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Abstract

DMPonline and the DMPTool are well-established tools for data management planning.
As the software of each matures and the user communities grow, we turn our attention
to issues of sustainability, culture change, and international collaboration. Here we
outline strategies for addressing these issues. We propose to build a new, global
framework for data management planning that links plans to researchers, funders,
publications, data, and other components of the research lifecycle. By refocusing our
efforts from promoting the creation of data management plans (DMPs) to comply with
funder requirements to supporting the creation of good DMPs that can be implemented,
we seek to further enable the open scholarship revolution, advancing science and
society.
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Introduction

DMPonline and the DMPTool were developed to meet an emerging need arising from
the advent of research data policies. Each is now well established as the resource for
researchers seeking guidance in creating data management plans (DMPs). Both services,
and their sponsoring organisations, the Digital Curation Centre (DCC) and the
California Digital Library (CDL), have succeeded in enabling researchers in the UK and
US to comply with funder requirements in producing DMPs, but this is just one step
along the road to advancing open scholarship.

We see an opportunity to leverage DMPs to support open scholarship by integrating
them into the broader ecosystem of data management infrastructure. In order to achieve
this goal, we must redefine success to include not just adoption of our services by
libraries and institutions, but also widespread adoption by individual researchers,
disciplinary communities, and funders. Working together with all stakeholders to make
DMPs an essential, open part of the research lifecycle, and not just a matter of
compliance, is the next step toward effectively managing and sharing research data.
Here we review the current landscape and explore ideas for combining distributed
expertise and resources to invest in the future of DMPs.

A Brief History of
Data Management Planning and Tools

DMPonline

In 2009, the DCC undertook an analysis of curation policies (Jones, 2009) and found
that an increasing number of UK research funders expected grant applicants to submit a
data management and sharing plan as part of their proposal. This development was in
line with a growing movement towards open access to publicly funded research outputs.
Researchers were being asked to reflect on the data they were creating and how that
could be managed and shared to benefit a larger community. The DCC developed
DMPonline in order to help research teams meet these funder requirements, as many
were unaware of what constituted good practice or how to address data management
concerns in proposals. The first version of DMPonline was launched at the Jisc
conference in April 2010 and it quickly received significant uptake and international
recognition. DMPonline was shortlisted along with the DMPTool for the Digital
Preservation Coalition’s Digital Preservation Awards at the end of 2012.

Over the years, the DCC has redesigned and improved DMPonline significantly. A
second iteration with increased functionality — including versioning, additional admin
reports, and export options — was released in March 2011. Further changes were made
as a result of developments with the DMPTool team and feedback from projects in the
Jisc Managing Research Data programmes that had piloted the tool. Moreover, the DCC
conducted a detailed evaluation in 2012, engaging closely with end users to understand
their experience of using the tool (Getler et al., 2014). This exercise produced a great
deal of positive feedback, but there were also some clear messages for change.
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DMPonline Version 4, which included a major redesign of the user interface and
changes to the underlying data model, was released in December 2013.

The recent changes to the data model of DMPonline bring the technical platform
more in line with the DMPTool. Initially, DMPonline had employed the DCC Checklist
for a Data Management Plan (DCC, 2013) as an overarching framework to ensure
consistency and comparability between plans written for different contexts. The aim
was to enable the creation of a single DMP that satisfied the requirements of multiple
stakeholders. However, in discussion with end users the DCC discovered that this
approach caused confusion and meant that the templates were often overly detailed. The
revised version focuses on presenting the exact requirements from different funders or
institutions and has a much cleaner interface to ensure a streamlined presentation of all
the information needed.

DMPTool

Shortly after the initial release of DMPonline, it became apparent that a similar tool was
needed in the US. By 2011, two major federal agencies had implemented data sharing
policies in response to increasing demands for open access to the results of publicly
funded research. The National Institutes of Health (NIH) was the first to require a DMP
with large grant proposals. When the National Science Foundation (NSF) announced a
similar requirement for all grant applicants to submit a two-page DMP, this tipped the
scales and other agencies followed suit (Dietrich et al., 2012). The Interagency Working
Group on Digital Data, composed of representatives from 20 federal agencies, provided
general information about what DMPs should include (Interagency Working Group on
Digital Data, 2009), but no clear standards or guidance for researchers to follow when
creating a DMP. Instead, they left it up to individual research communities, peer
reviewers, and programme officers to define appropriate standards for themselves and
refine them over time. Many of these stakeholders had never considered best practices
for data management previously and lack fundamental data management skills.

Confronted with this challenge, a team of founding partners — from the CDL, DCC,
DataONE, Smithsonian Institution, University of Illinois at Urbana-Champaign,
University of Virginia Libraries, and University of California at Los Angeles and San
Diego Libraries — came together to develop a tool that would address the specific
requirements of US funders and provide a platform for information about data
management planning. The team determined that a separate tool was necessary because
the original data model for DMPonline was designed for the more centralised funding
and policy situation in the UK. In October 2011, the team released the first version of
the DMPTool, a free service that allowed users to create and download DMPs. It was an
instant success, with steady uptake by individual researchers and the library community.
The DMPTool also featured in the Library of Congress’ Top Ten Digital Preservation
Developments of 2011 (LeFurgy, 2012).

The original partners reconvened in 2012 to enhance the functionality of the
DMPTool based on user feedback and develop a strategy for supporting the needs of the
entire community of stakeholders in an open source manner. The team secured funding
from the Alfred P. Sloan Foundation for Version 2 and it was released in May 2014. The
goals for the second version included emphasizing the importance of best practices
beyond meeting the minimum requirements; enabling institutions to implement single
sign-on and customise the tool with local resources; supporting collaborative plan
authorship by researchers, and review and reporting by institutional admins; increasing
the depth and breadth of coverage for funder and institutional requirements; creating a
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public library of sample DMPs; and building the diverse user communities (Strasser et
al., 2014). A concurrent grant from the Institute for Museum and Library Services
(IMLS) supported the development of education and outreach materials for the
DMPTool2.

Usage Statistics

Total usage for both tools is presented below (see Table 1). Institutional partners for
DMPonline comprise organisations with administrator rights. The majority of these are
UK universities. In addition, the tool is being trialled by organisations in several other
countries, including Australia, New Zealand, Belgium, Germany, France, the
Netherlands, Finland, and Denmark. DMPTool institutional partners are primarily based
in the US, with a handful of international partners representing universities and
organisations in Australia, Singapore, and Finland. There is steady growth in new
institutional partners and new user registrations, with an average of 272 new users per
month for DMPonline and 390 per month for the DMPTool in 2015. These numbers
suggest a high level of interest in the tools, at least as starting points to learn about
DMPs and specific funder requirements.

The number of plans per user suggests low return rates by researchers. The typical
grant cycle and length of funded projects may account for some of this, but we hope to
incentivise greater use of the tools through enhancements to integrate DMPs with other
data management systems and align them with research workflows. Both teams
anticipate that the total numbers of plans are further biased by test plans and are
working on solutions to differentiate these in statistics (applying a coarse method, we
identified n = 3383 plans with ‘test’ in the title for the DMPTool).

The DCC maintains 13 funder templates and supports 59 templates created and
managed by others. The CDL maintains 30 funder templates; more will be added in the
future as agencies continue to release public access plans in response to the 2013 OSTP
memo (discussed below). An additional 83 templates created by institutional partners
are supported in the DMPTool.

Table 1. Global usage statistics for DMPonline and the DMPTool (as of 31 Dec 2015). All
reported values are total frequencies (n).

Plans Users Plans/User  Institutional Funder Other
Partners Templates  Templates
DMPonline 8441 5300 1.59 64 13 59
DMPTool 14,068 16,360 0.86 179 30 83

Evolving Policies and Requirements

The landscape with regards to DMPs is evolving rapidly. Funders continue to release
new requirements. Pilot projects to support researchers with writing and implementing
DMPs within institutions and at a national level are now common. Monitoring these
changes and ensuring that the templates within our tools are up-to-date are major
challenges.
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In the UK, the DCC checks funder requirements periodically and fosters
relationships with policy officers within research funders to encourage direct
notifications of changes. Analyses performed by the research data management
community (e.g., Knight, 2012) and notifications to listservs also help the DCC to keep
track. Some funders, such as the Medical Research Council (MRC), point researchers to
DMPonline but the DCC seeks more formal endorsements and collaborations with
research funders. The DCC has been in discussion with the Natural Environment
Research Council (NERC) to explore whether its designated data centres could adopt
DMPonline to manage the process of writing DMPs with researchers post-award. In
addition, The Netherlands Organisation for Health Research and Development
(ZonMw) has been piloting DMPonline in two of its programmes. In the future, the
DCC hopes to work more closely with funders to help them deliver their DMP
requirements and exploit the functionality of the tools for internal review and
compliance monitoring.

In contrast to the more centralised organisation in the UK, US funding agencies
develop and refine requirements for specific research programmes individually. The
pace of these activities has skyrocketed since the US Office of Science and Technology
Policy (OSTP) memorandum of February 2013, which mandated public access to the
results of federally funded research, but without providing funds to comply with the
mandate. In response, all stakeholders — libraries, institutions, researchers, and funders —
have been pooling scarce resources to build infrastructure and expertise for data
management (Berman and Cerf, 2013). Another complicating factor is that funding
agencies rarely publicise new or updated requirements. The DMPTool relies heavily on
a group of intrepid data librarians who created a Google Spreadsheet' (Whitmire et al.,
2015) and Twitter hashtag (#OSTPResp) to crowd-source the effort of tracking agency
responses to the OSTP memo. The DMPTool team is also attempting to foster personal
contacts with policy officers but this approach is difficult to scale owing to the
decentralised system. Moreover, agencies have avoided endorsing anything outside of
federal organisations and repositories, although there is hope that this might change as
data management policies mature.

Community Engagement

It is widely acknowledged that community engagement on a global scale is critical for
translating investments in research and research data into openly available, well-
managed, reusable information (e.g., Bourne et al., 2015). Community engagement for
DMPs encompasses a range of user groups, international policy bodies, the open source
development community, and of course funders. Expanding our capacity for outreach,
training, and engagement with these diverse communities is important for mutual
sustainability as well as fostering the cultural changes taking place in higher education
and the global research community.

The primary users of our tools are researchers, many of whom regard DMPs as a
bothersome box to tick during the grant application process. It is therefore important for
the guidance provided within the tools to convey to researchers why they should care
about a DMP and how DMPs can be beneficial to their research. At many institutions,
library staff are addressing the need for education about research data management and
providing consultation services for researchers (Rolando et al., 2015; Tenopir et al.,

1 See the crowd-sourced spreadsheet at: http://bit.ly/FedOASummary
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2011; Tenopir et al., 2015). These librarians, data managers, and IT professionals
represent another crucial user group as they administer the tools for their institutions
and customise the templates with local resources. The tools must also incorporate
emerging international standards for data management and scholarly communications
issued by the Research Data Alliance (RDA), DataCite, the Consortia Advancing
Standards in Research Administration Information (CASRAI), and others.

To improve usability, add new features, and respond to new trends in data
management practices, both the DCC and CDL are encouraging external developers to
make contributions to the open source code bases. The DMPonline code has been
implemented by Queensland University of Technology? (QUT) in Australia, the
University of Alberta on behalf of the Canadian Association of Research Libraries
(CARL) Portage group’, and a number of pilot installations are currently underway
across Europe. The DCC is beginning to reap the benefits of community code
development. Pull requests from QUT, the Canadian consortium, and various UK
developers have helped to fix bugs, update gems, and add new features for the benefit of
the wider community.

Integrations between systems that support different data management activities and
across national borders are other promising frontiers. The CDL is working with a
developer who received a grant from the non-profit Center for Open Science to connect
their Open Science Framework data management platform with the DMPTool. A
collaboration project from RDA Europe will enable the DCC to embed the Metadata
Standards Directory into DMPonline. The DCC was also awarded a grant from the
University of Edinburgh to internationalise DMPonline. As a result of the European
Commission’s Open Research Data Pilot under Horizon 2020, the DCC has seen a surge
of interest in DMPonline across Europe. The tool has been translated into several
foreign languages, and there is demand for national versions so that local organisations
and funders can be presented depending on the country context. The award from
Edinburgh will allow the DCC to extend the functionality of DMPonline and provide
these options. As more initiatives, support projects, and tools for data management
planning emerge worldwide, it is critical that we coordinate and build on existing
resources.

Sustaining Plans, Sustaining Tools

Both DMPs and the services that support their creation have become prime movers in
the global push toward open scholarship. As a result, both of our organizations are
committed to sustaining and improving data management planning efforts. By
collaborating and sharing the expertise gained through the DMPonline and DMPTool
initiatives, we hope to expand our reach to create global consensus about policies and
best practices. The ultimate aim is to promote tools not only to create a DMP, but to
create a good DMP and to enable its implementation. This goal is tied into slow but
steady culture changes in the academy, scholarly publishing, and a growing number of
government policies. The extent to which a DMP is regarded as a living document, and
not just a matter of compliance, will determine the success of open science/open data
movements, help incentivise researchers to invest time in managing their data, and
enable collaborative research.

2 See the QUT Data Management Planning tool at: https://dmp.qut.edu.au
3 See DMP Assistant at: https://portagenetwork.ca
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In light of the growing interest in DMPs and the increasing number of requirements
emerging worldwide, a lot of expectation is placed on the DCC and CDL as service
providers. It is challenging to keep up with the queries and new feature requests with
existing resources. In order to maintain the tools and ensure their relevance to the global
research community, we are exploring co-development of a single technical platform,
planning assessment strategies so that we can be more responsive to shifting user needs,
and devising sustainable funding models. Specific approaches to furthering a global
DMP agenda include mining DMPs to understand and report current practices,
integrating the tools with other research data systems to facilitate institutional processes,
and promoting interoperability through community standards for DMPs. Achieving
sustainability requires synergy among all stakeholder communities; no group or
organisation can solve data management challenges individually and each contributes
diverse experiences, expertise and resources.

Technical Strategies

In the beginning, the underlying data models were different for DMPonline and the
DMPTool, but over the years these models have converged to the point that it makes
sense to co-develop a single tool. Both tools only require registration with an email
address. Both continue to experience high uptake by institutions and offer institutional
branding, the ability to customise with local resources, and methods to generate usage
statistics. The basic functionality of the tools is also the same: users can create,
maintain, and export a DMP to submit with a grant application. The primary difference
lies in the templates, which address the requirements of specific national funders,
including guidance text and relevant links. A common platform would provide a one-
stop-shop for learning about data management planning, and ideally templates could be
managed by funders and/or disciplinary communities.

The DCC and CDL began preliminary discussions about converging on a single
codebase in Autumn 2015. An initial comparison of the systems shows that the main
functionality is shared across the two tools, but that the implementation differs. For
example, DMPonline uses the concept of themes to enable administrators to manage
their guidance resources more effectively: advice can be written once according to
common themes and applied across all templates. This avoids redundancy and
minimises the changes institutions need to make when funder templates are updated. We
plan to review and extend these themes jointly to ensure they meet global requirements.

Our intention is to develop a prototype of a single platform based on the DMPonline
codebase, incorporating additional functionality such as plan review, sharing, and status
indicators from the DMPTool. We will also extend on forthcoming enhancements to the
tools, such as internationalisation and integration projects, and issue a joint roadmap for
future work. By pooling our development effort and co-managing a single product, we
will gain efficiencies and be better placed to respond to changes. Together we can
deliver an enhanced data management planning platform and drive an agenda that
moves DMPs beyond a compliance checkbox.

The common platform should provide the necessary hooks and APIs for integration
with the full range of RDM activities. This includes treating the DMP as a dynamic
checklist for project activities and research outputs, a means for determining compliance
with stated goals, providing a repository recommendation service, more robust
intelligence for business reporting, interoperation with sponsored research
administration systems and researcher profiles, and other priorities to be jointly
determined.
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Financial Strategies

To date, both tools have been developed and supported primarily through grant funding.
Moving forward we must explore other options and avoid over-reliance on a single
funder. Jisc has funded the majority of the work for DMPonline with additional sources
of revenue from individual universities and European Commission funded projects. The
DMPTool has been funded by the Alfred P. Sloan Foundation, the IMLS, and the CDL,
with additional support from project partners. We hope to diversify funding sources,
particularly by pursuing collaborations with research funders for mutual benefit.

The DCC is currently exploring options to introduce charges for delivering
DMPonline services outside of the UK. The tool will remain free for individuals
wishing to create DMPs, however, models are being introduced to recover costs for
delivering separate instances of DMPonline or supporting organisations to customise the
tool. The award to internationalise DMPonline will allow the team to develop locale-
aware support that could be provided as a chargeable service. This will enable the
content presented in DMPonline to be tailored to a given context. For example, the
available languages, organisation lists, and templates will vary for different countries or
organisations. Local user authentication procedures, date/time, and data format
conventions will also be supported, as well as custom interfaces to brand the tool as a
local service. Based on initial support requests, the DCC sees potential to deliver
DMPonline services on behalf of individual institutions, as well as agreeing contracts
with national agencies to deliver data management planning tools and support in a
similar vein to the Jisc subscription model for the UK.

Subscription models are also being considered, for example, for individual
organisations that wish to add templates and guidance to DMPonline but do not require
the additional locale-aware functionality or want a separate hosted instance of the tool.
The templates maintained by the DCC may also be provided on a subscription basis for
those who wish to deploy a local instance of the code but do not wish to maintain a
policy watch function. Business models to deliver services outside of the UK are
currently being developed and will be agreed in consultation with the user community.
At present, the CDL has no plans to charge users of the DMPTool, which will retain its
brand and continue to support templates for US funders.

Conclusion

Data management is now acknowledged as a global challenge: research is global,
policies are becoming global, and thus the need is global. Successful strategies for
meeting this need will require coordination of all efforts — infrastructure and education —
at the global scale. The DCC and CDL have collaborated informally from the outset to
reduce needless duplication of effort and share experiences (Sallans and Donnelly,
2012). But as new initiatives and requirements for data management planning and open
scholarship multiply worldwide, we seek to establish a closer working partnership in
order to maximise investments towards a common goal: leveraging DMPs to promote
good practices that enable data sharing and reuse, and ultimately advance open
scholarship. Our organizations are well positioned to support the research community in
achieving this goal with our deep knowledge of the technical as well as the community
aspects of research data management in different national contexts. Given the level of
interest in the tools, the range of groups with which we are engaging, and our ongoing
collaboration, we see great potential in the future of data management planning.
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