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Abstract - The Digital Preservation Coalition’s Rapid Assessment (DPC RAM) was launched at the iPres conference in 2019. This digital preservation maturity model was developed with community input as part of a collaborative project with the UK Nuclear Decommissioning Authority. The DPC’s hope was that it would be of broad utility to the wider digital preservation community, providing a flexible framework for assessing current capabilities and future goals. This short paper reflects on the three years since the publication of DPC RAM, discussing progress that has been made and lessons that have been learned since it was first launched. Future directions for the maturity model are also articulated.
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I. Nuclear Beginnings
The Digital Preservation Coalition’s Rapid Assessment Model (DPC RAM) was developed in the summer of 2019 as an output of a collaborative digital preservation project between the Digital Preservation Coalition (DPC) and the UK Nuclear Decommissioning Authority (NDA). The Digital Preservation Coalition is an international membership organization and global community. It enables its members to deliver resilient long-term access to digital content and services, helping them to derive enduring value from digital assets and raising awareness of the strategic, cultural and technological challenges they face. The Nuclear Decommissioning Authority has a remit to clean up the UK’s earliest nuclear sites safely, securely and cost-effectively with care for people and the environment. The NDA is a member of the DPC and has a commitment to ensuring that the information and data that underpins its work and supports its mission is effectively preserved and accessible for as long as it is required.
Reliable, Robust and Resilient Digital Infrastructure for Nuclear Decommissioning was originally planned as a two-year project which was to draw upon the experience of the DPC and its members to leverage good practice and to advise, guide and develop policy for the NDA. A key element of the project was to establish a methodology for measuring progress as the NDA established digital preservation policies and workflows. There was also a strong interest in benchmarking against the wider community, in order to help inform the NDA’s future digital preservation goals.
There is no shortage of maturity models in digital preservation, and the project team at the DPC spent some time researching existing models with a view to adopting one to use with the NDA, however, it was eventually concluded that the available models didn’t quite suit the task at hand. This seemed to be primarily down to the nature of the organization. Existing maturity models seemed more typically directed at libraries, archives and academic institutions and the language and concepts used did not transfer so easily into other sectors. Whilst the NDA certainly has an urgent need to preserve its digital information for very long periods of time, it is far from being a traditional ‘memory institution’.
II. [bookmark: _gzyaiopqm33t]RAM is Born
Under the auspices of its work with the NDA, the DPC decided to develop a new maturity model that would be applicable to organizations of any size and sector, and suitable for all digital content of long-term value. The DPC were keen to develop a model that could be used not just with the NDA, but with all of its members, regardless of sector or context. The model would also be made freely available to the wider digital preservation community. 
The DPC felt that the model that was developed should be quick and easy to use. Completing a maturity modeling exercise should not be too onerous or off-putting a task. It was also agreed that the model should be based on existing good practice, without being too prescriptive about a particular method or approach to digital preservation. Given that there are often a variety of different approaches that can be taken to implement digital preservation, flexibility within the model was important.
The DPC chose to build on and update an existing model rather than starting from scratch. Adrian Brown’s Digital Preservation Maturity Model [1] provided a flexible framework to build on and develop further. The original author offered support and encouragement to the DPC for developing this model further and provided valuable input into the revision and review process.
After a period of development and a number of rounds of community feedback from the wider DPC membership and Supporter organizations, the first version of the new maturity model was complete. DPC members were supplied a name for the model and visualizations for the worksheet provided for logging results. The resulting model, launched during the Lightning Talks at iPres 2019 in Amsterdam, was truly a collaborative community effort.
III. [bookmark: _b6opf3vgm0ky]RAM: A Quick Guide
DPC RAM provides a simple framework for carrying out a self-assessment of digital preservation capability [2]. There are eleven sections of RAM. The first six being organizational capabilities (covering issues such as organizational viability, policy and strategy, and legal issues) and the last five service level capabilities (focusing on more ‘hands on’ areas of digital preservation such as acquisition and ingest, metadata management and bitstream preservation).
For each of the eleven sections of RAM (illustrated in table I), users of the model must pick one of 5 levels which best represents their current situation. At level 0, an organization would have no awareness of an issue, and at level 4 they would be fully optimized and managing that issue in a proactive way.
Examples are included within the model to indicate what types of activities might be in place for an organization to reach a particular level, but these examples are not intended to be prescriptive or a list that an organization must systematically check off. There is an ethos of flexibility built into the model -
TABLE I
The eleven sections of DPC RAM
	Organizational capabilities

	A
	Organizational viability
	Governance, organizational structure, staffing and resourcing of digital preservation activities.

	B
	Policy and strategy
	Policies, strategies, and procedures which govern the operation and management of the digital archive.

	C
	Legal basis
	Management of legal rights and responsibilities, compliance with relevant regulation and adherence to ethical codes related to acquiring, preserving, and providing access to digital content.

	D
	IT capability
	Information Technology capabilities for supporting digital preservation activities.

	E
	Continuous improvement
	Processes for the assessment of current digital preservation capabilities, the definition of goals and the monitoring of progress.

	F
	Community
	Engagement with and contribution to the wider digital preservation community.

	Service capabilities

	G
	Acquisition, transfer and ingest
	Processes to acquire or transfer content and ingest it into a digital archive.

	H
	Bitstream preservation
	Processes to ensure the storage and integrity of digital content to be preserved.

	I
	Content preservation
	Processes to preserve the meaning or functionality of the digital content and ensure its continued accessibility and usability over time.

	J
	Metadata management
	Processes to create and maintain sufficient metadata to support preservation, discovery, and use of preserved digital content.

	K
	Discovery and access
	Processes to enable discovery of digital content and provide access for users.



it doesn’t so much tell you what you need to put in place to implement digital preservation, but it does make some suggestions as to what may be appropriate in order to reach a particular level. 
As continuous improvement is at the heart of DPC RAM, users of the model are encouraged to revisit their self-assessment on an annual basis to log progress and reframe targets. DPC members are encouraged to share these results annually with the DPC to facilitate community benchmarking opportunities and targeted support.
IV. [bookmark: _nicqbmau6qb6]RAM: The Early Years
Post-launch it was encouraging to see enthusiastic use of RAM from many community members, both within and beyond the DPC. Wider usage of the model led to a modest accumulation of comment and feedback and the decision was made to address this with a new version of DPC RAM.
Version 2.0 of DPC RAM was released in March 2021. Avoiding any changes to the basic structure of the model, the revisions focused instead on clarifying the language and adding new examples.
One of the new themes that was addressed in version 2.0 was environmentally sustainable digital preservation. Inspired by the work of Keith Pendergrass, Walker Sampson, Tessa Walsh and Laura Alagna [3] on this topic, new examples within the model encourage practitioners to bring environmental considerations into their decision making on digital preservation issues alongside other factors such as financial cost, risk and user requirements.
As well as being a maturity modeling tool, DPC RAM is also providing a useful foundation for other DPC tools and initiatives, helping provide a shared reference point to map other resources to. Examples of this include the Novice to Know-How learning pathway, a new digital preservation skills framework and a set of core digital preservation system requirements.
Since its launch, DPC RAM has continued to be used by the DPC to inform a number of interactions with members. The DPC offers support and advice on any aspect of a DPC RAM assessment to their members - whether this be by answering questions about the model, providing anonymous benchmarking information, reviewing a self-assessment, or helping an organization to consider priorities and next steps. Through collating member self-assessments, it is possible to gain a basic understanding of some of the broad themes from DPC RAM assessments, some of which are discussed in the next section.
V. [bookmark: _dsszq59r1qoj]Analysis
DPC members are encouraged to share their RAM assessments with the DPC on an annual basis. The DPC is committed to ensuring that the confidentiality of this information is respected. Aggregated information is shared with members to enable comparison and benchmarking, but the information shared does not include the individual scores of any identifiable organization.
Looking at information gathered from members in 2020 and 2021 some observations can be made with regard to the specific sections of RAM. 
1) Organizational capabilities of RAM typically score higher than service capabilities: This was apparent on both years of data collection, with results for sections A-F typically being slightly higher than sections G-K for most organizations. This is not unexpected given that foundational work on the organizational areas would most likely need to be in place before investment is made in digital preservation processes and procedures.
2) DPC members score highly at ‘Community’’: Results have demonstrated how strongly DPC members score for the ‘Community’ section of DPC RAM. This section of the model is all about engagement with and contribution to the wider digital preservation community and this is clearly something that DPC members already make a firm commitment to. The DPC were keen to ensure that the value of this outward facing aspect of working in digital preservation was captured and recognized in some way within the framework of the maturity model.
3) Progress in ‘Continuous improvement’: This was one of the lower performing sections of the model in 2020 and the results for this section improved most strikingly in 2021. This was not an unexpected result given that one of the ways to move forward in this section is to carry out a regular self-assessment and benchmarking exercise, set targets and create a plan to move towards those goals. Getting a commitment to continuous improvement in place and an agreed schedule for check in and review will hopefully stand members in good stead for continuing to demonstrate progress in other areas of the model.
4) Lower scoring sections: ‘Acquisition, transfer and ingest’ and ‘Content preservation’ were the lowest scoring sections, and the sections with the biggest gap between current and target levels in 2021. In 2020 they were the lowest scoring after ‘Continuous improvement’. There is a huge amount packed into the ‘Acquisition, transfer and ingest’ section of RAM. It is certainly one of the fullest sections in terms of examples included and it encapsulates a huge amount of practical action that needs to be taking place to move up the levels. ‘Content preservation’ relates to preserving the meaning or functionality of the digital content and ensuring its continued accessibility and usability over time. This section of RAM covers perhaps some of the most complex challenges of digital preservation and it is noted that practitioners may be choosing to focus their attention on other areas of the model at present.
VI. [bookmark: _e2yx95bssiqt]What else have we learned?
After three years of supporting the community to use DPC RAM, the authors have several additional observations to make:
1) Implementing digital preservation takes time (especially in the midst of a global pandemic): It was already suspected that implementing digital preservation was more of a marathon than a sprint even when times were good, but the first two years of data collection with DPC RAM coincided with the Covid-19 pandemic which led to a shift of priorities for many organizations. However, it was clear from the first few sets of results that members shared that although progress could be demonstrated using DPC RAM, it was typically small increments of improvement in one or two areas rather than sweeping changes across the board. In some cases it was also noted that scores went down rather than up. Again, this is perhaps not surprising given the upheaval and shifting of priorities that occurred during the Covid-19 pandemic.
2) Not everyone needs to aim for the top: When DPC RAM was first launched, the accompanying guidance suggested to users that they should carefully consider the target level that was most appropriate for them, and not necessarily assume they should aim for the top level across the board. Although ‘gold standard’ digital preservation is something that some DPC members will certainly be striving for, it is unrealistic to expect all organizations to aim for the top level (level 4). It has been encouraging to see the community embrace this approach. Members who shared results with the DPC in 2021 set their target levels on average at a level 3.3 (this figure is slightly lower than the previous year). It is recognized that an approach or target that is appropriate for one organization may not be realistic or achievable for another.
3) Targets can change: There have been several examples of organizations adjusting their targets over time. Adjustments can go either way, both up and down. Some organizations have realized that a lower level is actually more realistic for them (and also perfectly appropriate to meet their needs). Others have reached a previous target level, and have moved on to set their sights higher for next time. The DPC encourage those using the model to revisit both current and target levels on an annual basis. The opportunity to reflect on and refine goals, as well as measure progress towards them, appears to be valuable. 
4) Sustaining current levels also needs resource: When DPC RAM was first introduced there was an obvious focus on supporting the community to move forward with RAM and move up through the levels. More recently, conversations have also touched on how to sustain or maintain a particular level. As noted earlier, it is possible to slip down as well as move up levels with DPC RAM, and it is likely that some effort may be required to maintain current levels if organizations are not actively pushing forward in a particular area.
5) The approach used to complete a RAM assessment can be significant: RAM was designed to be quick and easy to use. It is possible for a digital preservation practitioner to complete a RAM assessment in an hour if they have all the information at their fingertips. This however might not be the most impactful way to proceed. Feedback from DPC Members suggests that there can be additional benefits when RAM is applied collaboratively with a group of colleagues. Not only does it balance out some of the inevitable subjectivity that is introduced when one person goes it alone, but it is also a helpful way of bringing colleagues on board with digital preservation goals and enabling them to become more invested in the challenge. Even an assessment that is done as a solitary exercise may still be shared and socialized with colleagues through any number of channels.
6) RAM can be an effective communication tool: Although RAM was designed primarily as a means of measuring progress, use with DPC members has demonstrated a wider utility. RAM can be applied as a powerful tool for advocacy and communication as it breaks down the complex topic of digital preservation into a simple set of metrics that can be quickly and easily shared and communicated with colleagues. Having a simple visualization showing where you are, where you would like to be (and perhaps even where others in the community are) is a powerful way of illustrating capability gaps and the need for further resourcing.
7) There is more than one way to do digital preservation: This point was recognized when the model was first developed, and it has been a theme throughout the life of DPC RAM. Maturity models and certification frameworks by their very nature tend to point the user in a particular direction regarding ‘the right way to do things’. This approach can disguise some of the complexity around digital preservation decision making, despite being helpful to users who would like to know what should be put in place to implement digital preservation. For example, if a model states that three copies of the digital content should be maintained, this doesn’t allow for local priorities or variations to be considered. Perhaps an organization has valid reasons why three copies are not required in specific circumstances (particularly when other factors such economic or environmental cost are factored in or if the digital content is considered to be lower value). 
Rather than being prescriptive, DPC RAM focuses on the elements that go into a decision-making process around how digital preservation is enacted. This may involve many different variables such as resource (human and financial), value of the content, needs of the users, perceived risks and impact on the environment. Wrapping this within the rather rigid framework of a maturity model is challenging but worth the effort.
VII. [bookmark: _b2ciala7iffn]What Next?
It has been encouraging to see how DPC RAM has been adopted by the international digital preservation community over the last three years. Thinking forward to the next three years, the authors hope to see the following:
1) Better metrics: Already it is possible to see some broad trends from RAM assessments that have been shared with us by our members, but this is only from a proportion of the membership and represents a very short time period. The DPC are keen to continue to gather and collate DPC RAM assessments to gain a fuller overview of trends, sticking points, and speed of progress. By understanding our members better, it will be possible to provide appropriate support and guidance in the future.
2) Better support: work has recently been carried out to enhance advice and guidance on the DPC website on how to move up the levels of RAM. A ‘RAM Jam’ workshop was also held, which enabled members to share tips and experiences about how they moved up to the ‘basic’ level of RAM. Further workshops such as this will be held over the next few years and online guidance will continue to be developed and enhanced as a result. The DPC will continue to provide direct support to their members with their annual RAM assessments where this is requested.
3) More case studies: A number of case studies have been published [4] that describe how DPC RAM has been used within different types of organization. These insights are useful points of reference for others who are considering using the model. There is an intention to publish more of these in the future.
4) Further translations: DPC RAM has been translated into Spanish, French, Italian, Portuguese, and Japanese by community volunteer translators [5]. This is an encouraging step towards greater accessibility to a wider international audience. The DPC hopes to see the number of translations continue to grow over subsequent years. 
5) A new version: There is an intention to revise RAM again within the next three years. Digital preservation is an evolving field, and it is important that DPC RAM continues to be responsive to community feedback as good practice further evolves and develops. Feedback on DPC RAM can be submitted at any time via the DPC RAM website. All feedback is welcomed and will be carefully considered for inclusion in a future version.
VIII. [bookmark: _nekxmh7bsb2t]Conclusion
Maturity models such as DPC RAM can enable organizations to progress more effectively with their digital preservation development by facilitating better awareness of their current capabilities, enabling more realistic and relevant targets to be set and the construction of development roadmaps. The flexibility of DPC RAM in particular enables organizations to not only decide how they will carry out a particular aspect of digital preservation but also define what ‘good enough’ looks like for them. Though the DPC regularly stress that RAM is about continuous improvement, improvement should only continue so long as it is necessary. Focus should also be placed on maintaining capability at an appropriate level where a suitable target level has been reached.
The first three years of supporting RAM has been an invaluable learning experience for the DPC. Using RAM as a consistent framework within which to have conversations about digital preservation with members has enabled a greater depth of understanding about digital preservation capabilities across the community and a more quantifiable base of evidence relating to its strengths and weaknesses. This increased understanding will be beneficial to the DPC in planning future activities to help address knowledge gaps or barriers to progress that have been highlighted. It is anticipated that DPC RAM will continue to provide structure to the member support services delivered by the DPC going forward as well as being freely available for the whole community to benefit from.
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