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1. BACKGROUND AND STRATEGY
1.1.  Introduction

1.1.1. Research data management has become an international topic of concern to researchers and their funders. Increasingly research work is concerned with the analysis of data and their use in modelling and so data integrity and security have become vital to the quality of research in almost every discipline. The RCUK e-science review
 highlighted the excellent work done in the UK over the last decade under the e-science programme
 and the value derived from the £200m investment that entailed, but also warned that the UK was in danger in of losing the benefits by failing to follow through in the face of major investment taking place in the USA, Australia, Canada and the EU. Our rich landscape of facilities and skills holds great promise but it lacks national coherence and is thus missing opportunities for increased efficiency and effectiveness and the consequent opportunities for knowledge transfer to the wider economy. The well-documented issues at the University of East Anglia further highlight the importance of data management and indicate that a national initiative is needed to ensure that all researchers follow available good practice. The benefits of good practice are not in doubt and the Swine Flu vaccine development provides a rare examplar of progress in data management and sharing. The H1N1 vaccine was produced in just three months, this compares with a full year for the SARS vaccine a decade earlier. As the e-science review acknowledges, the UK has a leading position in data management but cannot stand still. 

1.1.2. The UK Research Data Service (UKRDS) Project began as a joint initiative by the Russell Group IT Directors and Research Libraries UK, prompted by concerns over the growing, but unstructured, demands from research teams for help with data management. A HEFCE funded feasibility study
 conducted by SERCO Consulting reviewed the existing capability within the UK and assessed work going on overseas (notably in the USA, Australia and Europe). The study showed that there was a case for developing a more coherent approach to research data management through the establishment of a national co-ordinating body to support the development of good practice and the means by which capability and capacity could be embedded sustainably within research intensive HEIs. The feasibility study included an options appraisal and this proposal is a development of the preferred option, which is a distributed service approach referred to in the feasibility study report as the “Co-operative Service” and which is described in more detail in section 2.3.4. 

1.1.3. The aim of a UKRDS is to build on the work of JISC, DCC, RIN, e-science and others in developing good data management practice and tools so as to embed data management capability across disciplines within HEIs. To support this aim a national co-ordination role must be established to maintain coherence in approach and thus maximise both integrity and efficiency. This “umbrella” role should be fulfilled by a development of the capability of the Digital Curation Centre
 established under the e-science programme and now funded as a project through JISC. This approach is consistent with the recommendations of the RCUK e-science review led by Professor Atkins and will facilitate delivery of HEI capacity and capability through incremental changes to their existing organisation structures, roles, responsibilities and procedures. National co-ordination will maximise the opportunity for effective development or commissioning of shared policies and services with consistent standards, skills and tools. Moreover this approach creates a coherent framework that can engage with researchers and their funders and respond effectively to their needs now and in the future.

1.1.4. The UK has an excellent network infrastructure (JANET) and good high performance computing facilities but we need to remember that the purpose of these two facilities is to process high quality data. Therefore a coherent approach to data management is an essential part of the ongoing UK e-infrastructure development. Furthermore a mind-set that draws a distinction between the longevity of paper based data and digital data must change. Researchers need to be able to rely on sustainable content recognising that the technology on which it was generated and/or processed may be disposable!
1.2.  The core objectives of a UKRDS are:

· A shared national initiative to establish a sustainable and cost effective approach to research data management within HEIs and ultimately the wider UK research community

· A collaborative strategy for more efficient use of resources across the sector, including national data centres, libraries and archives and shared data centres

· Better access to datasets of good provenance for researchers
· Support for work to enable reliable citation of datasets from research publications
· Growing research data management skills, capacity and capability in the UK to meet researchers’ increasingly complex needs in an international context

· A focus of expertise to assist funders and HEIs in the development of suitable policies and value propositions for data, so as to ensure proper resource allocation, in the context of fEC, for the management of data in grant funded and other research projects.
Achievement of these objectives will make the UK more competitive, speed up the pace of research, make UK research much more visible, maximise the return on existing investment both operationally and through knowledge transfer and thus help maintain top world ranking for UK research and research data.

1.2.1. As a collaborative service, the goals of a UKRDS fit four HEFCE strategic priorities:

1. Enhance excellence in research – to ensure that research data can remain accessible for future use both within and across disciplines and to facilitate innovative recombination and reuse of datasets in research.

2. Sustain a high quality HE sector – Data management and curation capabilities beyond storage alone will play a major role in the UK’s future HE research infrastructure and there must be a framework to foster investment across the sector in facilities, skills and capability. 
3. Enhance the contribution of HE to the economy and society – The services and capability developed as a result of the UKRDS initiative will ultimately form a significant part of the future research infrastructure for all sectors, not just HE.  Moreover, better data management practices and data sharing will lead to faster research developments and a model for knowledge transfer with applications and benefits to the wider UK economy and society. 

4. Enhance excellence in learning and teaching – As Sir Ron Cooke pointed out,
 accessible, well managed data is as important to learning and teaching as it is to research and a co-ordinated approach to the former facilitates the latter.
1.2.2. A UKRDS will provide the focus for the development of coherent data management processes throughout the research life cycle. Such data management processes depend on four key elements:

1. A value proposition for a data set which articulates the reason why the data needs to be properly managed so as to facilitate access and sharing over a planned period of time which might be measured in years, decades or even longer.
2. A standard data management planning approach which considers the data management process for specific data sets in detail and addresses such matters as
:

· Access limitations due to IPR or ethical considerations etc.

· Metadata, formats and content

· Storage and security

· Data ownership

· Useful life of the data

· Potential need for technology refresh to maintain accessibility

· Potential for commercial/economic exploitation of data.
3. Registries of data management plans and selected metadata which will guide curators in their work with data sets and which can be exposed in a structured manner to Google and other search engines to enhance discovery facilities and knowledge transfer..
4. Well-defined responsibilities and skills supported by training, tools and repositories and suitably skilled staff in libraries, IT and research support so as to provide the framework to address a wide range of data management needs amongst researchers especially those who are already trying to exploit data sharing and recombination, but in most cases lack the skills and support within their subject area.

1.2.3. A UKRDS will promote and support the introduction of these good practices and others within the HEI sector through advocacy, training, development of existing staff skills and emerging new roles such as data scientists as developed in the RCUK e-science programme. A UKRDS will promote the development of HEI managed data repositories and the co-ordination of their work with national and indeed international facilities such as those supported by Research Councils in the UK. A UKRDS will therefore have the effect of growing research data management capacity and capability in the UK.
1.2.4. A coherent and consistent approach to the management of research data will also facilitate the development of shared services thus contributing to an increasingly cost effective digital landscape.

1.3.  Major Deliverables from the UKRDS Initiative
1.3.1. A new model for the management of research data, supported by skills from the DCC, which will assist institutions in assessing and costing changes needed to their organisation and skills base to provide a sustainable and efficient research data management capability (a draft of the model is shown at Annexe 3 which is being evaluated through the Pathfinder work detailed in section 2.9 and Annexe 1 and Annexe 2). The model will be exploited by a range of research institutions with help from DCC and will help them quantify and answer questions such as:

· What skills and services do we need

· What skills and services do we already have
· What are the gaps and how will they be filled

· What are the costs and how might they be recovered

1.3.2. A process developed through DCC to evaluate the infrastructure capacity needed and to engage with institutional and/or national/international shared service initiatives to plan its supply. 

1.3.3. A Data Management Plan Registry developed from the work of the Bodleian Library and DCC, with template examples for given funding bodies. Such registries will ultimately provide the focus and tools within HEIs for them to take ownership of the long term planning of the management of data for which they accept responsibility, notwithstanding where it is stored and curated.

1.3.4. A plan for the development of the DCC to become the national co-ordination point for the development of data management policy, tools and capability and national and international liaison with others in the field.

1.3.5. The proposed Pathfinder Phase 1 programme to be undertaken by Bristol, Leicester and Oxford working with DCC will develop a prototype for this structure. The Interim project has already made progress in developing and testing tools to support the modelling requirement.  The proposed Pathfinder Phase 2 will test the prototype at Leeds, Cardiff, Edinburgh and Glasgow prior to roll out to other research intensive universities.
1.4.  UKRDS Benefits to the HE Sector overall and wider economy
1.4.1. A coherent approach to the development of data management skills and processes within HEIs will increase opportunities to realise efficiencies, for example:

· Better use of existing national and institutional data centres through planned data curation and storage

· Reduced risk of uncontrolled loss/release of data

· Better access to data sets of reliable provenance for researchers

· Reduced risk of unintended duplication of research

· Facilitation of knowledge transfer across the wider economy and better management and exploitation of IPR

· Reduced duplication of storage

· Co-ordinated response to research data storage requirements, reducing duplication and opening wider opportunities to exploit commercial services such as cloud computing.
1.4.2. A nationally co-ordinated approach will extract greater value from existing data management capability to the benefit of researchers throughout the sector.
1.4.3. A coherent national framework will allow those disciplines with limited experience and skill to learn from the experience of others, for example the pioneers in e-science. 

1.4.4. In short, the UKRDS initiative will create a national shared approach to data management and deliver efficiencies across HE. It will effect culture change across the sector and ultimately improve data access for researchers.  The proposed initial Pathfinder phase will engage a small number of university stakeholders (notably Oxford, Bristol and Leicester, three of the Case Study Institutions from the Feasibility Study and the Interim Project), under the auspices of the DCC and the JISC Research Data Management Programme, with the goal of establishing the data management infrastructure sustainably. This approach implies a known cost base and easily controllable level of risk in the early stages of implementation. The capability once established at this level can then scale across the whole sector at a rate driven by demand from researchers and availability of required resources. 
1.4.5. The UKRDS initiative is supported by the Russell Group, the 94 Group, UUK, RLUK, SCONUL, RUGIT, UCISA, JISC and RIN. The Universities of Bristol, Oxford and Leicester have engaged with the proposal as Pathfinders for its initial implementation with the enthusiastic co-operation of a number of innovative cross-discipline research projects. Leeds, Edinburgh, Glasgow and Cardiff have agreed to join the programme in its second phase of development. Details of these plans can be found in section 2.9.
1.5.  UKRDS Finance and Governance 
1.5.1. Through well-targeted past investment, the UK already has a substantial underlying structure of components that will support the growth of effective data management capability. As a consequence the forward investment and risk to consolidate and develop services are significantly lower than in many competing economies, notably Australia, the USA and elsewhere in Europe (e.g. Germany), where major projects involving investments of tens or even hundreds of millions have been and are being committed.

1.5.2. In the UK the key role for a UKRDS is to leverage the existing investment by bringing a level of coherence and sustainability to future planning and a focus to the development of skills, capability and capacity in HEIs. This approach will increase the return on that existing investment and ensure efficient use of future investment. In particular a UKRDS represents a natural long-term development and extension of the work of the JISC funded DCC and builds on the work of some of the projects funded through the JISC research data management programme
. It will also be well positioned to help the sector take greater benefit from the skills within the well established UK research council funded data centres.
1.5.3. Thus we will show that this service can be established for an initial investment of just £9 million over 3 years by building sensibly on the existing structures and capabilities established by HEFCE, JISC, the Research Councils and other major funders such as the Wellcome Trust. This allocation should provide a window of opportunity to reach agreement on the form of a long term sustainable funding model for the HE sector’s research data management needs. Ideally this should follow a similar approach to that taken for network and computing. This would lead to a sustainable and complete e-infrastructure funding framework to position the UK for a leading role in tackling the grand challenges in research and for competitive bidding into other major global funded research programmes. The return on this investment will come from new avenues of research opened up by opportunities for recombination of data and the facilitation of shared services and storage efficiencies. As an example of the efficiency and risk control opportunities that can be realised, Leicester has identified, through work by Gartner, the costs of storage at:
Tier 1 (for critical data that must accessible hour by hour) 
£1 per GB per month
Tier 2 (for valuable data that must be accessible within a day) 10p per GB per month

Tier 3 (long term archive) 




1p per GB per month

Leicester has need of about 500TB of storage at a cost per annum if Tier 1 of £6m or £600K if Tier 2 and demand is growing at 50% per annum. So it seems clear that a planned data management approach choosing appropriate storage for the data at each stage of its life cycle can derive significant cost efficiency improvements as well as minimising the risk of unplanned loss.
1.5.4. The e-science and e-infrastructure reviews commissioned by the UK Research Councils have advocated models of national co-ordination similar to those proposed here. The joint UK/USA Blue Ribbon Task Force on Data Preservation for Access
 advocates, as we do, a data management strategy based on a value proposition. Australia is already a year into the development of the Australian National Data Service (ANDS)
 which has a budget allocation of A$78m over three years. The US National Science Foundation (NSF) has commissioned a number of projects under its Datanet programme with budgets of the order of $20m each and a total potential investment of more than $100m over five years.
 It is worthy of note that presentations and papers at the 5th International Digital Curation Conference staged by DCC in London 2nd – 4th December 2009 showed clearly that ideas developed in the UK (not least by DCC) and being recommended in this proposal are already being implemented under these programmes. It is clear that the UK must invest further in implementing those same sound proposals if it is to maintain its pre-eminent international reputation for research and maximise the return on the e-science investment. This proposal is intended to take that implementation forward efficiently. 
2. The UKRDS Proposal and Business Case 
2.1.  Programme Objectives
2.1.1. A UK Research Data Service (UKRDS) is intended to be a strategic partnership between Higher Education Institutions (HEIs), the Higher Education Funding Council for England (HEFCE), the JISC and the Research Councils and its aims are supported by other funders such as the Wellcome Trust. The Scottish and Welsh Universities who wish to join the Pathfinder at Phase 2 will engage their own funding councils in the planning discussions. The core objectives of UKRDS are:

· A shared national initiative to establish a sustainable and cost effective approach to research data management within HEIs and ultimately the wider UK research community

· A collaborative strategy for more efficient use of resources across the sector, including national data centres, libraries and archives and shared data centres

· Better access to datasets of good provenance for researchers
· Support for work to enable reliable citation of datasets from research publications
· Growing research data management skills, capacity and capability in the UK to meet researchers’ increasingly complex needs in an international context
· A focus of expertise to assist funders and HEIs in the development of suitable policies and value propositions for data, so as to ensure proper resource allocation, in the context of fEC, for the management of data in grant funded and other research projects
2.2. Background and Approach
2.2.1.     A report on the feasibility of a national initiative on research data management (the Feasibility Study) by SERCO Consulting, commissioned by the Consortium of Research Libraries (CURL)
 and the Russell Group IT Directors (RUGIT), funded by HEFCE and JISC and published in 2008, found that the volume and complexity of digital research data are increasing significantly. Studies over the last ten years
 have shown that:

· Research data remains a substantially untapped resource beyond the originators in many disciplines

· Management of research data is not consistent or coherent and only a minority of researchers have access to national or international facilities

· Provision of skills for data management support and training for researchers is under-developed

· Research data is often unstructured and inaccessible to others;
· There is inadequate consistency of policy or practice across funders and disciplines

· Pressure is growing on HEI library and IT organisations to assist researchers with these issues and it is unlikely that the necessary data management capacity can be provided locally without substantial investment in training and tools
· It therefore makes sense to take a coherent, national, shared service approach

2.2.2. The case study work within the Feasibility Study involved consultation with groups representing approximately 700 researchers and highlighted similar issues:

· An increasing range of disciplines are producing electronic research data
· There is an acknowledged difficulty for researchers in retaining or managing research data beyond the life of a project once the funding associated with the project ceases
· Most research data is stored at faculty or department level unless there is a national facility
· 21% of researchers use a national or international facility 

· Most researchers share data – only c12% do not make their data available in any way. Informal peer exchange networks within research teams and with collaborators are pre-dominant. Only c18% share via a data centre  

· Although a relatively small percentage (c18%) deposit data with a data centre, a much higher percentage (c43%) expressed the need to access other researchers’ data 

· Those who did not have access to an established facility were particularly keen on a UKRDS
2.2.3. The engagement with stakeholders and desk research indicated that there was substantial infrastructure and expertise in the UK, but that this was set up as “islands” because each facility had been established to address a particular problem and/or discipline so coherence and communication between islands was limited. 

2.2.4. Moreover the UK Government in producing “Science and Innovation Investment Framework 2004-2014”
 argued that the UK research base must have ready and efficient access to digital information of all kinds. Similar views have been expressed internationally, notably in the USA and Australia, where decisions have already been taken to develop regional and/or national services for research data management. 

2.2.5. The UK is fortunate to have a number of important building blocks in place and a robust technological infrastructure which will facilitate the setting up of a coherent national approach to the issues. As well as the work of the British Library and the National Archives, these include significant investments by the Funding Councils through JISC activities in particular. For example JISC Services and Collections, JANET, federated access management, the Digital Curation Centre, institutional repositories and the current JISC Research Data Programme.  These capabilities are complemented on the other side of the dual support system by such facilities as the data centres operated by ESRC, NERC and STFC, while the jointly funded Research Information Network is providing an increasingly important evidence base of researchers’ needs. This rich landscape of capability increasingly suffers from a lack of coherence in its presentation of service to researchers and it is this growing issue that UKRDS seeks to tackle as part of the task of bringing data management capability to the heart of research work within HEIs.

2.2.6. Therefore we conclude that the UK has a sound basis on which to build, but there is work already underway in Europe, USA, Canada and Australia. While there are islands of world class practice in the UK landscape, the risks attendant on lack of co-ordination and the resultant confusion and duplication of effort cannot be ignored and must be addressed urgently if the UK is to capitalise on its leading position.
2.3.  The Options Appraisal from the Feasibility Study
Three possibilities were explored in the Feasibility Study and report:

2.3.1. No Change - This would leave the current situation in place and a UKRDS would not exist in any form. Some disciplines would be well-provided for, others would not. The study was advised by stakeholders in a wide variety of fields that doing nothing and expecting the problem to sort itself out is not a realistic option. The study explored the reasoning behind this option at great length and concluded it would be high-risk, as it would rely on a solution arising through market forces and that would be likely to mitigate against the growing requirement for a coherent approach.

2.3.2. Highly Centralised - It became clear during the study that some stakeholders mistakenly assumed that a UKRDS was all about providing a very large national data repository, either a new facility at a single location or a virtual repository spread over a number of institutions. The study identified this option as the most invasive and expensive of the options, creating a new monolithic institution with responsibilities in every area of data management. Although such an institution would leverage the traditional Shared Services approach, the issues around migration to such a state are problematic and the risks are higher than would be advisable.
2.3.3. Co-operative Service - In this model, a UKRDS acts as a catalyst fostering the interests of many UK stakeholders. Such a service would be well-placed to provide an enabling framework, act as an advocate for standards and as a centre of excellence for information about data management and repositories through building on the work of other stakeholders such as the Digital Curation Centre (DCC), who already have processes in place. This approach also addresses the Shared Services agenda with an emphasis on distributed, rather than centralised, shared services. Most important of all, it offers the opportunity to embed the skills of data management at the heart of research within HEIs and, through coherence of approach and commissioning of capacity, foster the sharing of skills and resources. The study concluded that this was the most cost effective and sustainable way forward.
2.3.4. The UKRDS Steering Committee
 supported the Co-operative Service concept and the Feasibility Study and subsequent planning during the Interim Project (June 2009 to March 2010) proceeded with this option. This proposal seeks the necessary funding for its initial Pathfinder establishment.
2.4. UKRDS Context 

2.4.1. A UKRDS will be a shared approach to the development of data management skills, capability, tools and techniques and their application. This must be complemented by properly co-ordinated infrastructure capacity planning and provision.
 While the focus for this work will initially be within HEIs, its application can be taken into the wider research landscape ultimately benefiting Further Education Institutions and other groups.

2.4.2. A UKRDS will be a partnership between the HE sector and its funders. The DCC already has a set of relationships and a growing range of data management expertise and tools which can be used to assist with policy and skills development in support of this goal. 

2.4.3. The Feasibility Study has shown that a coherent approach to data management can and should be developed. The current Interim Project, nearing its end, has tested the concept with a small number of research groups in real time in three of the Case Study universities. In the next stage, the Pathfinder phase, this concept will be implemented and tested initially through further exemplars at Oxford, Bristol and Leicester and subsequently rolled out to Leeds, Edinburgh, Glasgow and Cardiff, before being made generally available. The development of the service delivery approach and related tools, skills and capability will be supported by DCC experience and resources and will engage with other centres of excellence such as RIN and national data centres, British Library and National Archives as appropriate. It is hoped that the engagement of Edinburgh, Glasgow and Cardiff will lead to engagement by SFC and HEFCW. The Wellcome Trust is already contributing to the Leicester project.
2.5. UKRDS Pathfinder Outcomes

2.5.1. The Pathfinder stage is aimed at delivering the following key outcomes: 

· Outcome 1: A model to support HEI organisation planning and costing, a data management plan template and registry and an agreed national co-ordination structure
· Outcome 2: HEIs and funders begin to look to a UKRDS for leadership in data management capability and policy development 

· Outcome 3: The most appropriate governance structure for a UKRDS is established 

· Outcome 4: The financial and operational basis for ongoing development and “roll out” of services to the wider community is confirmed
· Outcome 5: A viable long-term financial and organisational framework for a UKRDS has been established
2.6. Benefits for the HE Sector

2.6.1. The sector will benefit from the UKRDS Pathfinder Phase in the following ways:

· The development of a more coherent approach to the management of data for access, sharing and preservation which can be adapted for use in institutions across the HEI sector and beyond will reduce the costs of dealing with data and open up new avenues of research through re-use and recombination 

· Exemplars of the coherent approach to data management in practical use with a representative set of HEIs and research projects will simplify the process of embedding capability into a wider population of institutions
· Wider understanding of the possibilities presented for new areas of research through access to well managed data will support the UK’s competitive position in international research
· Better use of scarce skills and resources through effective co-ordination and communication will speed the spread of capability across disciplines and institutions
· Greater opportunity for interdisciplinary research will be opened up
· Improved capability will support alignment with the funding councils’ shared services agenda
· Increasing engagement of researchers in data management and therefore a growing body of proof of concept evidence and a developing list of researchers’ needs to be addressed especially appropriate training
· A growing set of well proven tools and training materials and support skills ready to be embedded within institutions
· Established mechanisms for data publication and sharing that can be used as exemplars for further work
· Further development of relationships with initiatives being undertaken in other countries, notably USA, Australia and EU which will enhance capability development and learning
· Exemplars of well managed shared data centres which can be taken and used elsewhere
· Searchable registries of data management plans helping researchers to discover existing datasets and establish their availability
2.7.  The Pathfinder Implementation

2.7.1. It is proposed to introduce UKRDS through an initial Pathfinder phase which will have three threads of work. 
2.7.2. The Pathfinder Institutions The first thread will focus on embedding the skills and infrastructure for data management within the operational structures of the Pathfinder HEIs (Bristol, Leicester and Oxford), working with selected research projects and their funders and the JISC Research Data Management Programme. In this thread, approaches to the engagement of support staff in libraries, IT and Research Support will be considered as coherent support for researchers will be a key element of success. 


The National Support Organisation The second thread will extend the capability of DCC to provide a national support organisation designed to promote the work in the HEIs by the provision of tools, training materials, support and best practice guidance. Some of this will come from DCC working with other major operators (such as national data centres and libraries) and stakeholders both nationally and internationally. This will include elements of capacity planning to ensure that physical infrastructure is effectively provisioned within the same coherent, planned context.


Registry of Data Management Plans The third thread will be the development of a process and toolset for the registration of data management plans within institutions. The registries will serve two purposes. First they provide a repository of plans which can then be regularly reviewed, updated and actioned as needed. Second, through carefully controlled exposure of elements of the plans to search engines, they will enhance the data discovery services available to researchers in the longer term. The early Pathfinders will develop a suitable prototype registry product which can be deployed at each institution, thus supporting the ownership of data management plans at institutional level.
2.7.3. The basic functional structure for the central support operation is shown in section 2.9 and details of the projects at each Pathfinder institution are outlined in section 2.10 and in the annexes.

2.8. National Co-ordination 
	Functional area
	Activities

	Capacity Coordination and Brokerage
	Ensures maximum value from money and from scarce skills. It also supports effective and efficient use and provision of physical infrastructure

	Relationship Management
	Develops an international network of contacts to ensure effective sharing of resources, skills and developing knowledge

	Operations and Support
	Provides a source of know-how and advice and skills to practitioners in HEIs and elsewhere to facilitate implementation of data management capability

	Policy, Advocacy, Communication
	Advice to funders on policy setting and working to develop and advocate best practice etc in close contact with national and international experts

	Training and Development
	Development of tools, methods, templates, handbooks, training materials (working with experts in established institutions & developing new material as needed)

	Finance and Administration
	Usual accounting HR and other essential support functions


Table 1: Functional Summary Table
The focus for research data management “on the ground” will be within the HEIs and the RC funded data centres. However if the UK is to achieve coherence in policy and practice it is necessary to have a framework for this work and to provide support for its ongoing development at a national level so as to make the most effective use of limited skills and other resources. The business plan calls for this capability to be built through extending the role of the Digital Curation Centre. In some areas it will be appropriate for DCC to act directly, in others its role will be as a catalyst to effect better sharing of skills and resources through effective collaboration between national and international players. 
It is important to note that development of a mature research data management landscape will take several years and will extend beyond the HE sector and that a commitment to a UKRDS needs to be considered in that context. However, in the way that libraries and their networks have been indispensable to researchers for centuries, so too will be digital dataset repositories and their relationships. The following paragraphs develop the summary above and highlight the expected benefits from each activity. For clarity we have used the term “UKRDS” to indicate the role of an enhanced DCC working with HEIs, though we make no assumptions or recommendations as to the future title of such an organisation. 
Such an approach would build effectively on the investment that has gone before and make sensible use of existing organisational constructs and governance arrangements, though it is likely that these would need to extended such that major stakeholders especially the funding bodies, were properly represented.
· Policy Development and Advocacy:

UKRDS should become the focus for the development of national research data management policies through active engagement with Research Councils and other funders using the capabilities of acknowledged experts in research data management world-wide. 

UKRDS will promote the development of HEI policies based on the national and international view of good practice by the provision of widely advertised tools and templates for use by HEIs and others.

This should result in the establishment and maintenance of a coherent approach to research data management thus increasing the effective use of resources and reducing the risk of data being inappropriately preserved or discarded.

· Capacity Co-ordination and Brokerage:

To implement policies, HEIs will have to invest in research data management from a combination of their own resources and through seeking funding from national resources. The goal will be to ensure that HEI policies make the best use of local resources, shared resources with other HEIs, national resources and international resources discipline by discipline. 
There are two key aspects that UKRDS must consider in respect of capacity development. The first is facilitating sharing of existing capacity so as to achieve the best possible return on current investments. An obvious example would be for UKRDS to arrange with national data centres to offer cloud based back up services to institutions and/or to negotiate purchase agreements for such services within the commercial sector. The second is to ensure that new capacity is planned with sharing in mind and with good knowledge of the products and services available within the sector and the wider commercial market place. This approach has worked very successfully for the JANET programme over many years.

This will improve the cost performance of research data management overall.

· Relationship management:

It will be essential for UKRDS to develop a strong national and international network of contacts and to represent the UK on appropriate committees, working groups and the like. Research data management is a target for heavy investment from the UK’s international competitors and collaborators especially in Europe, the USA and Australia. 
The UK needs to achieve a world-leading position in research data management if its global reputation for research excellence is to be maintained.
· Operations and Support:

There is no suggestion that UKRDS should deploy data centres directly. However it needs to be able to respond to requests for guidance and help in the practical problems of data centre operation and research data management. This role will in effect be “outsourced” for the foreseeable future to one or more established centres of expertise and the role of UKRDS will be to commission and to manage the service delivery process.

This will ensure that expertise developed by major research data centre operators can be accessed by those who are at the earliest stages of deploying facilities.

· Training and Development:

The whole thrust of UKRDS recommendations for research data management is that it should be focused around researchers and their support staff working in HEIs. To ensure that the necessary skills and expertise are embedded within these groups the development of tools and training is fundamental. It will be the task of UKRDS to promote the take-up of materials already developed and to foster further development of tools and training capability.

From the outset UKRDS will have the core Pathfinder HEI group’s work and experience as a solid, practical base from which to develop its role.

Such a training approach will ensure that the capability of data management within the HEIs is developed sustainably.
2.9. The HEI Pathfinder Projects
The Pathfinder projects will address the development of sustainable data management infrastructure within the HEIs working in close co-operation with research teams. The key elements to be developed are as follows:

· A common framework for the research life cycle
 based on work done elsewhere notably Humphrey and Hamilton
, the Australian National Data Service (ANDS) and by an Exeter led consortium (RMAS)  under the shared services initiative
· The DCC developed data management life cycle integrated with the research life cycle

· Roles, responsibilities and skills developed from the models proposed by DCC

· Training facilities

· Tools and templates (e.g. Planning and Costing Model, Data Asset Framework and Data Management Planning
)

· Data Management Plan registry (an online database product to support tracking of plans and help with data discovery through links with Metadata)

· Implementation support services from DCC and JISC

It is expected that sufficiently generic specifications can be produced such that the overall model can be considered common throughout the sector. The detailed implementation within each institution and research project will need a degree of customisation for reasons of local organisation structure, technical infrastructure and discipline requirements. This concept is already being tested with the initial research projects and institutional support groups at Bristol, Leicester and Oxford (Pathfinder Phase 1) with encouraging results and should be rolled out to a small number of further projects at Cardiff, Edinburgh, Glasgow and Leeds (Pathfinder Phase 2) before the whole process is released to general availability within each of these institutions (Pathfinder Phase 3).  At that point the generic elements can be released as an implementation package for use across the HE sector.
The modest Interim Project that has developed this proposal, has also delivered a useful model that shows that a coherent approach to data management can be developed and deployed across a range of disciplines and institutions. This model has been used to cost the implementation for the Pathfinders and is shown in Annexe 3.
The funding applications for the Pathfinder HEIs included in the business case are designed to address all three phases described above over the initial three year period of the proposed programme.

The Interim Project’s work with three of the original case study institutions (Bristol, Leicester and Oxford) to set out the Pathfinder implementation plans has engaged a number of research projects, developed useful models for costing and implementation planning and begun to test out some of the DCC tools, all with encouraging results.

All three institutions are now positioned to move rapidly into the Pathfinder Phase 1 work plans.

A summary of each of the Pathfinder initiatives is given below.
2.9.1. Bristol
The university has been able to invest in technology for high performance computing and data storage in response to demands from researchers, accumulating in the process £9m of High Performance Computing and storage assets. The university recognises the potential long term benefits that will accrue from a commitment to manage and use such resources efficiently and sustainably and to put them into a coherent context both nationally and internationally. This plainly requires a long term approach to capacity planning that is proactive and strategic which implies a robust support organisation to assist researchers in gaining the skills and developing relationships they need to plan the use of both institutional and external services to the best advantage. Such a support organisation should also take ownership of the management of preserved data sets for the long term. The university’s engagement with the UKRDS interim project and its role as a Pathfinder is a way to address this need and to help develop the tools and processes to be used by other institutions with similar needs.

Using the model developed as part of the UKRDS interim project, the university has produced a plan (costed on a fEC basis) to transform its organisation in support of three key research projects initially, namely MoSSaic, CMPO and Peg-Board, which have been chosen as exemplars of important challenges in research data management. These projects will be supported by computer science skills from the Exabytes project.  In engaging with the UKRDS initiative, the university is buying into the concept of a national coherent approach to data management but cannot be expected to take this forward entirely from its own resources. As highlighted elsewhere in this proposal, the move to a strategic/proactive approach to bring coherence to data management is a national challenge requiring suitable investment from funders to support the initial transformation pending the development of a sustainable funding model.

The University’s proposal for the next stage of this important organisational development and the three research projects chosen as Pathfinders are described in detail in Annexe 1.
2.9.2.  Leicester
The university is under pressure to invest in technology for high performance computing and data storage in response to demands from researchers. The university has limited resources relative to its research capability and ambition so needs to be able to make a commitment to deliver, manage and use such resources efficiently and sustainably and to put them into a coherent context both nationally and internationally. This plainly requires an approach to capacity planning that is proactive and strategic which in turn implies a robust support organisation to assist researchers in gaining the skills and developing relationships they need to use, both institutional and external services, to the best advantage. Such a support organisation can also take ownership of the management of preserved data sets for the long term.
The University has created a sound foundation on which to build. A new ‘Research Computing Services’ team led by Dr Chris Rudge has been established within IT Services to focus on the needs of researchers. This is already staffed with five IT professionals and one full time project manager.  Three were formally part of the Physics and Astronomy department and all have excellent research backgrounds.  Leicester has invested £2M of CIF monies in a new, centrally managed High Performance Computing facility. An additional grant of £250K has been won from the Science and Technology Funding Council by the Theoretical Astrophysics Group, and will be used to boost its capacity. This facility is due to be launched in July 2010 and will provide a ‘free at the point of use’ service for computer intensive research.
The University’s governing body has also highlighted the need to ensure the integrity of its research data, particularly where that data is sensitive. A key role of the IT Research Liaison Managers will be to map sensitive and confidential data across the institute in order to prioritise where intervention and support is needed most urgently and develop a co-ordinated and rigorous institutional policy having wider application nationally. 
The university’s engagement with the UKRDS interim project and its potential role as a Pathfinder is seen as a way to develop a business model to address the data management aspects of IT services for researchers and to help develop the tools to be used by other institutions with similar needs. The baseline implementation goal might be summarised as “making it easy for researchers to be sensible with their data”. This mist be supported by rigorous costing mechanisms that are available to researchers as they bid for external grants via the Research Support Office. Detailed plans for projects and capability development can be found in Annexe 1.
2.9.3. Oxford

Oxford has been active in the area of Research Data Services for a number of years. Much work has been completed on the scoping of requirements
 and pilot projects undertaken. The overall model employed by Oxford to develop a data management service for research is derived from the model being piloted in the JISC-funded Eidcsr and Sudamih projects (life sciences and humanities respectively) the Admiral
 project has recently been commissioned to further develop the capability in Life Sciences. This ensures that Oxford maintains a multi-agency, multi-disciplinary approach whilst also adhering as far as practical to the principle of subsidiarity. Oxford is a federated environment and so any data management service has to operate within that environment, being embedded 'locally' within divisions, departments and research groups (or their equivalent), as well as being integrated with existing centrally-provided/coordinated services. In addition, Oxford recognises that infrastructure and training requirements, and the level from which they are provided, will vary according to both the research activity and the disciplinary area. Oxford's model therefore allocates resources to the computing services, libraries, research services, and within the research communities. Oxford's overall priorities for research data management, to ensure sustainability, are:

· Institutional leadership, at PVC-level, to ensure the full engagement of both senior management and influencers within the academic divisions to drive the implementation of research data management services at Oxford.
· Infrastructure development: existing IT infrastructure services to support research data management are fragmented, with silos of activity within departments and research groups, and aspects of the research lifecycle only partially served by central providers whether computing, library or research services. The current JISC-funded projects are addressing important but narrow infrastructure requirements (relating to metadata capture, long-term data storage, and database-as-service). UKRDS funding will enable Oxford to both harden the project-based infrastructure development and address prioritised gaps in provision (e.g. a federated, lightweight, extensible filestore offered and coordinated on a cost-recovery basis; developing workflow interoperability between existing key services, notably SharePoint for Research Collaboration, the Digital Asset Management System, and the long-term hierarchical filestore service.
· Training and support: it is an institutional priority to deliver coherent training in research data management for doctoral and post-doctoral (early career) researchers. The Sudamih Project is piloting training modules derived from Digital Curation Centre materials within the humanities, as a partnership between the Humanities Division and central providers (e.g. the research skills toolkit developed by the OUCS IT Learning Programme in conjunction with the libraries and divisions). The UKRDS activity will continue and develop this model by embedding training facilitators within the academic divisions, and developing or augmenting training modules to support research data management training within existing or planned training activities.

Oxford is well known to have a very large scale research operation and this programme of work will advance the University’s already considerable data management capability and under the auspices of the UKRDS programme will make a significant contribution to the proposed national strategy. It is particularly interesting to note that the proposed investment includes a substantial contribution to the data curation effort at project level. This in turn highlights the importance of establishing a sustainable funding model to support projects in this vital work and to allow University infrastructure to operate, at least partly, on a cost recovery basis. This issue, if not resolved, will quickly begin to impact the other Pathfinder institutions as well.

Oxford (working with Bristol and Leicester) has also agreed to undertake the development of a prototype data management plan registry. This project is highlighted separately within the overall programme proposed.

Detailed information on the projects and the proposed further capability development at Oxford can be found in Annexe 1.

2.9.4. DCC Support work

The DCC’s role during the 3 years covered by this proposal will include providing practical, targeted support to the pathfinder institutions, providing a conduit for the sharing of knowledge and experience between them and synthesising findings to inform wider policy and tool development. The later phases will concentrate more heavily on preparing for wider uptake of the benefits of UKRDS and moving to a more diverse funding model. The proposal is based on the assumption that DCC will need to ramp up to devote the equivalent of 1 FTE to the support of each of the 7 pathfinder institutions in the first three years and include some additional effort towards the end of this time to support extended outreach, training and registry activities as the pathfinder phase moves towards the wider adoption phase of UKRDS. The support model will not simply dedicate one individual full-time to each pathfinder institution; rather, a designated contact for each institution will be able to draw on a range of types of expertise from existing DCC staff and those funded through this new initiative. These expertise types will include finance and accounting, information and records management (particularly on FoI, data protection and other sensitive/secure data concerns), training, procurement and the creation and monitoring of data management plans.

Our intention will be to maintain close and regular contact with research groups involved in the early pathfinder phases, the institutional services with which they will be engaging (library, IT and others) and any national or international data centres which may also be involved. We will undertake regular visits to the institutions bringing appropriate expertise as needed, and ensure that information and best practice is shared between the pathfinders and that appropriate baseline and effectiveness measurements are undertaken. An assessment will be undertaken as to the adequacy of this level of support and consideration given to how much of the work of supporting the process of embedding capability should be done on a cost recovery basis and how much of the ongoing liaison and support should be funded at national level, leading to recommendations for a sustainable funding model for the wider roll out of capability after the Pathfinder phase.
2.10. UKRDS business model and sustainability

2.10.1. Construction of the Business Model

The business model is predicated on the principle of low risk extension of the roles and responsibilities of existing, established and durable organisations, primarily the research intensive HEIs. Using the work of the DCC on role and responsibility definition within the three initial Pathfinder institutions, we have already begun to show how it is possible to identify a coherent structure of roles, responsibilities, skills and training. HEIs (and in some cases individual research projects) can determine how the responsibilities will be allocated within their organisation structure. Because there is a level of abstraction between the roles, responsibilities and individual job descriptions there is a high degree of flexibility in how jobs are allocated and done, but not in what must be achieved to deliver well managed data.
We believe that we can show, through the Pathfinder programme described earlier, that adding new skills and infrastructure to the existing organisation structure will provide the necessary framework to bring research data management into the core operations of the HEIs, both flexibly and sustainably. The costing and planning tools used for the Pathfinders and included in the annexes are significant step towards a tool set that can be developed for rapid deployment across the sector.

To ensure that this is achieved in such a way as to be coherent and sustainable for the long term, we have recommended that the role of the DCC be extended within the JISC services organisation to provide the necessary national co-ordination. The structure of the UKRDS in this respect is in many ways analogous to the development of JANET, an internationally acknowledged success and a vital part of the national research infrastructure.

Thus the two threads of work, embedding the skills of research data management  in HEIs and establishing a national co-ordinating framework, that have been woven through this proposal will provide a cost-effective and sustainable approach to the development of effective research data management across the UK.

From a financial perspective we propose that the extended DCC be funded at national level through HEFCE/JISC for the immediate future and that University capability should be funded on a cost recovery basis from research project funding, a proposal that follows logically from the principle that research data should be curated on the basis of a value proposition. 
However we have also recommended that a study on the long term sustainable funding of research data management should be undertaken during the Pathfinder phase so as to be sure that best long term sustainable funding model can be deployed as the programme advances.
2.10.2. Critical Success factors

The table below summarises the main criteria for UKRDS’ subsequent success against which robust KPIs must be constructed.
	Headline
	Detail

	Engagement with researchers and suppliers
	The main measures of success for a service such as UKRDS will be the willingness of those active in research data management and those seeking help/expertise to engage with UKRDS 

	
	

	Targeted delivery
	The initial focus must be on researchers with a need not fulfilled by established facilities

	
	

	Clear added-value
	It is likely that UKRDS will succeed by adding value to the work of arts and humanities, social sciences and small science. In this context there is some evidence (notably at Leicester) that supporting data recombination between disciplines would be of great benefit.

	
	

	Pragmatic build-up
	The major constraint in this work will be the need to engage with suitable institutions which have practical need of the proposed approach.

	
	

	Embrace, don’t compete with value where it already exists
	Any service such as UKRDS must recognise current areas of excellence and not detract from them – the model should embrace them and enhance their value and accessibility where possible.

	
	

	Good communications to target community
	It remains difficult for national subject centres to reach researchers in institutions. Institutions and their researchers are leading on data creation and use, while the subject centres are keen to engage them more in the preparation of research data for long-term preservation. Any service such as UKRDS must ensure its role is well communicated and constantly refreshed and ideally help to address the problem faced by repositories.

	
	

	Engagement with Research Funders
	Processes and skills are being developed in the context of funder policies which in turn are supporting the realisation of increasing value from research data management through coherent requirements and standards.

	
	

	Availability of resources skilled in data management
	Sufficient support/advisory staff must be available who are familiar with data management issues at discipline-level and their effort factored into the funding models within HEIs. 


Table 2: Critical success factors
2.11. Risk Assessment

	Risk 
	Sample risk factors
	Mitigating actions

	There are persistent negative perceptions of a UKRDS among funders leading to lack of support
	Lack of confidence in governance, management, or programme delivery or concept

	Maintain regular communications to allow input to decision making; provide a central point where progress is tracked and promote positive feedback of ‘good news’ from the research community.

	
	
	

	UKRDS Pathfinder is not governed effectively
	Lack of effective mechanisms for planning, leadership and  collaboration between work packages is not effective


	Management and planning processes are established in line with recognised industry standards; key appointments of chair, of key bodies such as Advisory committee, executive director and Board  members are made with a view to gaining the necessary experience and commitment for a significant programme such as UKRDS.

	
	
	

	UKRDS stakeholders are not effectively engaged (Pathfinder initially)


	Stakeholders are not prepared to undertake the changes within their own organisations that are necessary for the UKRDS Pathfinder to make progress; they do not see their interests in data management and those of a UKRDS as being properly aligned
	Build on the effectiveness of the extensive consultation already begun with case study universities and work with the Pathfinder institutions to address their concerns; ensure current best practice and complementary initiatives are fully appreciated and work constructively to improve such initiatives (e.g. JISC support activity including the work of the DCC, as well as work at the research council level).

	
	
	

	There is a lack of clarity about what a UKRDS initiative is offering and so a lack of engagement from national organisations and institutions
	
	Need to be clear about deliverables, objectives and outcomes and how the proposals map onto existing and proposed organisations and the roles of various stakeholders. The UKRDS “brand” may need to be dropped, in favour of a suitable organisation to take the lead in delivering the proposals.

	
	
	

	UKRDS service providers do not contribute effectively
	Service providers see themselves as disconnected from a UKRDS decision making or strategic planning process

	Put in place formal relationship management processes to ensure that the requirements are understood and that

potential providers are in a position to the meet set criteria; ongoing contract management to ensure the continuation of required services to committed service levels as appropriate.

	Re-users of research data do not use UKRDS supplied mechanisms to discover and access it (i.e. the DMP register approach)


	Access control mechanisms are too restrictive, complex

or simply don’t exist whilst other sources of data for re-use are more attractive and easier to use


	Ensure use of best practice and include adequate time at the design stages of the appropriate work packages to ensure attractive tools are made available.

	
	
	

	High quality staff are hard to recruit


	The constant problem of limited availability of skilled staff in key data management roles


	Commence recruitment as early as possible and look very closely at the market rates for key individuals; look to attract interims if necessary on short contracts which will also help control unit costs; secondments of staff from within HEIs are also a possibility.

	
	
	

	Funding for a UKRDS is inadequate to achieve its objectives


	Government budget constraints and/or competition from other programmes result in reduced

funding
	Ensure a UKRDS delivers early wins during the first year of the Pathfinder stage to generate momentum and be prepared to re-focus UKRDS activity to improve likelihood of successful outcomes; be prepared to be in this for the long haul. Maximise advantages of building on what’s already in place.


Annexe 1 


Details of Pathfinder Projects at the Institutions

1. Bristol
The University proposes to establish new or extended roles within those groups which support researchers as follows:

New roles
Data Asset Manager

This role will be based within RED (Research and Enterprise Development - http://www.bristol.ac.uk/red/) and will build up a picture of the University’s data assets and explore with colleagues and researchers across the University how these assets can be exploited and reused. It is proposed that the Data Audit Framework developed by DCC will be used to assist this work. 

The role will also establish and manage the Data Management Plan Registry and work closely with the Data Librarian role in identifying data assets. Advice will also be given to researchers on compliance with funder requirements, particularly in the area of retention and sharing of data.

Data Librarian

This role will be based in the Library. The University has developed a digital research repository, ROSE
, which enables researchers to deposit their research publications and outputs and some other related documentation in an open access repository. It is currently only used by a few research groups as there have not been sufficient resources to promote it actively to all researchers. 

It is proposed that ROSE should be developed to link with the research data storage facility and also with the publications database, IRIS,
 so that the research data which supports the publication and the publication itself could all be available to researchers. A metadata registry sits behind ROSE and uses the Dublin Core Metadata method to describe the data. 

The Data Librarian role will work with the staff in the Library who currently manage ROSE and the new System Developer role, based in the Web, Database and Library Systems team to develop and promote ROSE and to overview the metadata included with the data and with publications. The role will also involve advising researchers on how to preserve their data and providing advice on how long data assets should be retained for and in what format.
System Developer

This role will be based within the Web, Database and Library Systems team within Information Services. 

The responsibilities will include: 

· Development of the back end of the Data Management plan registry, working with the Data Asset Manager on the design of the Registry

·  Developing the links between ROSE and the research data storage facility, working with the Data Librarian and the Senior Storage System Administrator
· Developing other links and web interfaces, for example between ROSE and IRIS

· Collaborating with other Pathfinder institutions to ensure coherent and shareable output of tools and related products
Exabyte Informatics tool developer

The Exabyte Informatics Tool Developer role will develop functionality for metadata creation, data modelling and support of experimental design and planning. Specifications for these tools will be developed in close collaboration with the Pathfinder projects, but their design and implementation will be generic so that they can be reused for future projects. The work will be done in the context of the Exabyte Informatics research theme, which deals with the challenges and opportunities of data-intensive computing in research environments. Work is underway on the Exabyte Research Hub, a computational platform that allows scientists to (i) store, access, curate and share their data; (ii) explore, apply and share computational methods for enhancing the data; and (iii) develop, apply and share scientific workflows. The UKRDS tools will be developed on top of this platform which means that core functionality is available and added value is maximised.

The tools developed by the Exabyte Informatics Tool Developer will exploit our key competences in annotation, integration and mining of complex scientific data. Automated annotation methods will assist in metadata creation and data modelling. Data integration is a factor in all of the Pathfinder projects but crucial in the CMPO project. The tools will further be powered by advanced data mining methods. Our work in scientific workflows will tie these tools together and provide support for experimental design and planning.

The effort needed is 1 FTE over 2.5 years. One third of this time will be spent on engaging with the Pathfinder projects and drawing up specifications for the metadata creation, data modelling and experimental design tools. The remaining time will be spent on implementation and integration with the Exabyte Research Hub.

Pathfinder projects
The following research projects will be engaged in the Pathfinder phase, each demonstrating different challenges in data management.

MoSSaiC - http://www.mossaic.org/
MoSSaic is an important project aimed at helping communities in the tropics cope better with the hazards of landslides. With respect to the MoSSaiC project component of this proposal, the initial contribution of Dr Holcombe (6% FTE) will be in assisting with the conceptual design of the study in terms of the MoSSaiC project work flow (data inputs, processing and outputs) and the needs of the users with respect to data access and data mining.

The majority of Dr Holcombe’s time (15% FTE) will subsequently relate to the research activities involved in:

 i) acquiring the input data required for running the slope stability software, and 

ii) managing this data in conjunction with the simulation output data. 

Input data will consist of slope parameters measured in the field by the users, additional or optional parameters for describing the field site (including photographs and annotations), and existing regional data from a database (such as design and rainfall data) needed for running the slope stability software. The outputs from simulations will contain information on slope stability and projected landslide costs for different rainfall conditions. When queried, the complete dataset for a particular country will provide diverse information on issues such as impending hurricane impacts, landslide hazard zones, and projected slope maintenance costs. Dr Holcombe will directly contribute to metadata creation and data acquisition; and will assist in the design of methodologies for analysing, manipulating and modelling the data.

For the purposes of the MoSSaiC project various user-groups can be identified: 

i) engineers, planners and decision-makers in developing-country governments 

ii) development agency policy makers (such as the World Bank) 

iii) researchers based at the University of Bristol

iv) research collaborators at other universities
Dr Holcombe will therefore contribute to the discussion on the dataset access and storage from the perspective of the different MoSSaiC user-group requirements.
Centre for Marketing and Public Organisation (CMPO)– Equipping and Managing a Secure Data Laboratory 

Research background: within medical and epidemiological research, the collection and use of biomedical data (“biomarkers”) is common and is often analysed in combination with limited individual-specific information on other (health) outcomes. Conversely, data sets within the social sciences are generally rich in individual-specific background information, including income, employment (history), health, education, etc., but not biomarkers (with the one exception being anthropometric data). 

Social science researchers are becoming more interested in the use of objective measures of health. A consequence of this developing interest is that biomarker collection has been advocated by a number of funding bodies, which have identified biomarkers as an important tool for understanding associations between socio-economic status, health and mortality. This has resulted in a rapid increase in the collection of all biological measures, including genetic information, within large-scale social science and epidemiological studies. 

The availability of datasets that link social and biological information opens up new fields of enquiry and a new ability to address questions that have been impossible to examine up to now. However, the addition of biomarker and/or genetic data to social surveys also raises a number of challenges, particularly that of data storage and security. The usual practices of data security such as de-identification and anonymisation increase data security but may not be sufficient to protect bio-social data. This issue is particularly current with the advent of very dense genotyping technologies: a recent report identifying an individual in a genome-wide association study database by looking up allele frequencies (Homer et al., 2008) led both the NIH and Wellcome Trust to take down some data and put it behind a firewall.  

Development of appropriate data management and handling processes is crucial. There are two broad approaches to protecting confidentiality in this context: firstly, restricting data access; and secondly, restricting the data set. 

We will provide a resource for social science researchers across (and beyond) the UK to investigate sensitive data not (easily) available elsewhere. The Bristol-based Secure Data ‘Laboratory’ (SDL) will enable researchers to explore sensitive information and link to independent datasets to produce important research findings. To this end, we will exploit Bristol’s comparative advantage in this area, including: 

Strong departments in biomedicine (Social Medicine) and social science (Economics, including the Centre for Market and Public Organisation (CMPO)). 

The ALSPAC data and the expertise and experience of the ALSPAC study team

Current, high quality interdisciplinary research between social medicine and social science in the use of biomedical data 

Links to the UCLEB consortium (UCL, the Universities of Edinburgh and Bristol, and LSHTM)

On-going work by the Advanced Computing Research Centre (ACRC) and RED on developing policies and procedures for the University Integrated Research Data Storage Facility

The first examples of epidemiological studies which have complemented ‘standard’ data-collection with biological information include the Whitehall II study and the English Longitudinal Study of Ageing (ELSA). More recently, several social science studies have started collecting biomedical data, such as the 1958 British Birth Cohort (the National Child Development Study, NCDS) and the US Health and Retirement Survey (HRS). Similarly, the Avon Longitudinal Study of Parents and Children (ALSPAC) is a UK cohort containing extensive social as well as biomedical information. 

The Whitehall II, ELSA and 1958 British Birth Cohort have all developed data sharing processes to allow access to the academic community (see links below). The HRS and ALSPAC data will be made available subject to access committee approvals. We are already in contact with the depositors of some of these data sets, and are discussing with them our intentions of placing a copy of their biomedical (and other) data in our SDL for training and research purposes. If these discussions prove fruitful, one of the responsibilities of the Data Librarian (discussed above) would be to extend this to include further datasets with biomedical information (e.g. the Boyd Orr and the Caerfilly study).

The SDL has the primary purposes of:

Providing a resource for existing Social Science researchers to investigate sensitive data sets, including joining independent data sets, to produce important research outcomes;
Providing a resource to support the development of the Doctoral Training Centre with the remit of providing a background for social scientists who wish to use biological and genetic information; high-quality training in statistical research methods with sensitive data sets.

Initial provision of infrastructure for the SDF would include costs as follows (excludes VAT) and while the major part of the costs are documented in the model spreadsheet this breakdown is included here for completeness:

	Dual Fileserver to provide Virtual PCs, Linux and storage capability 
	£6k

	Stata Multiprocessor software licences
	£6.3k

	Matlab software licenses
	£2.2k

	SAS software licenses
	£2.5k

	VDU's (2 @ £600)
	£1.2

	Security hardware
	£0.5k

	TOTAL
	£18.7k


	SAS software licenses
	£2.5k

	VDU's (2 @ £600)
	£1.2

	Security hardware
	£0.5k

	TOTAL
	£18.7k


A Project Officer will initially be responsible for purchasing, installing, configuring and testing the infrastructure; then developing, validating and documenting the security model, negotiating with data suppliers, managing the security systems, maintaining and supporting the infrastructure, working with other data managers and the HPC of developing the sustainable management program. This post needs 0.5 FTE for its lifetime of 2.5 years.

PEG-BOARD - http://www.bridge.bris.ac.uk/projects/peg-board/
The proposed infrastructure work from the School of Geographical Sciences involves a close collaboration between the BRIDGE research group and its JISC funded PEG-BOARD project, as well as the NERC data centre BADC. PEG-BOARD is currently working on palæoclimate research data management and curation/preservation based around the research and data life cycle. The requirements for each NERC funded project involve depositing generated data at the data centres. However, this is a fairly cumbersome task with limited apparent benefit to the scientists responsible for the data generation as it is not very easily accessible once it has been moved. 

Our data has an extensive number of interdisciplinary uses with a hundred research groups worldwide from archæology and biology to mathematics. Each group has different requirements and has a different level of understanding of the raw data. Different facets of the information contained within research datasets can be presented very differently for the benefit of researchers in various disciplines. We have been building a frontend to our data so that people can search, browse and access our data, in a way they can understand and use. However this requires direct access to the data. 

Our proposed work would involve working on the requirements and prototype of a tiered ‘grided’ type storage infrastructure with the BADC so that our data can be made available more directly to the researchers who need it. This will be a feasibility and case study that could eventually be rolled out to other (NERC funded or otherwise) data centres.

2. Leicester
The University has identified key projects where it can develop its capability in a suitably challenging research context.
Using the model developed as part of the interim project the university has produced a plan (costed on a fEC basis) to transform its organisation in support first of all of the Wellcome sponsored “Halogen” project. This project has two key advantages. First, the engagement of the Wellcome Trust in the development of UKRDS and its practical endorsement of the programme’s aims. Second the involvement of an unusual range of disciplines with complex data recombination needs. The HALOGEN project is part of the cross-disciplinary ‘Roots of the British’ collaboration (www2.le.ac.uk/projects/roots-of-the-british) between scholars in humanities and genetics. It seeks to interrogate the evidence for the migration and/or continuity of human populations in the British Isles in the distant past. 
The HALOGEN project (History, Archaeology, Linguistics, Onomastics and GENetics) will support the data management needs of the researchers involved and thus provide a context in which to establish organisational best practice in terms of the storage and management of diverse cross-disciplinary research data. The project will cover all phases of the project life cycle from requirements analyses through to the implementation of a practical, cost effective solution to meet the needs of the research team for data access, sharing, curation and preservation. The solution will be designed to exploit the existing research storage assets within the University in terms of hardware, software and technical expertise both within IT Services and other centres of excellence within the University, for example Library Services, Physics & Astronomy and Geography. Extensive use of DCC developed tools will be made and, through collaboration with other Pathfinder institutions, policies, procedures and organisational constructs they will be implemented in an emerging coherent national framework.

 As Pathfinder Year 1 progresses, the Halogen project will complete and offer a template example within the University for IT research support to researchers. A second principle project will then become the focus for Year 2. The University of Leicester Hospitals Trust (UHL) is establishing a Biomedical Research Unit (BRU) which is being spearheaded by the Biomedical Research Informatics Centre for Cardiovascular Science (BRICCS) project 
. BRICCS will capture and code clinical information about patients with cardiovascular disease seen in UHL specifically for research purposes and for facilitating recruitment of patients into new studies. A database of cardiovascular samples will be combined with patient records and related research data in a secure Hospitals Trust database. The University will then host an anonymised mirror of this dataset for use by University researchers, updated nightly. A smaller scale bioinformatics research computing cluster is already in use within the University as part of the research storage pilot and is thus helping build confidence in IT Services support for advanced research computing requirements. While the initial emphasis here is on setting up sample tracking software we will need to bring a detailed requirements analysis for the anonymised research database, to be hosted within the IT Services research data storage pilot. Storing and annotating the data sets in a simple, user friendly form for a range of Trust and University researchers is thus the focus of year 2 of the pathfinder. 

In year 3 of the pathfinder we propose to select a European wide engineering project MINTWELD, recently funded through EU Framework Programme 7 and led by Leicester (http://www2.le.ac.uk/projects/mintweld). The Mintweld project is a four year pan-European collaborative research project, with partners from both academic institutions and industry. The aim of the project is to develop an integrated model for the design of new materials and processes for welding applications. In particular this will require the combination and correlation of research datasets including the modelling of welding processes through the range of nano to macro scales. Leicester is proposed to develop a model for the coordination and storage of these diverse datasets. Here, the challenge will be not only to store and combine research datasets of differing type and from multiple international institutes but also to incorporate commercially sensitive data from EU industrial partners including Corus UK.   

The University’s capability will be founded on the development of skills within key roles established within the support organisation structure.

· Research Liaison Manager Lead (RLML) will champion the case for sustainable best practice in research data management both within the University research community and by coordinating input from national bodies of expertise as needed, including DCC and JISC, as well as initiating the requirements gathering for projects and designing training of researchers in best research data management practice. The individual will have a strong postdoctoral research record over a number of years and significant experience of project management across the wider research lifecycle over a number of projects, as needed to identify the key challenges and requirements of researchers. The individual will also have significant experience of the use of IT in research experimentation, curation and analysis.

· Research Liaison Manager (RLM) will support the RLML on the ground in support of the three identified pathfinder projects and liaise with the relevant University Colleges and offices as required. Appointed during Year 1 by Year 2 they will lead requirements gathering, data mapping and data management planning activities in the BRICCS and Mintweld projects, advising on experimental design, data curation and building on best practice established during the Halogen Year 1 project. They will also implement training in research data management practice for key researchers within the projects and their colleges as well as contributing to existing postgraduate skills training programmes across the institution.
· Research Computing Support will provide technical support and implementation of the above activities within IT Services with effort required across the following roles: 
· Storage Architect – to design and implement tiered storage solutions for the data intensive research needs of the pathfinder projects including secure backup
· Database Administrator – from adaption of Access Databases in arts and humanities in Year 1 (Halogen) to a more sophisticated model to support biomedical and engineering research datasets
· System Administrator – in support of daily requirements of researchers to access and utilise the databases supporting the pathfinder projects
· Web Developer – in each project a sophisticated but user friendly web based interface for researchers will be required. In the BRICCS project such an interface must satisfy the requirements of clinical and nursing staff as well as allowing more advanced research querying for bioinformatics research  

· Java Programmer – support of database interfacing and designing discipline specific query tools for each of the projects with growing complexity to match the later BRICCS and Mintweld projects
In addition we will require a fraction of effort from individual(s) already in post in relevant institutional offices as follows:

· Library Services – input on IPR and legal issues, archiving, metadata and preservation
· Research Support Office – funding body requirements, institutional practice, data security, commercial and ethical concerns
3. Oxford

Oxford is already piloting the process of embedding research data management skills and infrastructure through three JISC-funded projects, overseen by the University's IT strategy committee (PRAC ICT Sub-Committee
). The Eidcsr
 project which very closely matches the aims of the proposed UKRDS model, is working with two research groups across the mathematical and medical sciences: the Cardio Mechano-Electric Feedback Group and the Computational Biology Group. The project is an institutional project, led by the Computing Services and working in collaboration with the Bodleian Libraries, the Research Services Offices, and the Oxford e-Research Centre.  The project is developing client technology to make metadata capture and retrieval easier for the researcher, together with ensuring data is kept safe for the longer-term, on the one hand, and enabling efficient, networked access to large image data.  The Eidcsr Project is also helping to drive the development of a policy and sustainability framework within the University. 

The Supporting Data Management Infrastructure for the Humanities (Sudamih) Project
 is addressing a coherent range of requirements for the more effective management of data (broadly defined) within the Humanities at an institutional level. Whilst the project is fully embedded within the institutional context of Oxford University, the methodologies, outputs and outcomes are of relevance to other research-led universities, especially but not only, in their support of research within the humanities. The project places emphasis on three specific areas: recognition and support for the “life's work” nature of much of humanities research; infrastructure support for the simple and effective creation of online databases for typical data-types within the Humanities (Database as Service); and the delivery of doctoral and early career training in data management in collaboration with the Digital Curation Centre. The Sudamih Project is using the same institutional framework developed by the Eidcsr Project, including the multi-agency approach comprising computing, library and research services. 
The third project is Admiral (A Data Management Infrastructure for Research Activities in the Life sciences).
 The Admiral Project is creating a complete ‘front-to-back’ data management infrastructure to facilitate the saving, management, annotation, sharing and archiving of heterogeneous research datasets arising from biological research. The system comprises (a) a secure and regularly backed up local research data filestore, the Life Science Data Store, to which saving datasets will be easy for users; (b) a Web file system build on top of that, accessible from any location using a Web browser, that will provide password-protected collaborative access to the data files for group members and trusted collaborators; (c) a Web-based annotation system for entering metadata describing datasets
, which will be developed to permit structured metadata entry using Web services and global ontologies, and which will save the created metadata in a form suitable for open access publication as Open Linked Data. This will ensure that research data management is exploited fully within any forthcoming REF submission; and (d) an automated upload system to the Oxford University DataBank for archival preservation, with options for embargo. 
While developed to serve a local user community, the Admiral Project is establishing methodologies and demonstrating good practice for the semantic enrichment, archiving and publication of research datasets, and creating a generic Service Oriented Architecture data management infrastructure, that could be re-deployed to other areas of scholarly activity, facilitating a sea change in community attitudes towards better annotation, greater archiving and increased open access publishing of research datasets. The Project Director, Dr David Shotton, has produced a paper entitled “Desiderata for Data Publication” which expresses a practical vision for the publication of datasets by researchers and has informed the Admiral project. The paper is attached as Annexe n. 

As a result of this work Oxford has a relatively mature model which is poised to be rolled out to the wider institution and which can readily engage with proposed UKRDS at national level. Oxford’s participation in UKRDS will be overseen by the newly formed Research Information Management Sub-Committee (RIMSC, a sub-committee of the Research Committee). This will ensure that research data management is exploited fully within the forthcoming REF submission. Furthermore it is anticipated that training in research data management will become engrained in future graduate schools and doctoral training centres, requiring high level coordination through RIMSC.
Oxford’s federated structure means that their detailed modelling and costing work is confined to the effort directly related to responsibilities at this stage. More work will be needed to allocate these responsibilities to a range of posts in due course.
UKRDS Registry for Data Management Plans

Oxford has taken responsibility in co-operation with Bristol for the development of the UKRDS registry for data management plans. This work will use the existing architecture and semantic web technologies, including use of linked data format, employed by the Oxford Research Registry (developed by the Bodleian Libraries
). This registry holds data about research activities at the University such as people, projects, funding body and affiliation and provides a web interface for searching and accessing data
. It is a flexible and scalable, modular solution which can be adapted and extended as a registry for research data management. It is built on the Oxford Digital Asset Management System (DAMS) which offers a robust system for data object storage, preservation and management. The Oxford Research Registry will provide the model for aggregating data from distributed sources into the registry.

Technical approaches to registry development at Bristol and Oxford have much in common and expertise will be shared. It is envisaged that this collaborative approach will result in a basic framework (vocabularies, ontologies, data models etc) that will exploit the technical expertise of both Pathfinder institutions. Discussions will take place between the two sites to ascertain commonalities and differences so that, where possible, expertise, knowledge, development and technical solutions can be shared. This will maximise the benefits of overlap between skills and systems to avoid duplication of effort and resources. Development and requirements gathering will also take place in close consultation with colleagues at the University of Leicester, where there is substantial experience in developing registries for datasets within the RCUK e-science programme through the AstroGrid (http://www.astrogrid.org) project thus forming a network of collaboration between the three institutions in this important area.  The DCC will provide the overall co-ordination for the work as with all other aspects.
Annexe 2


Outline Plan of work packages

	
	
	Key outputs/capabilities
	Milestones

	Work package

1
	UKRDS OPERATIONAL DEVELOPMENT WORKSTREAMS
	
	

	WP1.1
	Establish governance and management
	Create new entity within JISC incorporating DCC
	Year 1 Q1

	WP1.2
	Mobilisation (1) ~ Recruit and initiate staff, install infrastructure etc
	Core organisation structure to support Pathfinder development work
	Year 1 Q1/Q2

	WP1.3
	Mobilisation (2) ~ Engage with and consolidate commitment from PATHFINDER community members
	Agreements with each member of the Pathfinder community
	Year 1 Q1/Q2

	WP1.4
	Communications ~ Pathfinder stakeholder management
	Communications plan and stakeholder management plan
	Year 1 Q2

	WP1.5
	Performance and Usage Measurement:
	KPIs and Measurement Plan for use by service providers
	Year 1 Q2

	WP1.6
	Work packages detailed planning
	Detailed work packages specifications; services implementation planning documentation (e.g. detailed plans and risk register)
	Year 1 Q2/Q3

	Work package 2
	UKRDS CAPABILITIES DEVELOPMENT WORKSTREAMS
	
	

	WP2.1
	GROUP A
	
	

	
	Policy and strategy
	Capabilities in policy advice and standards monitoring
	Year 1 Q3

	
	Relationship Management
	Capabilities in communications and stakeholder engagement
	Year 1 Q3

	
	Advisory Services
	Capabilities in specialist data management advice and first and second-line support for service providers in HEIs
	Year 1 Q2/Q3

	
	GROUP B
	
	

	WP2.2
	Training and Development
	Data management courseware, DMP templates and exemplars 
	Year 1 Q3/Year 2 Q2

	WP2.3
	Tools, Methodologies and Handbooks
	Detailed procedures (incorporating existing best practice), ingestion, access, recombination and discovery tools and associated documentation
	Year 1 Q4/Year 2 Q2

	
	GROUP C
	
	

	WP2.4
	Service Provider Administration
	Capabilities in procurement and negotiations; expertise in the current supply-side market and third-party vendor market
	Year 1 Q3/Q4

	WP2.5
	Capacity Co-ordination and Brokerage
	Analysis of current availability (maintained regularly); trend analysis; evaluation and recommendations on commissioning new capacity
	Year 1 Q4/Year 2 Q2

	
	GROUP D
	
	

	WP2.6
	Database Registry
	DMPs registry; capabilities in registry development 
	Year 1 Q3 for initial version

	WP2.7
	Access Management
	Capability in access management, specialism in secure access management and tools
	Year 1 Q3/Year 2 Q1

	
	GROUP E
	
	

	WP2.8
	Review and prepare to deliver rollout package and plan
	Analysis of build-up of value of UKRDS model; transition planning recommendations
	Year 2 Q2 onwards
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The planning and Costing Spreadsheet Model
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Summary of costs

LEICESTER
Year 1: 

£ 561,496 (Staff cost: £169,314+ FEC cost: £142,181 + infrastructure £250,000)

FTEs: 2.95
Year 2: 

£578,124 (Staff cost: £305,089 + FEC cost: £253,034 + maintenance of infrastructure £20,000)

FTEs: 5.25

Year 3:

£674,561 (Staff cost: £345,018+ FEC cost: £279,543 + infrastructure £50,000)

FTEs: 5.80

Total over 3 years: £1,814,180
Total FTEs: 14
BRISTOL
Year 1:

£442,515 (Staff cost: £200,200 + FEC costs: £182,555 + hardware/software: £49,860 + travel: £9,900)

FTEs: 4
Year 2: 

£634,655 (Staff cost: £326,462+ FEC costs: £292,392 + hardware/software: £6,486+ travel: £9,315)

FTEs: 6.25
Year 3: 

£613,871
(Staff cost: £319,518 + FEC costs: £277,999 + hardware/software: £6,713 + travel: £9,641)
FTEs: 5.75
Total over 3 years: £1,691,041
Total FTEs: 16

OXFORD

Year 1:

£1,196,681 (Staff costs: £873,271 + FEC cost: £323,410 + Registry costs: £105,000)

Without Registry Costs: £1,091,681

Year 2:

£1,196,681 (Staff costs: £873,271 + FEC cost: £323,410 + Registry costs: £105,000)

Without Registry Costs: £1,091,681

Year 3:

£1,196,681 (Staff costs: £873,271 + FEC cost: £323,410 + Registry costs: £105,000)

Without Registry Costs: £1,091,681

Total 3 year cost: £3,590,043 

Total 3 year cost without registry cost: £3,275,043 (Staff cost = £2,304,813 + FEC costs = £970,230)

Registry cost: £315,000
The Costs for DCC are:
	Year 1
	
	
	

	
	Staff (3 @ grade 8, 2 grade 7)
	3 x £100,000, 2 x £80,000
	£460,000

	
	Travel
	
	£24,000

	
	Events & materials
	
	£30,000

	
	Total
	
	£514,000

	Year 2
	
	
	

	
	Staff (3 @ grade 8, 4 grade 7)
	3 x £100,000, 4 x £80,000
	£620,000

	
	Travel
	
	£33,600

	
	Events & materials
	
	£30,000

	
	Total
	
	£683,600

	Year 3
	
	
	

	
	Staff (3 @ grade 8, 5 grade 7)
	3 x £100,000, 5 x £80,000
	£700,000

	
	Travel
	
	£33,600

	
	Events & materials
	
	£30,000

	
	Total
	
	£763,600

	Grand total years 1-3
	
	
	£1,961,200


Note we have included the background data for DCC since it is much simpler than the planning and costing model spreadsheet from which the summary of each University is derived.
� Building a UK Foundation for the Transformative Enhancement of Research and Innovation: Report of the International Panel for the 2009 Review of the UK Research Councils e-Science Programme February 2010


� �HYPERLINK "http://www.nesc.ac.uk/documents/OSI/report.pdf"��http://www.nesc.ac.uk/documents/OSI/report.pdf�


� The UK Research Data Feasibility Study Report and Recommendations to HEFCE 19th December 2008 


� See http://www.dcc.ac.uk


� On-line innovation in Higher Education submission to Rt Hon John Denham MP 8th October 2008


� A more detailed appraisal of the content of Data Management Plans can be found at  www.dcc.ac.uk


� There are several research projects in this context, Halogen at Leicester, Admiral and Sudamih at Oxford and Pegboard at Bristol. Further details can be found at various sites on the web through Google search 


� http://brtf.sdsc.edu/


� http://ands.org.au


� http://www.nsf.gov/pubs/2007/nsf07601/nsf07601.htm


� Now Research Libraries UK (RLUK).


� E.g. Lievesley and Jones 1998, Lord and MacDonald 2003, Tessella 2006, OSI 2006, Lyons 2007


� HMSO 2004


� The membership of this group is listed at www.ukrds.ac.uk


� An important study by Prof Carole Goble to follow up on the OSI e-infrastructure study has been commissioned by RCUK and is expected to report in mid 2010


� The lifecycle is intended to provide a coherent framework for the definition of policies, roles, responsibilities and skills. It should not impose any new constraints on researchers of itself.


� E-science and the life cycle model of research


� See �HYPERLINK "http://www.dcc.ac.uk"��www.dcc.ac.uk� for more detail on these tools and others


� http://www.ict.ox.ac.uk/odit/projects/digitalrepository/


� http://imageweb.zoo.ox.ac.uk/wiki/index.php/ADMIRAL#The_ADMIRAL_Project:_A_Data_Management_Infrastructure_for_Research_Across_the_Life_sciences


� (Bristol Repository of Scholarly Eprints �HYPERLINK "http://rose.bris.ac.uk/dspace/"��http://rose.bris.ac.uk/dspace/�)


� �HYPERLINK "https://www.bris.ac.uk/iris/"��https://www.bris.ac.uk/iris/�


� �HYPERLINK "http://www2.le.ac.uk/projects/bru/researchers/briccs"��http://www2.le.ac.uk/projects/bru/researchers/briccs�


�	PRAC ICT Sub-Committee, <http://www.admin.ox.ac.uk/pict/>,


�	 Embedding Institutional Data Curation Services in Research,<�HYPERLINK "http://eidcsr.oucs.ox.ac.uk/"��http://eidcsr.oucs.ox.ac.uk�>.


�	Supporting Data Management Infrastructure for the Humanities, <�HYPERLINK "http://sudamih.oucs.ox.ac.uk/"��http://sudamih.oucs.ox.ac.uk/�>.


�	Admiral Project, <�HYPERLINK "http://imageweb.zoo.ox.ac.uk/wiki/index.php/ADMIRAL"��http://imageweb.zoo.ox.ac.uk/wiki/index.php/ADMIRAL�>. 


� �HYPERLINK "http://code.google.com/p/shuffl/"��http://code.google.com/p/shuffl/�


�	 Work undertaken as part of a JISC-funded project, the BRII (Building the Research Information Infrastructure) project, <�HYPERLINK "http://brii.bodleian.ox.ac.uk/"��http://brii.bodleian.ox.ac.uk/�>.�HYPERLINK "http://brii.bodleian.ox.ac.uk/"��http://brii.bodleian.ox.ac.uk/� Final name for the registry to be agreed.


�	 Two members of the BRII project team are participating in the JISC Research Information Management working group which is discussing developments in data sharing for research management�HYPERLINK "http://www.jisc.ac.uk/whatwedo/themes/informationenvironment/researchinfomgt.aspx"��http://www.jisc.ac.uk/whatwedo/themes/informationenvironment/researchinfomgt.aspx�, <�HYPERLINK "http://www.jisc.ac.uk/whatwedo/themes/informationenvironment/researchinfomgt.aspx"��http://www.jisc.ac.uk/whatwedo/themes/informationenvironment/researchinfomgt.aspx�> .
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Sheet1

		Research Life Cycle Phase		ANDS Verbs		Responsibilities		Who (institutional level)		HERA grade		Annual Salary based on HERA grade		Year 1 %FTE		Year 1 Staff cost		Year 2 %FTE		Year 2 Staff cost		Year 3 %FTE		Year 3 Staff cost		Total 3 year cost		Total institutional  level cost		Responsibilities at the project level		Who (Project Level)		%FTE		Year 1 staff Cost		%FTE		Year 2 staff cost		%FTE		Year 3 staff cost		Total project level cost

		Idea/ Study Concept/ Design		Conceptualise		Write the data plan / responsibility for meeting 
good standards practice										0				0				0						Write the data plan / responsibility for meeting 
good standards practice																0

						Aid in experimental design and planning 
(and execution, contributing own insights)										0				0				0						Aid in experimental design and planning 
(and execution, contributing own insights)																0

						Conceptualisation of data										0				0				0						Conceptualisation of data																0

																																														0

		Funding				Advice on funder requirements										0				0				0						Advice on funder requirements																0

																																														0

		Research Activity														0				0				0																						0

		Data Gathering/ Collection		Create / receive		Metadata creation, its format, documentation etc.										0				0				0						Metadata creation, its format, etc.

						Set internal data management policy										0				0				0						Set internal data management policy																0

						IPR, legal issues										0				0				0						IPR, legal issues																0

						Gathering data										0				0				0						Gathering data																0

		Data Analysis/ Processing		Appraise/ select (data for storage)		Data Analysis and Manipulation, extracting 
information from data models										0				0				0						Data Analysis and Manipulation, extracting 
information from data models																0

						Data Modelling										0				0				0						Data Modelling																0

						Aid in experimental design and planning
 (and execution, contributing own insights)										0				0				0						Aid in experimental design and planning
 (and execution, contributing own insights)																0

						Appraisal and selection										0				0				0						Appraisal and selection																0

						Advising the researchers about data back-up and refreshing										0				0				0						Advising the researchers about data back-up and refreshing																0

						Data Curation										0				0				0						Data Curation

																																														0

		Publication and Dissemination		Identify/ describe - preservation action		Liaison with data centres or other institutions 
who provide tools for data curation and re-use (e.g. DCC, RIN).										0				0				0						Liaison with data centres or other institutions 
who provide tools for data curation and re-use (e.g. DCC, RIN).

				Register/  Store		Advocacy, promotion, marketing, raising awareness.										0				0				0						Advocacy, promotion, marketing, raising awareness.																0

						Value of data / Economic issues										0				0				0						Value of data / Economic issues																0

						Undertake development to integrate the federated 
file-store with the long-term file store (HFS), 
the SharePoint for research groups and the Digital 
Assets Management System.										0				0				0						Undertake development to integrate the federated 
file-store with the long-term file store (HFS), 
the SharePoint for research groups and the Digital 
Assets Management System.																0

						Archiving and preservation										0				0				0						Archiving and preservation																0

						Engage with the institutional senior management 
as well as with the academic research community.										0				0				0						Engage with the institutional senior management 
as well as with the academic research community.																0

						Ensure systems are up and running for data storage and curation										0				0				0						Ensure systems are up and running for data storage 
and curation																0

		Datasets Access and Storage		Discover/ access/ use/ reuse		Data security, access, authentication and 
conditions of use										0				0				0						Data security, access, authentication and 
conditions of use				0				0		0		0		0		0

						Risk/ disaster management, contingency										0				0				0						Risk/ disaster management, contingency

						Ensure availability of data to support publication 
standards/Qualitative and quantitative overview of metadata										0				0				0						Ensure availability of data to support publication 
standards/Qualitative and quantitative overview of metadata

						Data back-up and refreshing										0				0				0						Data back-up and refreshing

		Evaluation and Revision		Exploit/ transform		Liaison with data centres or other institutions who 
provide tools for data curation and re-use (e.g. DCC).										0				0				0						Liaison with data centres or other institutions who 
provide tools for data curation and re-use (e.g. DCC).

						Managing the registry of Data Management Plans										0				0				0						Managing the registry of Data Management Plans

		Implementation Needs		Lead/ communicate/ champion		Champion and drive the implementation of
 data management services										0				0				0

						Lead the development and implementation 
of a federated file-store for research										0				0				0

						Train and communication of know-how to others 
in the University;Training researchers; development of DM training models for the researchers										0				0				0

						Training researchers (machines, software use etc)										0				0				0

						Support workforce capacity development of data 
curators										0				0				0

						Development of standards and coordination of best 
practice across institution										0				0				0

						Responsibility for knowing what data the institution has and how it can be used										0				0				0

						Development of tools, registry and web										0				0				0

						Coordinating Data Management best practice										0				0				0

		Note this column will reflect the phases of the research life cycle as suggested by Humphreys and the implementation of the processes and related organisational changes		Note:this column will use the ANDS verb structure to represent the DCC Life Cycle and its relationship  with the Research Life Cycle and will use similar nomenclature to reflect implementation work		Note that this column will map the responsibilities from the Swann, Rusbridge, Donnelly work onto the life cycle structure and add the responsibilities necessary to take forward implementation		This column will allow HEIs to consider which individuals and/or roles should own the relevant responsibilities																						Note that this column will map the responsibilities from the Swann, Rusbridge, Donnelly work onto the life cycle structure and add the responsibilities necessary to take forward implementation		This column will allow HEIs to consider which individuals and/or roles should own the relevant responsibilities



Administrator:
Here Bristol names it 'Data curation' and Leicester names it 'Data Back-up and refreshing' - n.b. this responsibililty was not in the initial spreadsheet, it was added after work at the universities

Administrator:
Here Bristol names it 'Data curation' and Leicester names it 'Data Back-up and refreshing' - n.b. this responsibililty was not in the initial spreadsheet, it was added after work at the universities
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