This case study is part of a series that has been produced within the study on "Risks and Trust in pursuit of a well-functioning PID infrastructure for research" commissioned by the Knowledge Exchange in July 2021. The main outcome of this study is a report examining the current PID landscape with an emphasis on its risks and trust-related issues. This complementary series of case studies aims to provide a deeper insight into specific areas of activity, workflows and stakeholders within this wider PID landscape.

Rationale

The Dutch Digital Author Identifier remains the best example to date for a successful superseding/ replacement of an existing PID layer by a new, more comprehensive solution.

Initiatives like ORCID and ISNI are fairly consolidated by now and no-one would consider a national-level author ID project to be worth the effort, but both these international initiatives are relatively recent and before they arrived it made sense to try and implement a national-level author ID keeping in mind the fact that it might eventually need to be superseded.

There are several reasons why a DAI case study makes sense in the context of this work around risks and trust issues for a well-functioning PID landscape. Not only this initiative has been little documented in the literature thus far (if at all), but the successful process for its superseding provides a valuable blueprint for a possible way forward in other PID areas where the landscape is rather fragmented. This is particularly relevant for emerging PIDs for organisations (OrgIDs), instruments and facilities (PIDINSTs) and even for grant IDs.

The lesson that this case study provides is that a fragmented PID landscape with potentially diverging technical solutions may not be a critical issue as long as there is a contingency plan for an eventual replacement or superseding of a given solution in a way that ensures the interoperability of the end result.

This case study looks into how the arrival of the international ORCID identifier for persistent author identification impacted the DAI initiative in the Netherlands and how the DAI was eventually superseded by a combination of ORCIDs and ISNIs. From a perspective of risks and trust issues around persistent identifiers, the DAI provides an interesting case study for several reasons: The Digital Author Identifier (DAI) in the Netherlands was the first initiative in the world to implement a national-level persistent identifier for researchers. `It is an example for a successful superseding/ replacement of an early PID implemented at a national level by an international initiative that would quickly consolidate as a well-established solution worldwide. This is particularly relevant for some of the ongoing early initiatives to implement emerging PIDs that could eventually face a similar replacement or superseding.

`The process to add an ORCID layer for persistent author identifiers on top of the DAI is relevant not just from a technical perspective, but from a community-oriented one too. Questions like how Dutch researchers took such an early overhauling of the national DAI or how the replacement/superseding process was communicated to them are very pertinent from a trust perspective.

`This case study also raises the issue of communityowned vs 'commercial' PID infrastructure: while ORCID has been implemented as a persistent author identifier on the basis of a non-profit membership organisation, the interviews with PID experts conducted as a background to this study have repeatedly included discussions on sustainability and whether it might be possible for such PID infrastructures to remain public with the appropriate funding mechanisms in place.

The following text providing some background on the implementation process for the Dutch DAI is taken from KNAW's Elly Dijk's "NARCIS: linking CRISs and OARs in the Netherlands. A matter of standards and identifiers" presentation at the I Workshop on CRIS, CERIF and Institutional Repositories (Rome, 2010), http://hdl.handle.net/11366/37:

It makes sense for a persistent author identifier to beat least initially -defined at a national level, since this is the level at which most research policies operate in a given country. This includes a research information management policy, a 'repository policy' to make research outputs openly available and/or a research funder policy to clearly and uniquely identify researchers applying for project funding, reviewing project proposals or becoming involved in the projects they fund. Some means of internal author identification tends moreover to be available at a national level, which can in turn be crosslinked with the (usually also available nationally) directory of research-performing organisations. The effort to make available and consolidate international standards for the persistent, unique identification of researchers and research organisations is a highly ambitious endeavour and requires a solid technical foundation, a clear set of use cases for their implementation and a strong community involvement to succeed. ORCID would probably not have succeeded -or at least not so quickly -had it not been able to rely on the already developed ResearcherID platform that ThomsonReuters made available for the initiative and on the grant funding provided by the US Alfred P Sloan Foundation or the National Science Foundation.

To connect the information in NARCIS coming from all these different databases and repositories the first step has been to assign a Digital Author Identifier (DAI) to researchers in the Netherlands. This identifier acts like a digital glue in realising the integration of information regardless of how the researcher's name, initials or surname are spelled in the different systems. Within the OCLC library system a thesaurus of author names with corresponding DAIs was created. All the involved institutions have matched the DAIs and author names in their own CRIS (Metis). This work was finished at the end of 2008. The next step is the implementation of the DAI in the repositories of the participants, in the NOD, and in EASY. We expect this to be ready at the end of 2010 (...)

While DAIs are no longer in use for persistent author identification purposes in the Netherlands -they have been replaced by ISNIs and ORCIDs -the identifiers are still kept in the databases and it's still possible to retrieve them by using the info:eu-repo application profile that was defined when they were first created. DAIs are expressed as 9-digit strings and are usually stored in the national-level NARCIS portal alongside the authors' ORCIDs.

The best way to find the researcher with DAI 110254589 -as an example -would be to search for the string info:eu-repo/ dai/nl/110254589 on a browser. Because this is the namespace and format for having DAIs stored in NARCIS [START_REF]DAI spec in the info:eu-repo application profile[END_REF] , the browser will be able to locate the NARCIS record for the researcher, see below, even if the DAI itself is not being used anymore.

By clicking on the browser result in NARCIS we can then retrieve the individual record for this researcher. The section devoted to identifiers within that person record shows the DAI together with other connected author IDs such as the ISNI and the ORCID. Both these 'live' author IDs (ISNI and ORCID) are hyperlinked to their metadata pages for this author, namely https://isni.org/isni/0000000109163015 and https://orcid.org/0000-0002-3045-5570 while the DAI is not hyperlinked anymore.

The ISNI webpage for this author still includes a reference to the original DAI in the section devoted to "sources", even if again it's not hyperlinked in the same way other sources are such as the ARK record http://ark.bnf.fr/ark:/12148/ cb155030473 kept at the Bibliothèque nationale de France, or the nid in the Catalogue of the German National Library (DNB), https://d-nb.info/gnd/173885896.

The 'note on the future of the Dutch infrastructure for author identifiers' The emergence of the DAI as a first solution for unique and persistent author identification addressed the two main issues that ORCID would later tackle as well: the parallel problems of (i) duplicated names (i.e. different researchers with the same name) and the difficulties in attributing the publications to the right author and of (ii) duplicated author entries whereby the same person would be recorded with different names due to variations in pen name on the publications, due to name changes upon marriage or other factors.

The tightly integrated nature of the Dutch research information management landscape at the time the DAI was conceived -where all Dutch universities and a number of research centres were using the same CRIS solution, namely METIS -together with the existence of the OCLC/PICA Dutch Thesaurus of Author Names (NTA) containing entries for all published authors in the country made it possible to devise a workflow to register unique and persistent author identifiers -coupled to NTA entries -whose metadata would be provided by institutions via their METIS CRIS systems.

This workflow was disrupted by the decision to move away from METIS -a home-grown CRIS originally developed at the Radboud University Nijmegen -as a common CRIS solution for all Dutch universities and by the realisation that the new international author identifiers made more sense in an area like research where national borders are largely meaningless. This note on the future of the Dutch infrastructure for author identifiers explores the possible options to keep minting and maintaining DAIs on the basis of 'new' CRIS solutions such as Pure (Elsevier) and Converis (ThomsonReuters at the time) and at the same time to merge the DAI layer into ISNI or ORCID.

On this latter aspect, both the note and the presentation by Van Dijk and Doove highlight several key aspects that were kept in mind when deciding which way to go in terms of superseding the DAIs: These recommendations would eventually be followed, as shown in the current NARCIS record for an example researcher above that includes his DAI, ISNI and ORCID identifiers.

`
The "NWO Persistent Identifier Strategy" 3 Issues around risks and trust regarding the transition away from DAIs

As mentioned above there are several aspects in which the replacement/ superseding of Digital Author Identifiers in the Netherlands constitutes an interesting case study for PID management regarding the risks and trust issues that are the focus of this study.

The process for having DAIs replaced and/or superseded

The recommendations made in the note on the future of the Dutch infrastructure for author identifiers were largely followed. New coupling mechanisms were eventually devised for 'new' institutional CRIS solutions like Pure or Converis and the suggested workflow was also implemented to create (or update) ISNIs for existing DAIs via the integration of the Dutch Thesaurus of Author Names (NTA) into the Virtual International Authority File (VIAF, https://www.oclc.org/en/viaf.html) then transferring these into the ISNI database to create ISNI IDs that could later be completed with additional metadata like institutional affiliation by directly exporting DAIs into the ISNI database.

At the same time the ORCID solution was promoted across researchers and institutions, the former being prompted to create, self-claim and maintain their ORCID profiles at no cost. This would eventually become a mainstream effort by Dutch institutions when SURF -as it was also recommended in this report -became a member of ORCID 8 and started running pilots with pioneering institutions to make ORCIDs available for all their staff. This is the same way the ORCID adoption process worked in other countries.

Technical vs community-oriented issues regarding trust

While the technical superseding of DAIs was reasonably straightforward, there was also a need to explain the update to the end-users of the persistent identifier scheme, i.e. the researchers themselves, who had previously been told that DAIs would become the default approach to author identification in the Netherlands.

This potential trust-related issue was successfully addressed via the direct involvement of institutionsmainly via their CRIS administrators -in the process for issuing author identifiers of one sort or another. The original workflow for minting DAIs involved the coupling between the institutional METIS CRIS and the Dutch Thesaurus NTA as shown in the figure on the next page. This was a manual process carried out by each METIS CRIS administrator. Multiple or successive researcher's affiliations with various Dutch institutions could thus overlap into a single DAI that would receive input from different CRIS systems.

Inlezen van NTA in ISNI via VIAF.

All researchers affiliated with Dutch institutions were assigned a DAI but because of the early nature of the development there were no use cases yet for actually using them for identification purposes with publishers or funders. This meant that even if researchers may have been aware of the new author ID infrastructure, there were actually very few or no opportunities for effectively using them.

This changed with the arrival of ORCIDs, which is an author identification initiative heavily supported by publishers and CrossRef. ORCID had thus a very clear use case right from the outset in making sure a means became available for publishers to be able to tell a given Jan Janssen in a specific publication from his namesake researcher working in a different research field. Likewise, the ORCID registration workflow made it necessary for the researcher to confirm his/ her identity via an email address, meaning that -as stated in the report above -ORCIDs were actually sitting much closer to researchers than DAIs or ISNIs had ever been and would ever be.

Public vs 'commercial' PID infrastructures

As mentioned above, this is an issue that has been frequently raised in the interviews with PID experts from various organisations that provide the backbone to this study. This issue is also clearly present in the recommendation included in the report on the future of the Dutch author identifier infrastructure to have DAIs "transferred" into the ISNI database. Although the report also mentions contacts with ORCID back in 2012 to ensure that a DAI holder would be able to couple the new ORCID to the pre-existing DAI upon ORCID registration, these conversations saw no follow-up and the 2015 report subsequently endorsed the ISNI/VIAF option instead.

The interviews with PID experts on this topic mainly addressed the issue of sustainability. Despite the enormous progress made by ORCID in securing integrations with many different stakeholders in the scholarly communications domain, there was a widespread perception among interviewees that if for instance National Libraries were able to maintain this sort of infrastructure (which would of course need the appropriate funding allocation), it might be possible to better address certain issues such as how to maintain DOIs from publishers that cease operations. There is also an occasional -if not widespread -perception among the user community that ORCIDs are tools specifically designed to serve the needs of publishers, a perception that carries some weight even if it's not entirely true -research funders are increasingly benefitting from ORCID use as well as institutions themselves. Finally the perceived lack of mechanisms devoted to ensure data quality is a topic that gets regularly raised by the community. [START_REF] Baglioni | We Can Make a Better Use of ORCID: Five Observed Misapplications[END_REF][START_REF] Ritter | Problems with ORCID, or 10 reasons why I don't have an ORCID number[END_REF] When you mentioned all these different types of identifiers for all these different types of things, and then thinking about the infrastructure and the manpower, and all it would require to put that in place, promoted, maintained over the long term? I'm getting the shivers. And I've shared this many times with people. I say: "Yeah, absolutely. We need persistent identifiers for all of that. But are we going to create an organisation for each of those that we then need to become a member of?" I think that's really just not sustainable.

Again, for me, [the issue] is way more [about] the long-term sustainability. And basically, the budget that comes with all that, and especially [with] this notion of really long term, I mean, we're talking not five years, 10 years, we're talking really long term here. And when I think about [the] really long term, I keep coming back to the cultural heritage organisations, the national libraries, and so on, that have been with us for 100, 200 years as kind of good places for that kind of infrastructure.

Then on the other hand, just for the sustainability of it, I cannot imagine those organisations to be equally innovative, and hip, and all, you know, in the way that these PID organisations are. So from a marketing perspective, I think it would not be a great idea. From a long term sustainability perspective, I think it's way more logical to have this kind of very significant long term responsibility in the hands of multiple cultural, long-term cultural heritage organisations.

So, while DAIs have in fact been superseded by a combination of ISNIs and ORCIDs, the SURF report raises some concerns on the way forward and firmly chooses to rely on an international standard (ISNI) "that foresees a central quality control guaranteed by the Bibliothèque National de France and the British Library". This is why the economic model of ORCID is weak. ORCID cannot sell services of high quality because of the original model of ORCID: it's free, it's for every researcher, there is no quality control, there is no hassle to people. So it's a limitation of the development of ORCID for the future. I think there is no solution. Because you don't ask people to prove who they are. And if you don't manage the unicity of ORCID, then one person can have 10, 20 ORCIDs and we can do nothing against that. For ORCID, the problem is not a technical problem, it's a conceptual problem. But this is the price to pay for a free system that people are keen to adopt.

However, in terms of quality control, ORCID has gotten better at that, but especially in those years, they weren't as proficient at that as they are now I would say. So they didn't do a lot of checking for double email, for double ORCIDs that were made by researchers, or checking whether the organisational email was indeed someone that worked there. So the validation steps were not as thorough as they are now. So you couldn't fully rely on ORCID to take all the functionality, including the quality standards that we wanted to meet from the DAI part. This metadata quality is something that for libraries is their bread and living, that's there. So, the libraries specifically asked us to not just say, okay, ORCID is going to be the de facto standard in research information, so just do that. They wanted both.

  5 issued in 2015 by the DAI Working Group (composed of representatives from SURF, KNAW/DANS, Royal University Groningen, Tilburg University, TU Delft, the Dutch Royal Library, OCLC and Erasmus University Rotterdam) describes the implementation process for the DAI and explores the possible ways forward in the light of the arrival of new international alternatives for author identification such as VIAF, ISNI and ORCID and of the key changes in the research information management landscape in the Netherlands. A presentation 6 delivered later in the year by Niels van Dijk (SURFnet) and John Doove (SURFmarket) summarised the findings of the report above.

7

 7 released in 2021 by the Dutch Research Council (NWO, the main public research funder in the Netherlands) and SURF provides a roadmap for implementing a range of persistent identifiers -including Grant IDs and organisational IDs -to serve the needs of the research landscape from a research funder perspective. Not surprisingly, this roadmap does no longer include any reference to the DAIs, which have effectively been left behind by now.

  

  

  

  

  

The case of the DAI

Issues around risks and trust regarding the transition away from DAIs

Authorship