effort 

· Subscription model: services that can sell a product or service on a subscription basis to paying customers in the marketplace

· Commercial model: services that can generate revenue in the marketplace. 
XII ii   Types of repository service
There are already many examples of repository service in existence. Those related to ingest activities are:
· Digitisation services: digitising legacy material such as older journal articles and theses, and special collection material
· IPR/copyright advisory/information services: advising on rights issues for authors, readers and institutions/repositories
· Open Access advisory/information services: advising on issues around opening up research outputs of all types
· Technical advisory services: advising on OAI compliance and similar technical issues around networking and interoperability
· Repository building services: constructing repositories for organisations that wish to outsource this element
· Repository hosting services: hosting repositories for organisations that wish to outsource this element
Services related to data-provision activity are:

· Metadata creation services

· Metadata enhancement services

The greatest opportunities for abundant and diverse services is where they relate to user needs and examples of these are:
· Discipline- or subject-specific portals or current awareness services (e.g. ARNEX – Agricultural repository News Exchange
)
· Access and authentication services: systems that integrate repository content with institutional records and databases
· Usage data services: providing feedback on repository usage (downloads, citations, etc)
· Preservation services: providing the expertise for long-term storage and curation of digital data
· Research monitoring and analysis services: tools that enable the analysis of research outputs from an institution, set of institutions or larger
· Resource discovery services: tools that enable the searching and retrieving of digital items within or across repositories
· Personalisation services: gathering information of specific interest to specific users

· Meta-analysis services: services that carry out national-level (or greater) analyses of research outcomes (e.g. for research funders)
· Overlay journals: electronic journals developed from repository content (e.g. the Lund Virtual Medical Journal
)
· Publishing services: peer review, copy-editing services and publishing services
· Bridging services: services that map or point to repositories or their content for other services to use (e.g. the Information Environment Service Registry
)
XII iii   Matching services and business models

In the table in Figure 8 these service types are mapped onto the business model schema to show the models under which each service type might operate. The columns in the table are:

· Cost level: 
· Low (L): Services with low running costs typically require low staffing levels and low levels of investment in fixed assets. For our purposes here, these are services that cost up to €170K per annum. 
· Medium (M): Those that might cost up to €400K per annum 
· High (H): Those with running costs above €400K per annum
· Appropriate business model(s): Because there are multiple ways of making a business work some services have more than one appropriate business model. 

· Scalability: A score of 1 indicates that a service is highly and easily scalable, simply by incremental adding of the resources required. Scores of 2-4 indicate the need for some careful strategic business planning to scale up from a simple service to one satisfying more complex needs.  A score of 5 indicates service that would be very difficult to scale up under its present operating model
· Associated risks: Scalability is one thing that impacts on this but business risks arise from multiple sources such as change in the operating environment, in technologies and in the customer base and its requirements. Most ingest-level services are low-risk. Those at output-level that sell proven technologies come into this category. Medium-risk services may face scalability challenges but also face the challenge of continuing to match their offerings to a changing user needs base. As has been said earlier in this chapter, it is not easy to see far ahead. Digital information will continue to grow  and technologies and their applications will continue to move very fast 

	Service
	Cost level
	Appropriate business model
	Scalability

1 = easy 

5 = difficult
	Associated risks
	Comments

	
	
	Institutional
	Publicly-funded
	Community
	Subscription
	Commercial
	
	
	

	INGEST SERVICES LAYER



	Digitisation services
	M
	(
	
	
	
	Merchant
	1 
	Low
	Institutions do their own digitisation,or pay a third party operating on a commercial basis

	Rights/IPR advisory services
	L
	
	(
	
	
	
	1: but probably not required to scale substantially
	Low
	Core service 

	Open Access advisory services
	L
	
	(
	
	
	
	1: but probably not required to scale substantially
	Low
	Core service 

	Technical advisory services
	L
	
	(
	
	
	Merchant
	1: but probably not required to scale substantially
	Low
	Core service 

Some commercial operators may offer some as part of commercial repository-building service

	Repository construction services
	M
	(
	
	
	
	Merchant
	1
	Low
	Institutions do their own construction,or pay a third party operating on a commercial basis

	Hosting services
	M
	(
	
	
	
	Merchant
	1
	Low
	Institutions pay commercial operator


	DATA LAYER PROVISION:



	Metadata-creation and enhancement
	M/H
	(
	(
	
	
	Merchant

Advertising
	By machine: 2

By humans: 5
	Medium
	Existing and future JISC-funded projects may require long-term support

Commercial companies will also operate in this niche

	OUTPUT SERVICES LAYER



	Access and authentication services
	H
	(
	
	
	(
	Merchant
	3
	Medium
	

	Usage statistics
	M
	(
	
	(
	
	Merchant
	2
	Low
	

	Preservation
	H
	(
	
	
	(
	Merchant
	5
	High
	Challenges will increase. Various models will operate for different user environments

	Research monitoring
	L
	(
	
	(
	
	Merchant
	2
	Low
	

	Resource discovery
	M/H
	
	(
	
	(
	Advertising
	4
	Medium
	Challenges will increase. Various models will operate for different user environments

	Overlay journals
	L
	(
	
	
	
	Merchant

Advertising
	1
	Low
	Institutions can operate here (e.g. Lund Virtual Medical Journal. Otherwise, lots of scope for commercial operators

	Publishing
	M
	(
	
	(
	
	Merchant

Advertising
	1
	Low-medium
	Publishing services (e.g. peer review) may be provided on a commercial (publishers) or community (learned societies) basis. Value-added products may be produced on both bases too

	Meta-analysis
	L
	
	
	(
	
	Merchant
	2
	Low
	Development costs can be high but ongoing service costs should be low

	Bridging services
	M
	(
	(
	
	
	Subscription

Advertising
	3
	Medium
	Core services. Commercial companies may innovate in this niche


Figure 8: Business models for repository services (adapted from 11)
XIII.   Additional reading
There are a number of reports, articles and other resources available on developing and running a repository and this section presents a quick overview of some of them.  

XIII i   Repository surveys and overviews
Two studies have been published recently on the repository state of play in the United States. Although strictly outside the sphere of interest of DRIVER, which is a European project, nevertheless these studies do provide some helpful context from across the Atlantic.  In July 2006 the Association of Research Libraries published the results of a survey of 87 member libraries asking about their repositories or plans for repositories.  The survey, one of the ARL’s SPEC Kit series, is detailed and informative, collates the responses from these institutions in a usable way, and covers many issues from staffing, technology, costs, and policy developments through to marketing and advocacy: 

University of Houston Institutional Repositories Task Force (2006)  SPEC Kit No. 292: Institutional Repositories. Association of Research Libraries, Washington, July 2006. ISBN: 1-59407-708-8. http://www.arl.org/resources/pubs/spec/complete.shtml 
The Council on Library and Information Resources published a census of US institutional repositories in February 2007.  This is the first phase of the MIRACLE Project and is a census to determine the involvement of US institutions with repositories. A further four phases of the project will be published in time.
Markey K, Rieh S Y, St. Jean B, Kim J, and Yakel E (2007) Census of Institutional Repositories in the United States: MIRACLE Project Research Findings. http://www.clir.org/pubs/abstract/pub140abst.html 

Two years ago, a similar exercise, though global in scope, was carried out for the CNI-JISC-SURF conference on Making the Strategic Case for Institutional Repositories and the results were published by SURF:
Van Westrienen G (2005) Country update on academic institutional repositories. 
www.surf.nl/download/country-update2005.pdf 

In mid-2006 a review of institutional repositories with a focus on information systems was published from Australia:

Kennan M A and Wilson C S (2006) Institutional repositories: review and an information systems perspective.  Library Management 27 (4/5)

http://e-prints.alia.org.au/archive/00000113/
XIII ii   Handbooks and guides
The Open Society Institute funded a detailed and helpful guide to repositories and self-archiving from Southampton University’s School of Electronics & Computer Science:

Carr L (2003) EPrints Handbook:
http://www.eprints.org/documentation/handbook/
The generously-funded DSpace repository at MIT has been the focus of much interest. Two of the staff have produced a guide to creating a repository.

Barton M and Walters M (2004) Creating and Institutional Repository: LEADIRS Workbook. MIT Libraries. http://www.dspace.org/implement/leadirs.pdf 
XIII iii   Repository frameworks and landscapes
Walters described the infrastructural background to repositories:

Walters (2006) Strategies and frameworks for institutional repositories and the new support infrastructure for scholarly communications. D-Lib Magazine 12 (10) http://www.dlib.org/dlib/october06/walters/10walters.html 
A JISC-funded study on a national model for delivering open access articles to the UK research community proposed a harvesting model based on distributed institutional archives: 

Swan A, Needham P, Probets P, Muir A, O’Brien A, Oppenheim C, Hardy R and Rowland F (2004). Delivery, management and access model for E-prints and open access journals within further and higher education (Report of a JISC study). pp 1-121.

http://www.jisc.ac.uk/uploaded_documents/ACF1E88.pdf
Another JISC-funded study looked at the potential for linking UK repositories and creating services to support them or to work from them. The report contains a section on business models for such services: 

Swan A and Awre C (2006) Linking UK repositories: Technical and organisational models to support user-oriented services across institutional and other digital repositories: Scoping study report: http://www.jisc.ac.uk/uploaded_documents/Linking_UK_repositories_report.pdf
Appendix: http://www.jisc.ac.uk/uploaded_documents/Linking_UK_repositories_appendix.pdf
A book, published in 2006, by Richard Jones, Theo Andrew and John MacColl gives a comprehensive account of institutional repositories :
Jones R, Andrew T and MacColl J (2206) The Institutional Repository. 247pp. Chandos Publishing, Oxford. ISBN 1 84334 138  7. 

XIII iv   Accounts about specific repositories
A number of articles have been published over the last few years giving the perspective from individual repositories, and this is a selection of them:
Pinfield S, Gardner M and MacColl J (2002)  Setting up an institutional e-print archive  Ariadne 31, April 2002

www.ariadne.ac.uk/issue31/eprint-archives/intro.html
Nixon W (2002)  The evolution of an institutional e-prints archive at the University of Glasgow.  Ariadne 32, July 2002

www.ariadne.ac.uk/issue32/eprint-archives/intro.html
Eriksson J (2005) More content in the institutional repository. ScieCom Info  2005 (1) 18 May 2005

http://www.sciecom.org/sciecominfo/artiklar/eriksson_05_01.shtml
Hey J (2004)  Targeting academic research with Southampton’s institutional repository. Ariadne 40, July 2004 
http://www.ariadne.ac.uk/issue40/hey/
XIII v   Studies that include information on economic aspects of repositories
As well as the cost of repositories given in the report by Swan et al (2004) above, this very detailed and informative report by John Houghton and colleagues delves deeply into the economic basis of scholarly communication as a whole (focused on Australia, but widely applicable): 

Houghton J, Steele C and Sheehan P (2006)  Research Communication Costs in Australia: Emerging Opportunities and Benefits. Report to the Australian Government Department of Education Science and Training.  
http://www.dest.gov.au/NR/rdonlyres/0ACB271F-EA7D-4FAF-B3F7-0381F441B175/13935/DEST_Research_Communications_Cost_Report_Sept2006.pdf
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