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1. INTRODUCTION 

1.1. Context 

This deliverable has been prepared in the context of the ARE3NA project (ISA Action 1.171) that aims to 
create a platform to support the reuse of location/geospatial data, metadata and services to support 
cross-border and cross-sector interoperability tasks in public administrations across the European Union 
(EU). 

The INSPIRE Directive (2007/2/EC) establishing an Infrastructure for Spatial Information in the European 
Community entered into force in May 2007. The European Commission initiated INSPIRE to enhance the 
sharing of spatial data and services between public authorities in Europe and between the Member 
States and the European Institutions, in particular. The EU Member States transposed the Directive into 
national legislation between May 2007 and May 2009. They have to implement this Directive and its 
Implementing Rules by potentially following the Technical Guidelines which are based on international 
standards (ISO/TC 211, CEN/TC 287 and OGC). However, different approaches in implementing the 
standards, the regular evolution of standards and challenges in coordinating changes between standards, 
alongside varying choices in the technologies being adopted are creating interoperability challenges. 

In order to address these challenges, the European Commission’s (EC) Joint Research Centre (JRC), as part 
of the Interoperability Solutions for European Public Administrations (ISA) Programme2, has established A 
Reusable INSPIRE Reference Platform (ARE3NA – ISA Action 1.17). 

1.2. Motivation 

Whereas INSPIRE is focusing on addressing the interoperability of geospatial data sets and services 
through the creation of data models (using UML) and geospatial encodings mechanisms (using GML), for 
the exchange of data related to one of the 34 spatial data themes defined in the INSPIRE Directive, e-
Government applications and tools usually use the Linked Data paradigm, based on semantic web 
languages and technologies, as the Resource Description Framework (RDF3) of W3C. Several European 
projects and initiatives in Member States have created RDF vocabularies based on the conceptual INSPIRE 
data models or the corresponding XML implementation. Several approaches have been applied and 
several issues remain unanswered: 

 Lack of agreed rules or guidelines on how to create RDF vocabularies from the UML models. In the 

context of INSPIRE, data models are developed on a conceptual level using the Unified Modelling 

Language (UML), and the default encoding for most INSPIRE themes is based on the Geography 

Markup Language (GML)4. However, several examples exist of EU Member States and EU projects 

experimenting with the use of RDF in order to make available e-government applications and 

tools as linked data. EU Member States and EU projects are also creating RDF vocabularies for, 

but no agreed rules or guidelines exist on how this creation should be performed. 

 Lack of best practices and guidelines in the area of global and persistent identifiers (PIDs). Though 

some EU Member States have created governance structures, processes, rules/guidelines and 

                                                      
1
http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-17action_en.htm 

2
http://ec.europa.eu/isa/index_en.htm 

3
http://www.w3.org/RDF/ 

4
 http://www.opengeospatial.org/standards/gml 
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tools to create, manage, maintain and use PIDs in their Spatial Data Infrastructures (SDIs) that 

INSPIRE is built upon, different approaches have been identified. 

1.3. Scope 

This deliverable is part of WPIII – Methodology and guidelines (see Figure 1 Scope JRC Study) and covers 
the work performed to capture the preferred governance model for Persistent Identifiers. Before this 
study, in the context of this project, the following activities were performed: 

 Stakeholders and relevant literature identification 

 State-of-play – the current state concerning the Persistent Identifiers, where a set of observations 
were collected per each GOFA element (Governance-Operations-Financing-Architecture)  

 

Figure 1 Scope JRC Study 

The current deliverable starts from the observations collected during the previous phases and the 
motivation from the PID governance and dives deeper into the different aspects of the Governance, 
Financing, Operations and Architecture (GOFA) model for PIDs. The end-result consists of a set of 
conclusions and recommendations for PID governance that would help the implementation of INSPIRE in 
in terms of common rules for the governance of PIDs, with particular relevance as to how such PIDs could 
support sharing INSPIRE data through Linked Data technologies. 

 

1.4. Approach 

This section presents the approach selected for this study. The technique used for the data collection was 
desk-research (the literature review presented in “JRC - D TD 02 - State of Play“) and seven interviews 
with stakeholders (see section Annex A: QUESTIONNAIRE)Error! Reference source not found.. 

As one of the conclusions of the first phase was that there is no agreed PID strategy between the 
Member States and the European Commission, this study is taking a top-down approach. This top-down 
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approach meant starting from the assessment of the preferred PID governance to support the PID 
strategy. Together with the identification of the best-suited PID governance structure, the study looked 
for areas where more effort should be invested (from the Member States and/or the European 
Commission) and PID best practices.  

Step 1: Interviews. In order to address the issue identified in the first phases (most of the GOFA elements 
are not documented and that the main focus is on the design of the HTTP URI), the first step was to 
collect additional information using interviews. In the context of this study seven interviews were 
performed. 

The questionnaire used during the interviews aims at filling in the blanks concerning the AS-IS situation. 
Additionally, this questionnaire aimed at better understanding what should be role of the European 
Commission and what should be the role of the Member States and their organisations managing the 
PIDs in the PID governance. The questionnaire was structured based on the GOFA model and included 
two potential TO-BE PID governance options (Unification and Coordination).  

 

 

Figure 2 Prepare questionnaire 

Step 2: Best practices and recommendations. Based on the literature review from Phase 2 State-of-Play 
and the interviews performed at Step 1, a set of best practices and recommendations, grouped per each 
GOFA element, are listed. 

 

 

Figure 3 Best practices and recommendations 
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Step 3: Compare GOFA scenarios. Based on the information coming from the questionnaires, three 
scenarios, including the AS-IS scenario, are compared using a SWOT analysis and rated using evaluation 
criteria. The evaluation criteria include both the feasibility aspects and the PID requirements compliance. 

 

Figure 4 Compare GOFA scenarios 

 

 

Step 4: Conclusions and recommendations. The study ends with overall conclusions and high-level 
recommendations.   
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2. INTRODUCTION TO PIDS FOR INSPIRE 

Why identifiers? 

The web contains many diverse information, information that often changes, which makes it difficult to 
publish and share all the sources of information in an accurate meaningful way. This challenge required 
the creation of special mechanism that correctly identifies the data sets and parts thereof. This is the 
basis for the concept of linked data. 

In the context of INSPIRE, linked data can be another way of making the spatial data sets (and other 
components, see below) more visible and connectable.  

One of the key challenges when publishing (spatial) data on the web is a mechanism for creating 
identifiers, not only for the spatial data sets, but also for the spatial objects they contain. Also other 
components of INSPIRE, such as metadata, services and code lists need a mechanism for Persistent 
Identifiers.  

What is a persistent identifier? 

When publishing (spatial) data on the web, independently of the time when the publishing takes place, it 
is important that the identifiers refer unambiguously to the same resources over time. A persistent 
identifier is s a long-lasting globally unique reference to a digital resource.  

Is there only one kind of Persistent identifier?  

There are several technologies available to realize persistent identifiers and each has its own set of 
advantages and disadvantages.  

A. HTTP URIs as persistent identifiers 

The more commonly used URI (Universal Resource Identifiers) is the HTTP URI, which refers to the subset 
of URIs that, in addition to identifying a web resource, provides a means of locating the resource (e.g. its 
network location). This type of URI, promoted by the World Wide Web Consortium, relies on the HTTP 
protocol for retrieving the associated information. In order to ensure persistence, HTTP servers can alias 
URLs to redirect to other URLs. “Moreover, work on the Semantic Web (see for example 
http://en.wikipedia.org/wiki/Semantic_Web) has dispensed with the notion that URLs can only be used to 
address online resources: the Semantic Web uses URLs to refer to off-line abstractions as well. For that 
reason, URLs are now generalized to URIs: Universal Resource Identifiers, rather than mere Locators.” 
(Barnes, 2012) 

B. HTTP URIs containing persistent identifiers 

HTTP URI used directly as persistent identifiers preserve the advantage of using the HTTP protocol while 
making the responsibility of persistence clearer to users (Barnes, 2012). In this category we can have 
Persistent Uniform Resource Locator (PURL) and ARK (Archival Resource Key5) which has been used at the 
California Digital Library. 

The Persistent Uniform Resource Locator (PURL) is a kind of URI that act as permanent identifiers in the 
face of a dynamic and changing Web infrastructure. “Instead of resolving directly to Web resources, 
PURLs provide a level of indirection that allows the underlying Web addresses of resources to change 
over time without negatively affecting systems that depend on them. This capability provides continuity 

                                                      
5http://tools.ietf.org/html/draft-kunze-ark-15 
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of references to network resources that may migrate from machine to machine for business, social or 
technical reasons.”6 

“To illustrate: an ARK looks like ‘http://example.org/ark:/12025/654xz321’. This is clearly an HTTP URI, 
but it embeds a persistent identifier (ark:/12025/654xz321) inside a URI for an ARK resolver (here 
http://example.org). While ‘ark:/12025/654xz321’ is itself an ARK identifier (a name associated with a 
thing), the URI which includes a resolver, ‘http://example.org/ark:/12025/654xz321’, is considered fully 
equivalent. The structure of the URI, including the ‘ark:/’ component, indicates that this is intended to be 
an ARK, and not just any HTTP URI. PURL takes a similar approach, e.g. http://purl.oclc.org/keith/home is 
an HTTP URI which includes the persistent identifier ‘keith/home” (Barnes, 2012). 

C. Other types of persistent identifiers 

Non HTTP URIs are the identifiers schemes separated from the HTTP protocol. One example is the URN 
(Uniform Resource Name). The URN identifies a resource by name in a particular namespace. The 
International Standard Book Number (ISBN) system for uniquely identifying books provides a typical 
example of the use of URNs. 

Another type of persistent identifier is the Digital Object Identifier (DOI), managed and maintained by the 
DOI Foundation, and is often used to refer to published articles, but they cost money. 

Life Science Identifiers LSID, developed by IBM specifically for the life-sciences community. The LSID 
protocol specifies a standard way to locate the data (as well as a standard way of describing that data). 
They are a little like DOIs used by many publishers. 

The current PID State-of-play is not focused on any of the above technology, however it should be noted 
that most work done and mentioned by the stakeholders in the interviews is around URI, and in particular 
HTTP URIs that meet the persistence requirement. 

Why Persistent Identifiers governance? 

Changes that apply to persistent identifiers are therefore very sensitive and the associated procedures 
and rules need to be formalised. Some of the questions that need to be answered when managing 
persistent identifiers are listed below: 

 What should be identified? Real-world or spatial object?  

 Who can assign persistent identifiers? What happens when more than one organisation issue IDs 
for the same “thing”? 

 Who is responsible that these identifiers are indeed persistent?  

 Who has the authority to change them? How is change managed when it involves “things” from 
multi-objective policies involving multiple organisations? 

 Who evaluates the impact of the change and decides which is the best way to make the change 
when data is shared? 

 How do you govern the objects for which it may be difficult to have persistent ids (model runs, 
time series, and sensors, frequently changing by the minute)? 

 

                                                      
6
http://purl.oclc.org/docs/index.html 



ARE3NA (D.TD.04) – Vasilescu et al. (2015): Governance of Persistent Identifiers 

 Page 13 
 

Table 1 Events that can affect the PID scheme (Kevin Richards, 2011) 

Level Event Desired effect 
(Requirements) 

What is needed to achieve desired effect 

   URI PURL DOI LSID 

Authority Organisation 
renamed 

 

Old organisation 
name is 
maintained for the 
identifiers 

DNS domain name 
must be kept and 
redirected 

PURL resolver 
redirects to the 
new organisation 
domain name  

 

DOI resolver 
redirects to the 
new organisation 
domain name  

 

LSID SVN records 
need updating 
and LSID resolver 
redirects to new 
organisation 
domain  

 

Organisation 
restructured 

 

New organisation 
department 
maintains old 
identifiers 

New department 
takes control of 
the web site that 
serves the URI 
documents  

 

New department 
takes control of 
the web site that 
serves the PURL 
documents  

 

New department 
takes control of 
the web site that 
serves the DOI 
documents  

 

New department 
takes control of 
the LSID resolver  

 

Domain name 
lost 

Old identifiers are 
maintained 

Not possible  
 

PURL resolver is 
redirected to the 
new domain name  
 

DOI resolver is 
redirected to the 
new domain name  
 

Not currently 
possible. LSIDs 
require control of 
the authority 
domain name for 
DNS lookup.  
 

Context Dataset 
transferred to a 
different 
authority 
 

New authority 
maintains the old 
identifiers 

Only possible if 
the old authority 
redirects to the 
new authority for 
resolution  
 

PURL resolver is 
redirected to the 
new authority  
 

DOI resolver is 
redirected to the 
new authority  
 

LSID resolver is 
redirected to the 
new authority 
LSID resolver  
 

Datasets 
merged / split / 
renamed 
 

Both dataset 
identifiers remain 
resolvable 

Mapping (URI 
redirect) required 
from old dataset 
name to new 
dataset  
 

PURL resolver 
redirects to new 
dataset resolver  
 

DOI resolver 
redirects to new 
dataset resolver  
 

LSID resolver 
redirects to new 
dataset resolver  
 

Object Expression of 
metadata 
changes 
(different 
vocabulary is 
used) 
 

The meaning and 
understanding of 
the resource the 
identifier refers to 
remains the same 

Document that 
the URI resolves 
to needs updating  
 

Document that 
the PURL resolves 
to needs updating  
 

Document that 
the DOI resolves 
to needs updating  
 

Metadata 
response for that 
LSID needs 
updating 
 

Content of 
metadata 
changes 
 

Metadata includes 
an indication of 
when the record 
was last updated 

Document that 
the URI resolves 
to needs updating  
 

Document that 
the PURL resolves 
to needs updating  
 

Document that 
the DOI resolves 
to needs updating  
 

Metadata 
response for that 
LSID needs 
updating  
 

Resource is 
destroyed 
 

Persistent 
Identifier 
continues to 
resolve. Metadata 
explicitly states 
that the resource 
has been 
destroyed. Object 
identifier is not 
reused. 

Document that 
the URI resolves 
to needs updating 
to specify this 
record is 
deprecated  
 

Document that 
the PURL resolves 
to needs updating  
 

Document that 
the DOI resolves 
to needs updating  
 

Metadata 
response for that 
LSID needs 
updating. Version 
of the LSID may be 
updated if there is 
a replacement 
record  
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Why using the GOFA for this study? 

Most PID Strategies issued by the Member States are focused on the technology but, rightly, its 
implementation has other aspects/implications (e.g. it raises costs). In order to correctly assess the 
feasibility of having PID governance in place, it is important to have a clear view on the cost model 
together with the associated benefits/business case (Financing). 

Besides the cost model and benefits, it is important to consider how things should be done technically. 
Below some of the additional questions that should be answered: 

 What are the operations that need to put in place to support the PID governance? (Operations) 

 How do you ensure, technically, that your IDs can be sustained after a period of time? 
(Architecture) 

 How do you ensure the uniqueness of the IDs? (Architecture) 

 How do you deal with objects for which it may be difficult to have persistent ids: model runs, time 
series, sensors, frequently changing (by the minute). (Architecture) 

These questions were used later in the study for a qualitative analysis and the SWOT analysis. However, 
some questions would not be investigated into details, due to limited scope of this study and the level of 
maturity encountered. Most of the GOFA elements are not at all documented, or they are even in the 
initial stage of development. 

This study aims at answering the governance related questions by putting forward practical guidelines for 
INSPIRE data providers on how to set up an organisational and technical infrastructure for creating and 
maintaining (longer term) PIDs for INSPIRE objects that can be used in GML and RDF/linked data. These 
practical guidelines are presented as: 

 Best practices, 

 Recommendations, 

 A specific check list of things to think about. 

2.1. Requirements 

Information intensive domains require systematic design methods that can scale and are, at the same 
time, cost-effective. 

Identifiers are names that refer unambiguously to a specific resource. For this to happen, a set of 
requirements need to be met. These requirements may concern the design and management of PIDs or 
about the PID System, as well as the operations of the organisation which is considering using PIDs. 
(Requirements referred also in several papers (Gordon McKenna, 2011)(Kevin Richards, 2011)(Daan 
Broeder, 2008) 

 

Table 2 PIDs Requirements 

ID # Requirement Description 

R1 Globally unique The identifier should be unique in the INSPIRE domain and also beyond 
the domain of INSPIRE. Additionally, organizations should document and 
make public in which domain/sub-domain/context their PIDs are unique. 
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ID # Requirement Description 

R2 Persistent  The identifier should be permanently assigned to a resource. 
Additionally, organizations should document and make public what they 
mean by ‘persistent’ and how this is implemented. 

R3 Resolvable The choice for PIDs doesn’t imply that the users can have access to 
resources. As there might be situations where not all resources are 
accessible, organizations should make clear and publish information 
about which of their PIDs resolve to an available resource. 

R4 Reliable The organisations that manage PIDs should commit that the identifiers 
are persistent. The identifier should ensure that the resource is what it is 
said to be (its authenticity). 

R5 Provenance The PID solution should give guarantee over time about its origin, 
meaning the organization that has issued the identifier. The only 
guarantee of the usefulness and persistence of identifier systems is the 
commitment shown by the organisations that assign, manage and 
resolve the identifiers. The organisation should be stable (mainly 
organisations that endure little change to their name) and long-lived 
(organisations are more likely to exist in the future).  

R6 Cost effective The PID solution should be cost effective – free of charge, or very low 
cost in relationship to their available resources. 

R7 Supported by policy The use of PIDs should be part of the written policy of the organization. 

R8 Managed by 
embedded 
processes and 
procedures 

The management of an organization’s PID system should be part of the 
written processes and procedures of the organization. These processes 
and procedures should take into account the events that impact an 
existing Persistent Identifier scheme and the associated requirements to 
be met (see Table 1). 

R9 Interoperability The PID solution should be interoperable. Interoperability can be of the 
following types: 

1. Syntactic interoperability. The ability of systems to process a 
syntactic string and recognise it as an identifier (and initiate 
actions) even if different syntax schemes are used in different 
systems.  

2. Semantic interoperability. The ability of systems to determine if 
two identifiers denote precisely the same referent; and if not, 
how the two referents are related.  

3. Community interoperability. The ability of systems to collaborate 
and communicate using identifiers whilst respecting any rights 
and restrictions on usage of data associated with those 
identifiers in the systems.  

R10 Granularity Granularity refers to the level of detail at which persistent identifiers will 
need to be assigned. The granularity requirement influences the 
complexity of the PID solution. 
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ID # Requirement Description 

R11 Versioning The PID solution should support the changes that can affect an object or 
its context: 

 the authority (e.g. organisation is restructured), 

 context (e.g. the datasets are transferred to a different 
authority) and  

 Object (e.g. the metadata of the object is changed). 

 

2.2. Challenges 

2.2.1. Governance 

The conclusions that could be drawn based on the literature review performed in Phase 2 and 
documented in the “State-of-Play” report, regarding the governance are the following: 

ID# Description 

IG1 
Policy is often associated with URI design rules7and the management of domains. 

However, there is definitely more than these two elements. 

IG2 
PIDs are often equated to http URIs, while alternative technologies with their 

advantages and disadvantages are often unknown. 

IG3 
When a policy exists, it is not always formalised, depending on the size and 

organizational structure. 

IG4 
There seem to be no examples of PID organisational structures in the context of 

INSPIRE and in e-Government. 

IG5 
There is a lot of theoretical work about the “technical side” of persistent 

identifiers, often associated with linked data. 

IG6 
There is a lack of a holistic picture that integrates the GOFA dimensions. 

IG7 
PIDs governance is an inherently complex topic given the way that “ICT 

governance and management” is done in the different Member States. 

IG8 
There is “no silver bullet” for PID governance 

 

 

                                                      
7
 The set of rules applied for the URI sets that are under common governance. 
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2.2.2. Operations 

The conclusions that could be drawn based on the literature review performed in Phase 2 and 
documented in the “State-of-Play” report regarding the operations are the following: 

ID# Description 

IO1 
The domain owner is implicitly considered to be responsible for registration and 

validation. 

IO2 There is little discussion about long term preservation and most papers mention 303 
Redirection. 

IO3 There is little discussion about validation of PIDs (it is much more about 
standardization and very little about control). 

 

2.2.3. Financing 

The conclusions that could be drawn based on the literature review performed in Phase 2 and 
documented in the “State-of-Play” report regarding the financing are the following: 

ID# Description 

IF1 
There are no formalized business cases for PIDs – it is believed that the interest in 

linked data is sometimes enough: 

 E.g. John Sheridan, Head of Legislation Services “A business case for using linked 
data would like making a business case for using electricity.” 

 

IF2 There seems to be no cost model for PIDs. For linked data or the implementation of 
INSPIRE, when they can be found, they are very different from one case to the 
other. Below are a few examples: 

 Development costs, maintenance costs, promotion costs – linked data 

 Operating costs of the IT infrastructure, production of interoperability 
business model for the implementation of INSPIRE,  IT structure processing 
of spatial data, personnel – INSPIRE Germany  

 

IF3 No clear understanding on the investment needed to set up PIDs.  

 

 

2.2.4. Architecture 

The conclusions that could be drawn based on the literature review performed in Phase 2 and 
documented in the “State-of-Play” report regarding the architecture are the following: 
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ID# Description 

IA1 
Most referenced work is the 10 Rules for Persistent URI and Designing URI sets for 

UK Public Sector. 

IA2 There is no EU agreed policy for PIDs for centrally managed, shared resources. 

IA3 Several guidelines have been put forward for the URI persistence (IETF - RFC2616., 
UK - Designing URI sets for UK Public Sector, ISA), but currently these are just 
recommendations and not always aligned. 

IA4 Control and validation are as important as standardization but often overlooked. 

 

3. BEST PRACTICES 

This section will present for each of the four topics, Governance-Operations-Financing-Architecture the 
state-of-the-art. The technique used to reach these observations is desk research and interviews (four 
stakeholders) as well as general theoretical best practices following past experience (for example the 
study on the governance of the European Interoperability Strategy) and methodologies and frameworks 
(such as COBIT8 and ITIL9). 

3.1. Governance 

This section summarises the best practices, regarding governance, identified during this study and lists 
some recommendations for the EC regarding the next steps. 

From the literature review it seems the “persistent” term/requirement is still not clear (the criteria are 
not clear, nor documented/supported by a policy in most cases). Therefore the “persistence” has to be 
considered from different aspects, such as governance together with the design and underlying 
technology.  

As there is no “specific sustainability-related rules or governance” (Science, 2011) on the PID 
systems/service providers, having a mature PID governance model is essential.  

 

Figure 5 PID governance blocks 

                                                      
8
 http://www.isaca.org/COBIT/Pages/default.aspx 

9
 http://www.itil-officialsite.com/ 
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PID governance design should consider the following three governance building blocks and integrate 
these into one suitable governance model. The best practices and recommendations are given for these 
three governance building blocks. 

• Governance policy and principles: The principles define basic and overarching rules or 
directions that steering and control rely on (e.g. in risk management). They form the general 
framework for an organisation’s PID governance. These principles are designed for the 
cooperation and collaboration between all relevant units and the governance functions as 
well as for the steering of suppliers (service providers). They are meant to align the PID 
governance with the INSPIRE governance rules, procedures and National leadership culture. 
The policy includes for example the scope and mandate (what needs to be identified and 
which are their requirements for identification), applicable legal rules and regulations etc. 

• Governance organisation: The bodies that are responsible for ensuring high adherence to 
the overall strategy and have as a goal efficient operations. Their intention is to achieve 
effective decision making processes including relevant roles and responsibilities. 

• Governance processes: These processes are the means to implement and execute the PID 
governance and tie tightly in with the information governance bodies. These processes 
should be designed or adapted to have a strong focus on interfaces towards business and 
external providers. Implement effective controls or KPIs to manage the business oriented 
objectives from the business side towards information governance. 

 

The best practices consist of both practical best practices identified during the data collection as well as 
theoretical best practices for the medium- and long-term governance. The best practices start from 
generic best practices to PID-specific best practices. 

3.1.1. Generic Best Practices 

Medium-term and long-term governance is often something that is considered at a very late stage and 

this can result in delays and issues for both governance and to some extent operations as well. The work 

needed in order to ensure that the medium- and long-term governance is in place by the time it is 

needed needs to be addressed early in the process. 

Because the decisions and policies that are defined under the governance affect all the stakeholders 

within an area, it is important that all stakeholders are involved in the governance in one way or another. 

This involvement could imply either direct involvement in the governance or indirect involvement 

through consultation. This is important in order to ensure that the needs and requirements of all 

stakeholders are considered in the decisions that are made. In the context of PIDs, the main stakeholders 

are: 

 European Commission – Representatives from relevant DGs, generally with the role of coordinating 
and driving the work (in the Member State groups, they are mainly observers, but should also 
provide input on how to drive the different sectors towards more maturity to create sectorial 
(cross-border) communities) 

 Member State Representatives – These are representatives from the Member States with the 
mandate to make decisions and ensure the implementation in the Member States 

 National Experts – These are experts from different parts of the national communities 

 Sector Experts – These are sector experts from the different Member States (and sectorial 
communities) 



ARE3NA (D.TD.04) – Vasilescu et al. (2015): Governance of Persistent Identifiers 

 Page 20 
 

 External Stakeholders – These are representatives from stakeholder groups outside the scope of 
INSPIRE, these can e.g. be representatives from other PID initiatives or representatives from 
relevant standardisation bodies or industry representatives. These are included or consulted on an 
as-needed basis. 

 

Best practices G1 – Stakeholder Representation (Governance organisation) 

When setting up governance it is important, that all stakeholders both in the internal and external 
environment are involved and that their level of involvement is defined. 

The governance should be inclusive, including all stakeholders either directly or indirectly. 

 

These stakeholders should then be structured in a governance structure. Building on the idea of a hybrid 

model (see Annex), the organisational structure could look as illustrated in the figure below. 

 

This kind of structure can generally be used regardless of whether a unification scenario or a coordination 

scenario is selected. In order to make the governance structure sustainable, it is important that is flexible, 

so that it can be adapted to future circumstances as change occurs. The basic concept of the model 

shown above is that it is a modular approach to a governance structure. The governance structure 

contains groups that on an as-needed basis have working groups to tackle specific issues and provide 

input to the group on these issues. The groups are then represented on a governance board, where all 

the high-level crosscutting decisions are made. 

 

Best practices G2 – Flexible Governance Structure (Governance principles) 

A governance structure needs to be able to adapt to changes. Furthermore, as changes occur and 
different issues need to be addressed, it is necessary to be able to create (and remove) groups and linked 
working groups as needed. 

The governance structure should flexible and it should be possible to add groups and working groups on an 
as-needed basis. 

 

As the governance needs to be able to make decisions and implement these, it is important that the 

board include representatives that have the mandate to make decisions and ensure their 

implementation. However, it is also important that these decisions are in line with the technical needs 
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and restrictions, meaning that there is a need for expert input. The challenge that is often encountered is 

that the people with the expert knowledge do not have the mandate to make decisions and ensure the 

implementation and those with the mandate are often higher-level representatives and do not have the 

expert knowledge. It is important that the governance include both expertise and mandate. In addition to 

this, it is very important that the governance incorporate in its structure, the concept of “structural 

representation”, this means that each group is represented on the board. This is important because the 

groups will typically consist of the technical experts, in the case of the for example the hybrid model, 

either national experts or sector experts and these need to be represented on the main board that makes 

the high-level decisions.  

 

Best practices G3 – Mandate, Expertise and Decision Making (Governance principles) 

There is a need to be able to make decisions and ensure their implementation, but it is also important 
that the decisions are aligned with the actual needs and constraints within the domain. Furthermore, it is 
important that the expert views and inputs of all groups are represented on the main board. In addition 
to this, in order to ensure that the expert knowledge is taken into account, it is important to have this 
designed into the decision-making processes. 

The governance should include representatives with the mandate to make decisions and ensure their 
implementation, but also the expertise to make the right decisions. The governance should include 
structural representation and clearly defined decision-making processes. 

 

As established, the experts do not always have the mandate to make decisions for the Member State or 

sector, but does have the required knowledge or expertise, which the representatives on the board who 

have the mandate to make the decisions (and enforce the implementation of these) need in order to be 

able to make the best possible decisions. This clear illustrates two roles, decision-makers and experts, 

however, it is not always obvious, and therefore it is important to define the roles and responsibilities of 

each board. In the context of the organisational structure above, a short description of these could be as 

follows: 

Governance Board: 

 Responsibilities: Making the overall decision that fall within the different topics/issues/objectives of 

the governance 

 Composition: European Commission, Member State representatives, Member State and sector group 

representatives as well as (relevant) external stakeholders 

Member State Groups: 

 Responsibilities: Formed at Member State level, they are responsible for ensuring the lower-level 

governance of the sectors that are not yet mature enough to have sectorial (cross-border) 

communities.  

 Composition: National experts and external stakeholders, European Commission (as observer), 
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Sector Groups: 

 Responsibilities: These are groups are formed at EU level (based on existing cross-border sectorial 

groups) and are responsible for ensuring the lower-level governance of the sectors and discussing 

sector specific issues 

 Composition: European Commission, sector experts and external stakeholders 

Working Groups: 

 Responsibilities: These working groups are responsible for analysing and providing different options 

and recommendations on specific topics/issues/objectives of the governance. 

 Composition: European Commission, Member State/sector experts and external stakeholders 

Of course, such descriptions should be more detailed once the actual governance structure has been 

defined. Furthermore, the role and responsibilities of each stakeholder within the context of each specific 

group should also be defined. Typically, when defining responsibilities, liability follows responsibilities, but 

this is not always the case. It is therefore important to also define who is liable for what. 

 

Best practices G4 – Roles, Responsibilities and Liabilities (Governance organisation) 

In order to ensure that it is clear which stakeholder should be involved in governance and how as well as 
what they should each do, it is important to define roles and responsibilities. Furthermore, with the 
assignment of responsibilities there should also be a clear assignment of liabilities.  

There should be a clear definition of roles and responsibilities as well as liabilities. 

 

Naturally, in order to be able to assign roles and responsibilities, it is first necessary to define what the 

objectives and approach of the governance are, i.e. what the purpose is and how to achieve it. In this 

context it is very important that the objectives are set taking into account all the stakeholders, but also 

the external environment as it may affect the objectives in terms of realism as well as the approach. 

 

Best practices G5 – Objectives and Approach (Governance principles) 

It is important to define the purpose and approach to achieving this as well as how the external 
environment affects is and thus how it is taken into account.  

There should be a clear definition of the objectives and the approach to achieving this as well as how the 
external environment is taken into account in this. 

 

 

Creating the structure from scratch – striking the balance 

When creating an organizational structure such as the one illustrated above, it is important of course to 

take other things into account, two key considerations include: 

 Effectiveness and efficiency 

 The nature of the decision-making 
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The effectiveness and efficiency of course also links back to the feasibility of the scenarios as mentioned, 

however, effectiveness and efficiency is also about the design of the structure. Effectiveness relates to 

the ability of the structure to ensure that all the input, both needs of stakeholders and expert input on 

what is best, is taken into account. The most direct way of ensuring this is that all groups be placed 

directly under the board and are represented on the board so that they can voice their needs and provide 

their opinions. However, efficiency is the other factor of this particular equation and it is important to 

keep in mind that if there are too many representatives on a board, then the decision-making becomes 

very slow and cumbersome when all representatives have to have the opportunity to be heard.  

On the other hand, the nature of the decision-making is also important in terms of defining the structure. 
Whilst structural representation of stakeholders on the board makes it possible to use the same structure 
for bottom-up and top-down decision-making, it is important that it be considered. If the decision-making 
is top-down, then the board itself sets the agenda and there is less need for structural representation in 
the actual decision-making, however, if it is bottom-up, then it should be the groups setting the agenda 
and for this there will be a need for much more coordination across groups (as implied in the sentence, a 
coordination scenario is by nature more bottom-up). 

 

Best practices G6 – Striking the balance to achieve effectiveness and efficiency (Governance principles) 

Ensuring effectiveness and efficiency of governance is very important and in order to achieve it, it is very 
important to consider whether the approach to should be top-down or bottom-up and how many layers 
there should be in the governance. 

In order to ensure effectiveness and efficiency, the governance structure should be designed taking into 
account the best-suited nature or decision-making within the domain. 

 

3.1.2. PID-specific Best Practices 

An important thing to consider when defining the governance structure and setting the objectives and 
approach of the structure in the context of PIDs, is that there must be a drive towards increasing the 
maturity of less mature communities as this affects the efficiency and effectiveness of the decision-
making as well as the implementation. 

 

Best practices G7 – Driving the maturity of Communities (Governance principles) 

It is important to drive the maturity of communities in order to increase the efficiency and effectiveness 
of the governance (and of course the communities themselves). 

The governance should drive the maturity of the different communities. 

 

More basic in the specific context of PID, resources are the most basic element there are and it is 
therefore important to have a clear view on who is dealing with what kind of resources and how they are 
dealing with these. 
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Best practices G8 –Process standardisation (Mainly Operational)  

Common compliance and standard integrated processes can eliminate redundancy, reduce the 
complexity and enable the interoperability. By process standardisation, together with the support of the 
technologies, cases where resources have multiple identifiers could be avoided.  

All organisations managing PIDs should aim at reducing complexity, redundancy and inefficiencies by 
adopting standardized processes, data structures, and technologies. 

 

When governing something, policies are very important. The Business Dictionary defines policy as10: 

1. Politics: (1) the basic principles by which a government is guided. 

[…] 

3. Management: the set of basic principles and associated guidelines, formulated and enforced by the 
governing body of an organization, to direct and limit its actions in pursuit of long-term goals.  

Policies, being basic principles (and guidelines), are important as they serve to create a clear and common 
approach to things for all parties that are subject to the governance. This not only helps to ensure 
alignment in the way things are done under that entity, but also enables coordination (or unification) with 
other entities (providing the policy is made public). By defining a policy and making it public, other 
entities can more easily coordinate their approach.  

Naturally, under a potential unification scenario, there would be a single policy applied across all 
stakeholders, as opposed to a coordination scenario, where some basic common principles should be 
defined in a common policy, but the bulk of the principles (and guidelines) would be defined by the 
different stakeholders in whatever groupings (or communities) they see fit.  

In many cases, the approach or policy of different stakeholders has been developed or is being developed 
and is being made publicly available. This is a clear best practice and is also very important in the context 
of PIDs; however, the approaches to documenting these could be made more similar for purposes of 
comparability and mapping. The publication of the policy not only serves to facilitate comparability and 
mapping, but also creates more transparency in general. Whilst the interviews have shown that not all 
stakeholders have policies yes, there seems to be a consensus that there should be clear policies. 

 

Best practices G9 – Governance policy 

The overall principles adopted by the organisations regarding PID governance, developed together with 
the experts and implementers and supported by the relevant authorities should be defined, documented 
and made available. This would offer the needed level of assurance and support interoperability.  

All organisations managing PIDs should have a written policy stating how the IDs are created and managed, 
who is responsible for the reliability, persistence and availability. This policy should be made available to 
other stakeholders, preferably in a standardised manner that makes it easy to compare or map different 
approaches. More work would be needed to define a standardised approach and to identify who would be 
best placed to define it. 

 

                                                      
10http://www.businessdictionary.com/definition/policy.html#ixzz31D5I20BV 

http://www.businessdictionary.com/definition/policy.html#ixzz31D5I20BV
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Figure 6 PID governance Policy 

 

The PID governance policy should include at least the following building blocks: Governance scope, 
applicable legal rules& regulations, PID standards, PID quality management, information security and 
authorisation, long term preservation, PID lifecycle management, service levels agreements. 

The figure below shows an example of a structure for the policy document. 

 

Figure 7 Example of a PID governance policy structure 
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3.1.2.1. Governance Scope & Mandate 

The scope of the PID governance must be clearly stated. The PID governance scope would include the 
scope of the information, the domain covered (e.g. which resources need identification), definition and 
maintenance of the ownership including the business rules, access criteria, related business processes, 
the criticality of identified information assets.  

By domain, it is understood the user community interested in the service that provides the content that is 
identified (i.e. data custodian/ data provider); the PID services providers, the technology and standards 
used, together with the roles and responsibilities. 

In the context of linking data and using data, access to the resources is naturally an important aspect (the 
root cause for the need for PIDs). The access can be free or it can be restricted. In most cases, the 
resources are observed to be freely accessible, however, not in all cases. It is self-evident that it is 
important for stakeholders to know what access rights are required for what. In order to ensure 
transparency concerning access, this information should be specified in the published policy.  

 

Best practices G9 – Resources (Governance policy) 

When managing PID systems, an organisation should have in place all the basic processes that ensure that 
these IDs refer unambiguously to a specific resource over time. The resources that are in scope should be 
clearly mentioned, together with who has the right to assign identifiers. 

An organisation should clearly state in their policy what sort of resources they are identifying and who has 
the right to assign identifiers. 

 

Examples: 

Examples of resources identified 

Netherlands: The basic registries, basic datasets and INSPIRE datasets. 

Australia: Real world things, schematic resource (vocabularies), spatial objects. 

Finland: Places in a place name register of National Land Survey, maritime data (nautical chart), INSPIRE 
spatial objects, real world things as well as other digital objects such as documents and concepts related 
to those INSPIRE spatial objects. 

France: Data sets, service, code list, coding inside the code list, spatial objects. 

 

Examples of who has the right to assign identifiers 

Australia: register manager or owner, data custodian. 

Finland: “The right to assign identifiers lies with the data source (owners). The principles are based on 
requirements from INSPIRE and in the national implementation teams/working groups they have to 
define who is the responsible within that group”. Esa Tiainen 
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Netherlands: “The AdV as a whole and each mapping agency.” Clemens Portale 

UK: “Governance processes are still evolving. In our current model, underneath a given domain, there is 
an assumed governance authority who may be an individual or a stakeholder group. Blocks of URI space 
call 'collections' are delegated for the publication of a cohesive set of supporting vocabulary, reference 
data and operational/transactional/statistical data. As yet process for this are not well developed.” Stuart 
William 

 

Whilst access to resources is an important aspect to consider, govern and make public, it is equally 
important to establish responsibilities in general and in the context of PIDs and different resources, it is 
also important to consider who is responsible for what resources. 

 

Best practices G10 – Shared resources (Governance processes) 

In some cases, resources are shared between different organisations. These resources should be 
identified and the necessary measures for their management taken and documented in the policy.  

In case of shared resources, it should be clear and agreed who is the main responsible for those resources. 
This must be documented in the policy. 

It is inevitable that these shared resources have multiple identifiers. However these resources should not 
have duplicate identifiers (use adequate design rules), and links between these different identifiers should 
be created (using alias or a link set). If possible the assignment of IDs should be automated. 

 

3.1.2.2. Applicable Legal Rules and Regulations 

Applicable Legal Rules and Regulations relates to the applicable data privacy or national regulation in the 
context of PID governance. 

Best practices G11 – Applicable Legal Rules and Regulation (Governance organisation implementing policy 
and principles) 

All organisation managing PIDs should specify in the policy the relevant data privacy or applicable national 
regulation. 

 

3.1.2.3. PID Standards 

The policy should contain the set or PID standards used, the rules for definition, creation and 
maintenance of PIDs. 

Best practices G12 – PID Standards (Governance Policies and Principles) 

There are several standards currently used for the PID systems: 

 the Uniform Resource Name (URN); 

 the persistent URL (PURL); the Handle system; 

 the digital object identifier (DOI); 

 National Bibliography Numbers (NBNs); 
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 the Archival Resource Key (ARK); 

 The Open URL. 

All organisation managing PIDs should mention in their policy the set or PID standards used, the rules for 
definition, creation and maintenance of PIDs. 

 

3.1.2.4. PID Quality Management 

PID quality management is the act of overseeing all activities and tasks needed to maintain compliance 
with a set of rules and requirements for PID (See 2.1Requirements).  

Best practices G13 – PID Quality Management (Governance policy, organisation and processes) 

The documentation of all overseeing activities and tasks needed to maintain compliance with a set of 
rules and requirements for PID (e.g. unique, persistent, resolvable etc.) gives additional level of assurance 
in the PID system and also ensures that no aspect is missed.  

All organisation managing PIDs should describe in the policy PID quality management. 

 

3.1.2.5. Information Security and Authorisation 

Though most frequently the resources are freely accessible, there might be cases when the access to 
them is restricted. Therefore it is important to classify the resource by their sensitivity level and to specify 
which level of (IT) security policy is applicable. This would imply the definition of access rights taking into 
account data sensitivity, roles and responsibilities, legal requirements.  

Best practices G14 – Access (Governance policy) 

In most cases resources are freely accessible. In cases where special rights are needed for accessing 
certain resources, this should be documented in the policy.  

All organisation managing PIDs should specify in the policy the access rights needed for accessing the 
resources. 

 

3.1.2.6. Long Term Preservation 

Requirements for long term preservation of information the PIDs, in order to ensure the quality of the 
resources over time.  

Best practices G15 – Long Term Preservation (Governance policy) 

In order to ensure the quality of the resources over time, the organisations need to address a set of 
requirements.  These requirements should be formalised and clearly stated. 

All organisation managing PIDs should specify in the policy details on how the ensure long term 
preservation. 
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3.1.2.7. PID Lifecycle Management 

Though by definition a PID should be persistent, therefore not change, there are cases where some 
events trigger changes that affect the PIDs. How an organisation manages change, should be documented 
in the governance policy.  

Recommendation 

The stakeholders have expressed their interest in a more simplified Life Cycle guideline, some similar to 
ISO 19135 procedures for item registration.  

 

Best practices G12 – Change management (Governance organisation and processes) 

In some cases, changes can occur that affect the PID. Should such changes occur, it should be clear the 
process and the responsibilities regarding change.  

An organisation should clearly define the change management process together with the roles and 
responsibilities.  

 

3.1.2.8. Service Levels Agreements 

A service-level agreement (SLA) is a part of a service contract where a service is formally defined. General 
guidelines concerning the SLAs, such as structure, format, scope of application should be documented. 
Additionally it should be mentioned the responsibilities with respect to different measurable aspects of 
what is being provided, such as availability, performance, response time for problems, as well as 
reasonable expectations for response and remediation when data errors and flaws are identified.  

Best practices G13 – Service Levels Agreement (Governance policy, organisation and processes) 

For PID service providers or consumers it is important to have an SLA, where a service is formally defined.  

An organisation should specify the guidelines for the service levels agreement.  

 

3.2. Operations 

This section will summarise the best practices and recommendations concerning the processes required 
for the management of PIDs and the tools used. 

Best practices OP1 - Processes 

When managing PID systems, an organisation should have in place all the basic processes that ensure that 
these IDs refer unambiguously to a specific resource over time. 

An organisation should be clear at least about the following process: registration, validation, redirection, 
long-term preservation and if needed mapping. 

 

Best practice OP2 – Roles and responsibilities 

When managing PID systems, an organisation should have in place clear roles and responsibilities 
regarding the operations. 
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An organisation should give a clear definition of the basic operations and set up clear roles for each of these 
operations. The organisation managing the PIDs is responsible for the persistence, reliability of the PID 
system and the change management. 

 

 

Recommendation 

The European Commission should give guidelines concerning the definition of the operations and assure 
the uniqueness of the domains. 

 

 

 

The illustration below shows the roles and relations between different key people in the organisation of 
PIDs. 

 

 

Figure 8 Organisational roles 

 

These roles are important and whilst they are very similar to the roles found in most organisation 
structures or teams that work with data and development. For the specific aspects for PIDs, however, the 
logic and structure of the team should remain the same as with any data or development team or 
structure.  
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These roles, typically found in most organisation structure, are the following: 

 User, that consumes the data, 

 Data Owner, the actual owner of data, 

 Data Steward that makes or advises on the implementation through dialogue with the users, 

 Data Custodian, who takes care of the data (which is typically a team consisting of one or more 
business analysts and enterprise architects).  

The data owner and data custodian can in some cases be the same, but often they are separate people or 
even departments or units (non-IT data owner and IT data custodian). The data owner and data custodian 
also communicate with the users, essentially to understand their needs better. Whilst it may appear that 
the data steward is therefore superfluous, this is not the case, because it is a dedicated role and they 
engage on a much wider range of issues, whereas the data owner  and custodian engage on specific more 
(data or IT) technical aspects. 

To provide further insight into the roles and responsibilities, also more specifically in the context of PIDs, 
the table below is provided. 

Table 3 Organisational structure 

Role Responsibility 

Data steward  
• Defines data and PID policies and communicates these to the 

users, including other data stewards, data owners and 
custodians, i.e. other parties working with PIDs as well as the 
users. 

• Advises in implementation of policies, providing input for both the 
data owners and the custodians that implement the PIDs. 

• Ensures control of information, ensures sharing and where 
appropriate who can and cannot access data as well as who should be 
informed of what. 

• Coordinates delivery efforts, with an overall responsibility for the 
management and if needed coordination. 

• Separate from the internal coordination, the steward is also 
responsible for the interaction with governance (more details 
provided later in this section in the part about linking operations to 
governance).  

• Resides in business user organization 

Data owner • Defines requirements for information (including PIDs) 

• Defines information  

• Ensures quality and availability of information (related to the data that 
the PIDs refer to) 

• Authorizes access to information, both by informing the data 
custodians, but also by providing input for the data stewards to create 
the policies in this area. 

• Resides in business user organization 
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Data custodian • Manages information as per owner requirements and 
following the PID and other policies defined by the data 
stewards (collect, store, identify, preserve dispose, etc.)  

• Designs technical solution to meet requirements of the other 
stakeholders including stewards, owners and users. 

• Ensures security of information 

• Resides in IT organization (which can either be separate from the non-
IT or can be a department of the organization). 

Business analyst • The business analyst’s main purpose is to support the data 
governance organization and related data and PID initiatives 
with data insight. This role will be assigned to projects on an 
ad hoc basis. 

Enterprise architect • The enterprise architect is responsible for ensuring that the 
technical architecture supports the data and PID initiatives 
and are aligned with related defined policies, principles and 
procedures. 

User • Consumes data 

• Complies with information management policies 

 

An organisation can chose between outsourcing and insourcing of the PID service. By service, we mean 
IT Service as defined by ITIL. 

Definition IT Service 

“A service provided by an IT service provider. An IT service is made up of a combination of information 
technology, people and processes. A customer-facing IT service directly supports the business processes 
of one or more customers and its service level targets should be defined in a service level agreement. 
Other IT services, called supporting services, are not directly used by the business but are required by 
the service provider to deliver customer-facing services.” ITIL 

Independent of the option (insourcing or outsourcing) the following process are the most common used 
processes in the context of PID: registration, v, mapping, redirection, long term preservation, monitoring. 

Each of the process below will be described in accordance to good practices from COBIT 5 in order to 
achieve certain objectives and produce a set of outputs. The approach described in COBIT 5 includes: 

 Process description, 

 Purpose statement, 

 Responsibility assignment matrix –Responsible Accountable Consulted Informed Chart. 

 

a. Registration - Becoming a registrar/Domain registration 

Process description: The process consists in the formal accreditation of a registrar or register owner 
(ISO 19135-1 – Procedures for item registration). This presumes that organisations need to be authorised 
to create and register valid persistent identifiers. The information about the register is managed by the 
registry owner and it is optionally overseen by a control body. For the Unification scenario, both the 
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registry owner and the control body is at EU level. Becoming a registrar/domain registration is illustrated 
below. 

 

Figure 9 Becoming a registrar/domain registration 

Purpose Statement: Registrar/register owner accreditation. 
 
RACI Chart: 
 

Activities Registrar or register owner 
(data custodian) 

Registry owner Control body 

Request Creation 
Form 

   

Evaluate 
Request 

 

 

 

Update Registry 
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b. Registration – Registering a resource 

Process description: The process consists in the registration of resources and creation of persistent 
identifier compliant with pre-defined rules. Below, two examples of the registration flows, depending on 
the chosen solution.  

 

Figure 10 Registering a resource option 1 
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Figure 11 Registering a resource option 2 

 
Purpose Statement: Register a resource and create a unique ID that will be permanent and location 
independent to access resource. 
 
RACI Chart: 

Activities Organization 
(data custodian) 

PID application (EU) PID application 
(Member State) 

ID registrar 

Request PID 

   

N/A 

Issue PID 

 

  

N/A 

Request 
Registration 

 

N/A N/A 

 

Register 
Resource 

 

N/A N/A 
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c. Validation 

Process description: The process consists in the validation of the resource registration. This process is 
a sub-process of resource registration. Depending on the context (cultural heritage, geospatial data), this 
process implies the validation of the registration against a set of pre-defined business rules.  
 
Purpose Statement: Validate the resource registration against a set of pre-defined business rules 
 

RACI Chart: 

Activities Organization 
(data 

custodian/data 
owner) 

Organisation’s 
partner 

PID application 
(EU) 

PID application 
(Member State) 

ID registrar 

Validate 
PID N/A 

 
N/A 

  

N/A 

Validate 
business 
rules 

 

 

N/A N/A N/A 
 

Check for 
mapping
s 

 

 

N/A N/A 

 

 

Recommendation 

There is an urgent need, coming from France
11

, for guidance regarding PID validation. The Commission 
should further investigate the specific needs regarding PID validation and put forward more detailed 
recommendations. 

 

d. Redirection 

Process description: The process consists in the following activities: create, read, update, and delete 
redirection rules. 

Purpose Statement: Redirection rules management. 
RACI Chart: 

Activities Organization 
(data custodian) 

PID application (EU) PID application 
(Member State) 

ID registrar 

Redirect 
rules update 
request 

    

Update 
redirect rules 

 

  

 

 

                                                      
11

 From the interview with France, David Benoit MEDDE/CGDD/DRI/MIG 
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e. Long term preservation 

Process description: The process that ensures that resources are kept in a trusted environment, where 
contents can be safely referred to in time. 

Purpose Statement: Long term preservation of the resources. 
 

RACI Chart: 

Activities Organization 
(data steward) 

User 
 

Long term vision 

 

 

Long term management 

 

 

 

 

f. Quality management 

 

Process description: The process consists in monitoring, evaluating and improving the PID 
Management.  
 
Purpose Statement: Quality management 
 

RACI Chart: 

Activities Organization 
(data steward) 

User 
 

Monitor 

 

 

Evaluate 

 

 

Improve 

 

 

 

 

Linking Operations to Governance 
 
Operations should be closely linked to the governance as they are responsible for implementing what is 
decided at governance level, within the governance structure. Furthermore, the operations needs to 
provide input for the governance on what is needed and what is possible, so that the governance can 
make the best possible decisions. In this communication and coordination with the governance, the main 
responsibilities lie with the data stewards, who gather the input from the users, data owners and data 
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custodians. The data stewards should be represented in the governance structure, typically as national 
representatives or sectorial representatives (depending on the approach with in the Member State, the 
maturity of the communities and the selected scenario). The stewards thus serve on the board (and in the 
groups) as conveyor of the input from users and the other stakeholders within the operations as to what is 
possible as well as what is needed, but they are also responsible for conveying decisions made by the 
governance to the operations and ensuring the implementation of these. 

 

3.3. Financing 

This section will summarise the best practices and recommendations concerning cost models, and the 
most common business cases. 

Recommendation 1 

Though the need for a business case for PID management is clear, it is however not documented or in 
development in the context of the PID strategy. The European Commission should give examples or 
guidelines concerning the business case and the organisations should document their own business case 
for PID management. 

 

Recommendation 2 

Defining a cost model for PID management would be hard to develop. The cost for PID management is 
generally part of the overall cost of the management of the resources and systems that manage the 
resources.  

However, best practices concerning the cost model would be useful. The European Commission should 
further investigate the feasibility of such a study, with low priority. 

 

Recommendation 3 

There is a need for financing of not only the operations, but also of the governance activities, i.e. PID 
management. 

An organisation should make clear who is financing the PID management 

 

Recommendation 4 

As with any investment or need for financing, it is important that there be a clear reasoning for making the 
investment or carrying out the financing. 

An organisation should document the Business Case for PID management 

 

3.4. Architecture 

This section will summarise the best practices and recommendations concerning the following topics: 

 The PIDs naming and design Rules; 

 The services that benefit from the use of persistent identifiers. 
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As identified during the previous phase, most work regarding PIDs has been focusing on the architecture. 
There are several guidelines concerning design rules, which were summarised in the State-of-Play. Below, 
a few of the best practices. 

Best Practice A1 – Design rules 

For the design rules, the data owner should have the liberty to choose the design. However the data owner 
should chose existing design rules that already exist and are used within their community. (E.g. the 10 Rules 
for Persistent URIs (Commission, 2012)). 

Most of the studies have been focusing on HTTP URIs. Based on the interviews with the stakeholders, it 
seems that HTTP URIs are mostly used and that DOIs are preferred for the research area. Nevertheless it 
was concluded that the PID strategy should be designed in such a way that does not exclude any of the 
standards. 

Best Practice A2 – Choice of PID standards 

The choice of standards for PIDs (e.g., URIs, DOIs, PURLs) remains with the data owner. The overall strategy 
for PIDs should not exclude any of them.  

 

Best Practice A3 – Architecture principles 

For the architecture the organisations should use intellectually open standards for the implementation of 
PIDs to ensure interoperability. 

 

 

Best Practice A4 – Quality management 

Do put management processes in place to ensure Persistent Identifiers and their associated data are always 
synchronized, so that when database records change the Persistent Identifiers for those records are 
reviewed promptly.    

 

 

Recommendation 1 

For the management of PIDs, organisations are or will be using tools.  

After the guidelines for the PID management have been tested the European Commission should further 
investigate the needs a tool for PID management. The European Commission should put forward these 
requirements and potentially an open source software solution. 

 

Recommendation 2 

The best suited architecture for INSPIRE is federated though nationally it can be centralised. However, 
because of diversity across Member States, there should be some cornerstones, minimum standards for 
PIDs. 
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Recommendation 3 

Should the uniqueness of the PID is based on a domain name; this domain should be unique and could be 
validated by the European Commission using a register of registers. The extra validation performed by 
European Commission would ensure, besides the uniqueness, the quality of registration, avoiding 
duplication of registers. (Avoid creating different registers with the same purpose and/or scope) 

 

3.4.1. Tools, services and initiatives 

For the cases where there is no PID solution in place, below there is a list of standards, tools, services and 
initiatives currently available. 

  

Title 
ARK (Archival Resource Key) 

Creator US National Library of Medicine  

Publish
er 

California Digital Library 

Date 2001  

Link https://confluence.ucop.edu/download/attachments/16744455/arkspec.pdf?v
ersion=1  

Description 
“The ARK (Archival Resource Key) naming scheme is designed to facilitate the 

high-quality and persistent identification of information objects. A 
founding principle of the ARK is that persistence is purely a matter of 
service and is neither inherent in an object nor conferred on it by a 
particular naming syntax. The best that an identifier can do is to lead 
users to the services that support robust reference. The term ARK itself 
refers both to the scheme and to any single identifier that conforms to it. 
An ARK has five components: 

[http://NMAH/]ark:/NAAN/Name[Qualifier] 

an optional and mutable Name Mapping Authority Hostport (usually a hostname), the 
"ark:" label, the Name Assigning Authority 

Number (NAAN), the assigned name, and an optional and possibly mutable qualifier 
supported by the NMA. The NAAN and Name together form the immutable persistent 
identifier for the object independent of the URL hostname. An ARK is a special kind of 
URL that connects users to three things: the named object, its metadata, and the 
provider's promise about its persistence. When entered into the location field of a Web 
browser, the ARK leads the user to the named object. That same ARK, inflected by 
appending a single question mark (`?'), returns a brief metadata record that is both 
human- and machine-readable. When the ARK is inflected by appending dual question 
marks (`??'), the returned metadata contains a commitment statement from the 
current provider. Tools exist for minting, binding, and resolving ARKs.” (Kunze, 2008) 
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Title 
ANDS (Australian National Data Service) 

Creator Australian Commonwealth Government 

Publisher ANDS (Australian National Data Service) 

Date 2009 

Link http://www.ands.org.au/about-ands.html 

Description The ANDS Register My Data service allows you to register collections of 
research materials. Descriptions of registered collections are 
published in Research Data Australia External link. 

ANDS endeavours to ensure that registered collections feature prominently in 
results from appropriate searches by internet search engines such as Google. 

Register My Data assists researchers and research organisations to publicise their 
research data collections, enabling verification of research findings and re-use of 
valuable research materials.  

Register My Data assists with the moral and legal obligations to make research data 
available.  It aims to contribute to a global research data commons. 

This service is intended for any collection of materials relevant to research.  Staff 
from universities, publicly funded research organisations, government agencies, 
data centres, museums, galleries, libraries, etc. is encouraged to use the service to 
register their collections. Typical collections include: 

 Datasets from observations, investigations, instruments, surveys, etc. 

 recordings 

 images 

 video 

 software 

 text 

 

  

Title 
CrossRef 

Creator Publishers International Linking Association, Inc. (PILA) a not-for-profit 
membership association. 

Publisher Publishers International Linking Association, Inc. (PILA) a not-for-profit 
membership association. 
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Date 2000 

Link http://www.crossref.org/02publishers/doi_display_guidelines.html 

Description CrossRef is an association of scholarly publishers that develops shared 
infrastructure to support more effective scholarly communications. 
Our citation-linking network today covers over 67 million journal 
articles and other content items (books chapters, data, theses, 
technical reports) from thousands of scholarly and professional 
publishers around the globe. 

 

  

Title 
DataCite 

Creator German National Library of Science and Technology, with Members and 
Associate Members around the world 

Publisher DataCite 

Date 2009 

Link https://www.datacite.org/whatdowedo 

Description By working with data centres to assign persistent identifiers to datasets, we 
are developing an infrastructure that supports simple and effective 
methods of data citation, discovery, and access. Citable datasets 
become legitimate contributions to scholarly communication, paving 
the way for new metrics and publication models that recognize and 
reward data sharing. 

 

Initially we are leveraging the Digital Object Identifier (DOI) infrastructure, which is 
well-established and already widely used for identifying research articles. We take 
an open approach, however, and consider other identifier systems and services 
that help forward our objectives. All DataCite DOIs resolve to a public landing page 
that contains information about the associated dataset and a direct link to the 
dataset itself. 

 

  

Title 
DOI (Digital Object Identifier)  

Creator International DOI Foundation  

Publisher International DOI Foundation  
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Date 1997  

Link ISO 26324:2012 [Information and documentation -- Digital object identifier 
system]  

Description The DOI system originated in a joint initiative of three trade associations in 
the publishing industry (International Publishers Association; 
International Association of Scientific, Technical and Medical 
Publishers; Association of American Publishers). Although originating 
in text publishing, the DOI was conceived as a generic framework for 
managing identification of content over digital networks, recognizing 
the trend towards digital convergence and multimedia availability. 
The system was announced at the Frankfurt Book Fair 1997. The 
International DOI® Foundation (IDF) was created to develop and 
manage the DOI system, also in 1997. 

 

 

  

Title 
EPIC (European Persistent Identifier Consortium) 

Creator CSC: IT Center for Science 

DKRZ: DeutschesKlimarechenzentrum 

GWDG: GesellschaftfürwissenschaftlicheDatenverarbeitungGöttingen 

SURFsara: SURFsara is part of SURF, the collaborative ICT organization for higher 
education and research in the Netherlands 

Publisher EPIC 

Date 2010 

Link http://www.pidconsortium.eu/?page_id=96 

Description PID Service Software 

The PID-Service is the main interface to register and manage persistent identifiers 
in EPIC. To help the users, the EPIC providers share the same interfaces. The PID-
Service is implemented as a RESTful web service and the software is continuously 
being developed by EPIC. Currently, the software is distributed without any support 
and with a limited documentation only. 

 

PID Replication 

The services of EPIC are highly reliable, preferment and redundant. Replicating the 
PID databases is one of the important basis to guarantee an all-time availability of 
the services. Currently, four European data centres work together to replicate each 
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other’s persistent identifiers. When a data centre was temporarily not available, the 
other EPIC centres still resolve the PIDs. To achieve a redundant and load-balanced 
setup between the data centres, EPIC utilizes the Handle System. Furthermore the 
resolution services of EPIC are of course also included into the worldwide Handle 
infrastructure to guarantee a highly reliable and performing resolution of PIDs 
issued by EPIC. 

 

  

Title 
EZID (easy-eye-dee) 

Creator University of California Curation Center of the California Digital Library 

Publisher University of California Curation Center of the California Digital Library 

Date 2009 

Link http://ezid.cdlib.org/ 

Description EZID (easy-eye-dee) makes it easy to create & manage unique, long-term 
identifiers 

create identifiers for anything:  

 Texts, data, bones, terms, etc. 

 store citation metadata for identifiers in a variety of formats 

 update current URL locations so citation links are never broken 

 use EZID's programming interface for automated operation at scale 

 choose from a variety of persistent identifiers, including ARKs and DataCite 
DOIs 

 try out EZID anytime and contact us for more information 

 

  

Title 
Handle system 

Creator Network Working Group  

Publisher Internet Engineering Task Force (IETF) [specifications] 

Date 1994-2003 

Link http://www.ietf.org/rfc/rfc3650.txt (Handle System Overview)  
http://www.ietf.org/rfc/rfc3651.txt (Handle System Namespace and 
Service  
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Definition) 

http://www.ietf.org/rfc/rfc3652.txt (Handle System Protocol (ver. 2.1) 
Specification) 

Description Specification for a distributed computer system which assigns, manages, 
and resolves  

URLs. ‘Handles’ are the identifiers for digital objects. They are resolved into the 
information needed to locate and access the objects. Users are redirected to the 
current location. The information stored in the system has to be maintained with 
up-to-date information for the service to continue to work.  

 

  

Title 
OKKAM 

Creator OKKAM 

Publisher OKKAM 

Date 
2007 

Link http://www.okkam.org/ 

Description The Entity Name System (ENS), applying the OKKAM razor principle, makes 
the systematic reuse of globally unique identifiers possible. The ENS is 
the result of a community effort, supported primarily by Okkam SRL 
and the University of Trento (Italy). 

 

  

Title 
OpenURL 

Creator Herbert Van de Sompel [original]  

Publisher OCLC (Online Computer Library Center) [standard maintainer] 

Date 2000 (original); 2010 (standard)  

Link http://alcme.oclc.org/openurl/docs/pdf/openurl-01.pdf [original];  

ANSI/NISO Z39.88 (The OpenURL Framework for Context-Sensitive Services)  

Description A URL, with embedded metadata, which enables users to more easily find a 
copy of a resource. The metadata is used by the resolver service. It is 
often bibliographic in  

nature, and OpenURLs are commonly used by libraries.  
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Form: In two parts:  

1. Base URL for the resolver service;  

2. Query string.  

E.g. [original version]  

http://www.springerlink.com/openurl.asp?genre=journal&issn=0942-4962  

The new standard version is slightly more complicated in form.  

 

  

Title 
persid 

Creator Denmark's Electronic Research Library (DEFF) Royal Library, Denmark, 
National Library of Finland, German National Library, 
FondazioneRinascimentoDigitale (FDR), 
ConsiglioNazionaledelleRicerche (CNR), Data Archiving and 
Networked Services (DANS) 

Knowledge Exchange SURFfoundation, Netherlands 

Publisher persid 

Date 2009 

Link http://www.persid.org/initiative.html 

Description The PersID initiative provides persistent identifiers as well as a transparent 
policy and technical framework for using them in the Internet. 

 

  

Title 
PiLOD – Platform Implementation Linked Open Data 

Creator Tax | DANCE | DEN | Standardisation Forum | Geonovum | Land Registry | 
Ministry I & M | Interior Ministry | Ordina | Rijkswaterstaat | SLO | 
RIP 

Publisher PiLOD 

Date 2012/2013 

Link http://www.pilod.nl/wiki/PiLOD 

Description Platform Implementation Linked Open Data has built up in recent years, 
new knowledge about creating and using linked data for government 
and industry. 
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Title 
PURL (Persistent URL) 

Creator OCLC (Online Computer Library Center)  

Publisher OCLC (Online Computer Library Center)  

Date 1995  

Link http://purl.oclc.org/docs/help.html#overview  

Description PURLs are Persistent Uniform Resource Locators (URLs). A URL is simply an 
address on the World Wide Web. A Persistent URL is an address on 
the World Wide Web that points to other Web resources. If a Web 
resource changes location (and hence URL), a PURL pointing to it can 
be updated. A user of a PURL always uses the same Web address, 
even though the resource in question may have moved. 

 

  

Title 
SCIDIP-ES Science Data Infrastructure for preservation-Earth science 

Creator SCIDIP-ES Science Data Infrastructure for preservation-Earth science 

Publisher SCIDIP-ES Science Data Infrastructure for preservation-Earth science 

Date 2011 

Link http://www.scidip-es.eu/preservation/services-2/ 

Description The SCIDIP-ES (Science Data Infrastructure for Preservation) – Earth Science 
project was funded by the EU 7th Framework Program.  

The aim of the initiative is to deliver generic infrastructure services for science data 
preservation and to build on the experience of the ESA Earth Observation Long 
Term Data Preservation (LTDP) programme to favour the set-up of a European 
Framework for the long term preservation of Earth Science (ES) data through the 
definition of common preservation policies, the harmonization of metadata and 
semantics and the deployment of the generic infrastructure services in ES domain. 

We believe this is important because it will allow our society to properly preserve 
the digitally encoded information on which we all depend, in particular Earth 
Science measurements, which can never be repeated, and yet on which a multitude 
of ecological, economic, and political decisions must be based in the future. 
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4. POSSIBLE TO BE SCENARIOS 

The Business Dictionary defines governance as the “Establishment of policies, and continuous monitoring 
of their proper implementation, by the members of the governing body of an organization. It includes the 
mechanisms required to balance the powers of the members (with the associated accountability), and 
their primary duty of enhancing the prosperity and viability of the organization.12” 

In the context of this study, we have evaluated three different PID governance approaches: 
Diversification, Unification and Coordination. 

 

 

Figure 12 PID governance models 

 

4.1. Diversification – AS-IS 

The current situation is called “Diversification”. This is a scenario, where different approaches are taken at 
national level. Note that not all Member States have an initiative or policy on PIDs in place at national 
level; therefore it could be argued that, it is not possible to define an “AS-IS” situation. However, for the 
ones that do have a policy this is the case, therefore, this is considered as the current situation.  

Table 4 Diversification GOFA 

 

 PID policy – At the national level only 

 PID organisational structure – At the national 
level only  

 

 Registration, validation  – done locally 

 Redirection – ensured locally 

 Long term preservation – ensured locally 

 Mapping – done manually between local 
organisations  

 

 Business case and cost model At the national 
Level only 

 

 PID naming and design rules and service 
model at the national level only 

 

                                                      
12

http://www.businessdictionary.com/definition/governance.html#ixzz2yWVeybnb 

http://www.businessdictionary.com/definition/governance.html#ixzz2yWVeybnb
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In the current situation, the existing PID strategy, if present, is issued only at organisational or national 
level.  This leaves more control regarding the Strategy for the data owner [Strength- SWOT1], but as there 
is no obligation to create one, there is no guarantee that there would be a PID strategy and a PID 
governance in all Member States [Weakness - SWOT2].  

Additionally, the term “persistence” is still imprecise and it should be considered from different aspects 
such as design, governance and underlying technology. However, the governance aspects are not 
considered. [Weakness –SWOT3] 

The lack of governance is generating interoperability issues and may potentially disrupt the existing 
services. In other words, if there is no direction on the choices of standards and no responsibility assumed 
for the quality and reliability of the PID controlled using the governance structure, issues may occur. 
[Weakness-SWOT4] 

 

From the operational perspective, keeping this approach would of course not require any changes. The 
day-to-day operations would continue as they are which might be an interesting option for the 
organisations. [Strength-SWOT5] 

However, keeping the processes not standardised, generates interoperability issues, due to unresolved 
complexity, different approaches, duplication of data etc. [Weakness-SWOT6] 

 

Similar to the operations, keeping this situation, from a financial aspect, would have no impact for those 
who are already managing PID and have an impact on those who do not. Therefore this is both a strength 
and a weakness. [Strength-SWOT7][Weakness-SWOT8] 

 

From an architectural point of view, again, this would have no impact on the existing solutions as there is 
no change required. The uniqueness and persistence would be assured globally but only guaranteed 
locally (due to lack of overall governance), therefore if there is no need for interaction with other cross-
border systems, this solution could be considered. [Strength-SWOT9] 

However, if cross-border interaction is needed and as there are currently a lot of heterogeneous PID 
solutions, interoperability issues may occur.  For instance, currently, there is no systematic way for a DOI-
based system to interoperate with an ARK-based system. [Weakness-SWOT9] 

The lack of standardisation would also not reduce data redundancy nor increase data availability across 
the organization. [Weakness-SWOT10] 

Table 5 Diversification SWOT 

STRENGHTS WEAKNESSES 

GOVERNANCE 

[SWOT1] The data owner would remain the solely 
GOVERNANCE 

[SWOT2] A PID strategy and a PID governance would 
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responsible for the PID strategy and governance.  

OPERATIONS 

[SWOT5] Has no impact on the existing operational 
model.  

FINANCING 

[SWOT7] This would require no additional funding for 
the organisations that already manage PIDs. 

ARCHITECTURE 

[SWOT9] Has no impact on the existing solutions as 
there is no change required. The uniqueness and 
persistence would be assured locally, therefore if there 
is no need for interaction with other cross-border 
systems, this solution could be considered.  

 

not necessarily exist in all Member States.  

[SWOT3] The term “persistence” is still imprecise and 
should be considered from different aspects such as 
design, governance and underlying technology. 
However, these different aspects are not considered. 

[SWOT4] Lack of governance would generate 
interoperability issues and may potentially disrupt the 
existing services. There would be no global control over 
PID quality. 

OPERATIONS 

[SWOT6] As the operations are not documented, the 
interoperability issues are hidden. 

FINANCING 

[SWOT8] This would require additional funding for the 
organisations do not have a PID solution. 

ARCHITECTURE 

[SWOT9] Interoperability issues. There are currently a 
lot of PID solutions and broadly speaking non-
homogeneous. For instance, currently, there is no 
systematic way for a DOI-based system to interoperate 
with an ARK-based system. 

[SWOT10] Will not reduce data redundancy nor 
increase data availability across the organization. 

OPPORTUNITIES THREATS 

  

 

4.2. Unification 

A potential PID governance model can be “Unification”, which is an approach where the control (of the 
approach) lies with the EU and there is a single approach, implemented centrally (i.e. a central service for 
PID management).  
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Figure 13 Unification Governance Model 

 

Table 6 Unification GOFA 

 

 PID policy – at the EU level  

 PID organisational structure– at the EU level  

 

 Registration, validation, redirection, long term 
preservation and mapping – at the EU level  

 

 Business case and cost model – at the EU level  

 

 

 PID naming and design rules and service 
model – centrally, at the EU level 

 

 

 

In the case of the Unification the main role in the governance is taken by European Commission. This 
would mean that the European Commission would put forward the PID strategy and create the PID policy 
using the PID-specific best practices (See 3.1.2). The Member States would only use the PID solution that 
complies with the above mentioned policy and strategy. This would mean no additional effort from the 
Member States. [Strength-SWOT11] 

The PID quality management is ensured at EU Level, meaning in this case that the European Commission 
will be responsible for collecting and implementing the requirements for PID. [Strenght-SWOT12] 

However one change in the governance structure would affect all the Member States, making this option 
less flexible. [Weakness-SWOT31] 

Additionally, the set-up of the PID governance together with the PID solution by the European 
Commission would have to accommodate, in a reasonable time and complexity, all the specific 
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requirement of the existing communities. The European Commission would have to take on-board the 
existing work done in the field and try to harmonize it. As a result, this approach would be very difficult to 
finalise. [Weakness-SWOT13] Another alternative would be to completely discard the work performed 
which can generate a lack of support from the Member States. [Threat-SWOT16] 

Finally, this scenario can trigger political issues as there is less control for the data owner. [Threat-
SWOT17] 

 

By centralising everything at the EU level, all processes (e.g. Resource Registration, Redirection, etc.) of 
organisations that already have in place a PID solution would have to be transformed towards a single 
operating model. As these processes are now designed for a local scenario, these would have to be 
transformed to match the new centralised scenario. [Weakness-SWOT14] 

 

From a financing perspective, this would mean that the European Commission would be responsible for 
defining the cost model and writing of the business case for the PIDs, with no effort from the Member 
States. Additionally the EC would need to directly finance it. [Strength-SWOT15] 

However this would also mean that the central information management function may not fully 
understand finance needs of the activities required to enable centralisation. The reconciliation would be 
resource intensive. [Weakness-SWOT16] 

 

In this case, there will be a single service/tool developed and maintained by the European Commission. 
This would ensure and guarantee the PID quality at European level. [Strength-SWOT18] 

The data owners would not have to develop any PID Solution, and they would only integrate their 
application with the PID service provided by the European Commission. [Strength-SWOT19] 

All the interviewed stakeholders at this stage have been opting for keeping their own solutions. This 
indicates that this option could have little support by the stakeholders and Member States. Based on the 
answers received so far from the stakeholders, it was preferred that the development of the tools and 
services would be done by the data owner. [Threat-SWOT20] 
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Table 7 Unification SWOT 

[] WEAKNESSES 

GOVERNANCE 

The main role in the governance is taken by European 
Commission.[SWOT11] 

The PID quality management is ensured at EU Level, 
meaning in this case that the European Commission 
will be responsible for collecting and implementing the 
requirements for PID. [SWOT12] 

OPERATIONS 

-. 

FINANCING 

The European Commission would finance this model. 
[SWOT15] 

ARCHITECTURE 

PID quality ensured at European level. [SWOT18] 

Less development for the data owners as the European 
Commission would have to develop tools or central 
services for the PID management. [SWOT19] 

GOVERNANCE 

The approach will not be able to accommodate existing 
communities. It would be complex to implement as 
different communities have different needs. [SWOT13] 

Not flexible [SWOT31] 

OPERATIONS 

Has impact on the existing operational model as there 
would be a transformation towards a single operating 
model. [SWOT14] 

FINANCING 

The central information management function may not 
fully understand finance needs. The reconciliation is 
resource intensive. 

ARCHITECTURE 

Has impact on the existing architecture model. 

It can take a very long time to implement. 

OPPORTUNITIES THREATS 

 
GOVERNANCE 

Work has been carried out so far by different 
communities. The strategies have been already been 
created in some countries, which could potentially 
imply discarding the work performed. [SWOT16] 

Political issues as there is less control for the data 
owner. [SWOT17] 

OPERATIONS 

-. 

FINANCING 

-. 

ARCHITECTURE 

 At this stage, all the interviewed stakeholders have 
been opting for the coordination option; therefore 
there would little support for such an option.  

Based on the answers received so far from the 
stakeholders, it was preferred that the development of 
the tools and services would be done by the data 
owner.[SWOT20] 
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4.3. Coordination 

Another option for the PID governance is called “Coordination”. This scenario can have two flavours: 

 Single layer coordination (See Figure) 

 Dual layer coordination (See Figure 15 Dual layer coordination Governance Model) 

It is important to note that the scope of what is governed depends on the scenario. In the cases of 
coordination, the control and the governance of the implementation lie with the Member States. 
However, what needs to be governed at European level is for example the approach to coordinating as 
well as minimum requirements, sharing of best practices, defining what tools need to be developed and 
shared at European level as well as how to solve any issues that arise (e.g. the need for change over 
time). The arrows in the figures show the communication channels, meaning who instructs whom or who 
provides input for whom.   

 

 

Figure 14 Single layer coordination Governance Model 

In the single layer coordination scenario, the EU level is directly in contact with all the stakeholders as it 
prescribes the approach. The different stakeholders are also directly linked to the EU level as they, 
depending on the process, can provide input (e.g. through consultation) on the approach because 
typically, whilst the approach is prescribed from EU level, the control of (and potentially support in) 
implementation is under the responsibility of the Member States (e.g. in areas directly linked to 
regulation, national regulatory bodies are responsible for ensuring implementation). 
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Figure 15 Dual layer coordination Governance Model 

 

In the dual layer coordination scenario, the arrows show that there is communication in order to 
coordinate between the EU level and the national level.  

The dual layer coordination is a leaner version of the single layer, where the different sectors in a 
Member State are represented through a Member State representative (who then has to represent all 
the perspectives from within the Member State), leading to a smaller governance body and likely a more 
effective and efficient governance structure. However, there is a risk that the more mature sectors within 
the Member States would get a stronger voice in the governance than the less mature, thus potentially 
hampering their drive towards maturity. The arrows indicate that there is only communication between 
the EU level and the national level and then from the national level to the sector level, but no direct 
communication between the EU level and the sector level. 

In both cases, scenario D1 and D2, the PID strategy is defined, using EU level principles, and implemented 
at the national and or/sector level. This means that the choice for the PID design, tools, services 
(Architecture), the roles and responsibilities for the operational aspects (operations) and the cost model 
and the business case (financing) are managed at the national level. At the EU level it is ensured that all 
PID Strategies are following high-level agreed principles amongst which is interoperability, as a key 
principle. 

Table 8 Coordination GOFA 

 

 PID policy – both EU and national level (all 
stakeholders are involved) 

 PID organisational structure – both EU 
and National level (all stakeholders are 
involved) 

 

 

 Registration, validation, redirection, long 
term preservation and mapping are done 
at national level with possible 
involvement of a central component at 
EU level (e.g. a register of registers) 
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 Business case and cost model  – both EU 
and national level (all stakeholders are 
involved) 

 

 

 PID naming and design rules – at the 
national level following EU 
recommendations and other relevant 
best practices 

 Service model – designed at national level 
following EU recommendations and other 
relevant best practices 

 

 

In this case, the data owner has the main role in setting up the governance, leaving them the freedom of 
choice. The data owner would be the one responsible for the persistence and therefore for the 
governance. This would imply that the data owner would have to create and maintain the PID strategy, 
the PID policy (See 3.1.2PID-specific Best Practices) following guidelines that were discussed and agreed 
with the other Member States. The agreement on the best practices is coordinated and ensured by the 
European Commission. [Strength-SWOT21] 

As this scenario would leave the freedom of choice to the data owner, the solution would accommodate 
the existing communities with their specific requirements.  [Strength-SWOT22] A change in the 
governance structure would have a limited impact on all the participants, due it is distribution, making 
this option more flexible than the others. [Strength-SWOT32] 

By doing so, this scenario would be less complex to implement, as it takes advantage of the existing 
INSPIRE governance [Strength-SWOT23] and would benefit from the work already started. [Strength-
SWOT24] 

The interviewed stakeholders are in favour to go in this direction. The role they see for the European 
Commission fits perfectly the coordination model. [Strength-SWOT25] 

 

 

The maintenance of the operations would be the reasonability of the Member States and would have to 
meet the expectations of both EU and Member States which can pose some difficulties. [Threat-SWOT26] 

As this scenario is about coordination, from an operational perspective, this would mean that the existing 
processes would have to be interoperable. This would mean following best practices (See 3.2Operations ) 
when designing the processes and clearly document them. The alignment with the best practices might 
require some effort, however not as much as the Unification scenario. [Strength-SWOT26]  

 

In this situation both the definition of the cost model and the business case would be the responsibility of 
the Member States. From the interviews, it was concluded that the financing model is not clear, however, 
investing in studies to detail how a cost model should be defined, would not be feasible. [Weakness-
SWOT27] 
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In the case of the coordination the Member States are responsible for the creation and maintenance of 
the PID Solution. If such solution already exists, there would be no impact on the architectural model. 
[Strength-SWOT28] As a result this would take less time to implement and it would allow the 
implementation to take place within the timeframe of the INSPIRE Directive. [Strenght-SWOT29] 

At this stage, all the interviewed stakeholders have a strong motivation to opt for this option. This 
bottom-up approach has been proved to work. [Strength-SWOT30] 

STRENGHTS WEAKNESSES 

GOVERNANCE 

The data owner has the main role in the 
governance process. The data owner would be 
the one responsible for the persistence and 
therefore for the governance. [SWOT21] 

Accommodates the existing communities. 
[SWOT22] 

Less complex to implement as it takes advantage 
of the existing governance (the INSPIRE 
governance). [SWOT23] 

This option is more flexible [SWOT32] 

OPERATIONS 

Has a smaller impact on the existing operations 
and architecture model. [SWOT27] 

FINANCING 

-. 

ARCHITECTURE 

Has a smaller impact on the existing architectural 
model. [SWOT28] 

It would take less time to implement. This would 
allow the implementation to take place within the 
timeframe of the INSPIRE Directive. [SWOT29] 

At this stage, all the interviewed stakeholders 
have a strong motivation to opt for this option. 
This bottom-up approach has been proved to 
work. [SWOT30] 

GOVERNANCE 

This model might raise political concerns and 
would require coordination and negotiation 
between Sectorial and National Representative 
and EC Representatives. 

OPERATIONS 

-. 

FINANCING 

The financing model is not clear. Investing in 
studies to detail this would not be feasible. 
[SWOT27] 

ARCHITECTURE 

-. 

OPPORTUNITIES THREATS 

GOVERNANCE 

Different countries have already started working 

GOVERNANCE 

-. 
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on a PID strategy.[SWOT24] 

The interviewed stakeholders have already are in 
favour to go in this direction. The role they see for 
the European Commission fits perfectly the 
coordination model. [SWOT25] 

OPERATIONS 

-. 

FINANCING 

-. 

ARCHITECTURE 

-. 

OPERATIONS 

Maintenance must meet expectations of both 
Member States and EU level. [SWOT26] 

FINANCING 

-. 

ARCHITECTURE 

-. 

 

Whilst the two coordination scenarios described above are the clearest and most distinctive choices, 

there is also the possibility of a hybrid between D1 and D2 (see Annex B: Hybrid Governance Scenario), 

which would mean direct coordination with the sectors that have more mature communities and then 

coordination with the Member States, regrouping the less mature sectors within those Member States. 

Depending on which of these three approaches is taken, the organization should be structured to be 

aligned with the structure and to some extent the policy too.  

The different governance scenarios will be coupled with operational scenarios and whilst these 

operational scenarios will have commonalities, there will also be important differences in operations, for 

example, scenario D2 will include one more step in all activities than scenario D1 will, as there is a 

coordination or unification at national level, whereas D1 does not have that intermediary. It is important 

that the governance be as close to the operations as possible to ensure that there is a close link between 

decisions and implementation of them. This is important in order to ensure that the decisions are 

implemented effectively and efficiently, but also because the technical staff implementing the decision 

will have important insights into what is feasible, insights that need to be taken into account when 

making decisions. The link is very important as it is typically not the technical implementers that govern, 

as they do not have the mandate to take decisions (especially in committing their organization or country 

to an approach), this is typically done by non-technical top-managers. 

 

4.4. Comparison of scenarios 

This section compares the above-identified scenarios based on the findings from the literature review and 
the interviews with the stakeholders. As this study aims at supporting the Member States and the 
organisations that have to deal with PIDs, the evaluation is done from the Member States point of view.  
The criteria used for the comparison are based on the feasibility criteria explained below and on the 
requirements defined in section 2.1. 

In addition to the requirements in section 2.1, also the following feasibility criteria need to be taken into 

consideration when selecting a governance (and operations, architecture and funding/financing) model. 
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The feasibility criteria of the governance are in some respects similar to the criteria that should be used 

when considering the operational approach/the tool that will be used. The feasibility criteria are: 

# Criterion Description 

FC1 
Complexity to implement The governance approach, policy and decision-making 

procedures should not be too complex to 
implement 

FC2 Resource requirements The governance should not require too many 
resources 

FC3 Cost The governance should not create unnecessary costs 

FC4 Time The solution should be operational in reasonable time  

FC5 Maturity of approach The approach should have been proven successful in 
other EC  contexts 

FC6 Flexibility The governance approach should be flexible to be able 
to include new stakeholders as they appear and 
to tackle new issues as they arise 

FC7 Financial sustainability The governance must have sustainable financing 

FC8 Inclusiveness and 
transparency 

The governance model must be inclusive and there 
must be transparency in the decision-making 

 

According to the Strengths, Weaknesses, Opportunities and Threats listed for each of the options in the 
previous sections, the solutions are rated using the criteria as follows: 

  or +1 : if the solution has a positive impact on this criterion; 

  or -1 : if the solution has a negative impact on this criterion; 

  or 0: if the solution has no impact on this criterion OR it is not applicable OR it is unknown. 

 

 

Feasibility criteria FC1: Complexity to implement (The governance approach, policy and decision-making 
procedures cannot be too complex to implement) 

 Unification: -1. In the case of unification, a solution that would be able to meet all the specific 
requirements of the existing communities would be very complex. 

 Coordination: +1. In the case of coordination, the solution would leverage existing knowledge and 
work performed within the communities. The solution would be less complex to implement. 

 Diversification: +1 In the case of diversification there would be no change required. 
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Feasibility criteria FC2: Resource requirements (The governance should not require too many resources) 

 Unification: -1. In the case of unification, new resources from the European Commission would 
need to be allocated for the governance. These new resources would require a learning phase to 
better understand the specific needs of the different communities. 

 Coordination: +1. In the case of coordination, the data owners would continue their role in 
assuring the persistence but taking additional roles in the coordination. These resources have 
already experience in the field and know the specific needs of the communities. To be noted that 
there might be cases where there is no assurance and no responsible for the persistence.  

 Diversification: +1 In the case of diversification there would be no change required. 

Feasibility criteria FC3: Cost (The governance should not create unnecessary costs for any of the parties 
involved) 

 Unification: 0. The cost cannot be estimated at this stage. 

 Coordination: +1. Though the cost cannot be estimated at this stage, this solution is less complex 
and leverages the existing work done by the communities. 

 Diversification: +1 In the case of diversification there would be no change required. 

Feasibility criteria FC4: Time (The solution should be operational in reasonable time) 

 Unification: -1. It would take a long time to set-up a solution that would best fit all the specific 
needs and accommodate the existing communities. 

 Coordination: +1. This solution takes advantage of the existing work and communities. 

 Diversification: +1 In the case of diversification there would be no change required. 

Feasibility criteria FC5: Maturity of approach (This approach should have been proven successful in other 
EC contexts) 

 Unification: -1. This solution would require a lot of aspects to be started from zero.  

 Coordination: +1. This solution takes advantage of experience gained within the existing 
communities. 

 Diversification: -1. This solution would require a lot of aspects to be started from zero. 

Feasibility criteria FC6: Flexibility (The governance approach should be flexible to be able to include new 
stakeholders as they appear and to tackle new issues as they arise) 

 Unification:  -1. A single change in this solution would impact all the participants.  

 Coordination: +1. A single change in this solution would have limited impact. 

 Diversification: +1. A single change in this solution would have limited impact. 

Feasibility criteria FC7: Financial sustainability (The governance must have sustainable financing) 

 Unification: 0. At this stage, the financial sustainability is unknown. 

 Coordination: 0. At this stage, the financial sustainability is unknown. 

 Diversification: 0. At this stage, the financial sustainability is unknown. 
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Feasibility criteria FC8: Inclusiveness and transparency (The governance model must be inclusive and there 
must be transparency in the decision-making) 

 Unification: +1. The solution would offer inclusiveness and transparency. 

 Coordination: +1. The solution would offer inclusiveness and transparency. 

 Diversification: -1. The solution would not offer inclusiveness and transparency. 

Requirements compliance globally unique R1  

 Unification:  +1. Global uniqueness guaranteed. 

 Coordination:  +1. Global uniqueness guaranteed. 

 Diversification:-1. Global uniqueness not guaranteed. 

Requirements compliance Persistent R2 

 Unification: +1. Persistence guaranteed. 

 Coordination: +1. Persistence guaranteed. 

 Diversification: -1. Persistence not guaranteed (there are no rules, policies, procedures 
concerning persistence). 

Requirements compliance Resolvable R3 

 Unification: +1. Resolvability defined. 

 Coordination: +1. Resolvability defined. 

 Diversification: 0. Unknown. 

Requirements compliance Reliable R4 

 Unification: +1. EU level guarantee of the PID system quality (e.g. using a PID policy). 

 Coordination: +1 National level guarantee of the PID system quality (e.g. using a PID policy). 

 Diversification: -1. Reliability not guaranteed. 

Requirements compliance Provenance R5 

 Unification: +1. EU level guarantee of the provenance. 

 Coordination: +1 Standardised national level guarantee of the provenance. 

 Diversification: -1. Provenance not always guaranteed. 

Requirements compliance Cost effective R6 

 Unification: 0. Unknown at this stage. 

 Coordination: 0. Unknown at this stage. 

 Diversification: 0. Un 

Requirements compliance Supported by policy R7 

 Unification: +1. Supported by (EU level) policy. 
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 Coordination: +1. Supported by (national level) policy. 

 Diversification: -1. Not always supported by policy. 

Requirements compliance Managed by embedded processes and procedures R8 

 Unification: +1. Always compliant. 

 Coordination: +1. Always compliant. 

 Diversification: -1. Not always compliant. 

Requirements compliance Interoperability R9 

 Unification: +1. Interoperability guaranteed. 

 Coordination: +1. Interoperability guaranteed. 

 Diversification: -1. Interoperability issues may occur at the technical level. 

Requirements compliance Granularity R10 

 Unification: 0. Unknown at this stage. 

 Coordination: 0. Unknown at this stage. 

 Diversification: 0. Unknown at this stage. 

Requirements compliance Versioning R11 

 Unification: +1.Versioning supported. 

 Coordination: +1.  Versioning supported. 

 Diversification: -1. Not always supported. 

 

The table below summarises the rating of each of the solutions.  

Table 9 Solution comparison summary 

# Criterion Description Unification Coordination Diversification 

FC1 Complexity to 
implement 

The governance 
approach, policy and 
decision-making 
procedures cannot be 
too complex to 
implement 

-1 +1 +1 

FC2 Resource 
requirements 

The governance 
should not require too 
many resources  

-1 +1 +1 

FC3 Cost The governance 
should not create 
unnecessary costs 

0 +1 +1 

FC4 Time The solution should be -1 +1 +1 
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# Criterion Description Unification Coordination Diversification 

operational in a 
reasonable time 

FC5 Maturity of 
approach 

This approach should 
have been proven 
successful in other EC  
contexts 

-1 +1 -1 

FC6 Flexibility The governance 
approach should be 
flexible to be able to 
include new 
stakeholders as they 
appear and to tackle 
new issues as they 
arise 

-1 +1 +1 

FC7 Financial 
sustainability 

The governance must 
have sustainable 
financing 

0 0 0 

FC8 Inclusiveness and 
transparency 

The governance 
model must be 
inclusive and there 
must be transparency 
in the decision-making 

+1 +1 -1 

R1 Globally unique The identifier should 
be unique in the 
INSPIRE domain and 
also beyond the 
domain of INSPIRE... 

+1 +1 -1 

R2 Persistent  The identifier should 
be permanently 
assigned to a 
resource.  

+1 +1 -1 

R3 Resolvable The choice for PIDs 
doesn’t imply that the 
users can have access. 
As there might be 
situations where not 
everything is 
accessible, 
organizations should 
make clear and 
publish, information 
about which, if any, of 
their PIDs resolve to 

+1 +1 0 
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# Criterion Description Unification Coordination Diversification 

an available resource. 

R4 Reliable The organisations that 
manage PIDs should 
commit that the 
identifiers are 
persistent. The 
identifier should 
ensure that the 
resource is what it is 
said to be (its 
authenticity). 

+1 +1 -1 

R5 Provenance The PID solution 
should give guarantee 
over time about its 
origin, meaning the 
organization that has 
issued the identifier.  

+1 +1 -1 

R6 Cost effective The PID solution 
should be cost 
effective – free of 
charge, or very low 
cost in relationship to 
their available 
resources. 

0 0 0 

R7 Supported by 
policy 

The use of PIDs should 
be part of the written 
policy of the 
organization. 

+1 +1 -1 

R8 Managed by 
embedded 
processes and 
procedures 

The management of 
an organization’s PID 
system should be part 
of the written 
processes and 
procedures of the 
organization.  

+1 +1 -1 

R9 Interoperability The PID solution 
should be 
interoperable. 

+1 +1 -1 

R10 Granularity Granularity refers to 
the level of detail at 
which persistent 
identifiers will need to 

0 0 0 



ARE3NA (D.TD.04) – Vasilescu et al. (2015): Governance of Persistent Identifiers 

 Page 65 
 

# Criterion Description Unification Coordination Diversification 

be assigned.  

R11 Versioning The PID solution 
should support the 
changes that can 
affect an object or its 
context: 

 the authority (e.g. 
organisation is 
restructured), 

 context (e.g. the 
datasets are 
transferred to a 
different authority) 
and  

 Object (e.g. the 
metadata of the 
object is changed). 

+1 +1 -1 

Feasibility -4 +7 3 

Requirements compliance 9 9 -8 

TOTAL 5 16 -5 
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5. CONCLUSIONS AND RECOMMENDATIONS 

This section puts forward the conclusions of this study and recommendations. A checklist for the correct 
implementation of the GOFA elements is also provided, this can be found in “Annex C: CHECKLIST”. 

5.1. Governance 

The exploration of the best practices laid out in this report has clearly demonstrated that there are a lot 
of aspects to take into consideration for the medium- and long-term governance. This illustrates why it is 
important to start developing the governance as early as possible. It has been established that it is 
important that the governance be inclusive, flexible and transparent, that it be structured right to make it 
both effective and efficient. Furthermore, it has been established that there is a need for clear and public 
policies that detail a number of different elements including what kind of resources are being identified 
and how as well as access rights, responsibilities and liabilities.  

Whilst there is currently what can be considered short-term governance in place, it is important that the 
medium- to long-term be defined as soon as possible and for this, the study team recommends that the 
following steps be undertaken in order: 

1. Decide whether to adopt a unification or coordination scenario as the overall approach 

2. Carry out an analysis of the maturity of the different communities in terms of stage of 
development and readiness for (and or existence of) sector communities. 

3. Define the objectives and approach of the governance through analysis and stakeholder 
consultation 

4. Develop the governance structure ensuring flexibility and inclusiveness as well as the presence of 
both expertise and decision-making power 

5. Define roles, responsibilities as well as liabilities of the different stakeholder groups 

6. Define governance processes 

7. Setup the governance structure and processes 

5.2. Operations 

The operations will largely depend on whether a coordination or a unification approach is taken. In a 
unification approach, there will be a much greater degree of operations at EU level, whereas in 
coordination approach, nearly all of the operations take place within the Member States and are 
therefore not directly under the mandate of the governance, but under the mandate of the different 
representatives of the governance board. 

However, regardless of what approach is selected, there are some common best practices, which have 
been highlighted in this report. The common elements that are important to keep in mind regardless of 
approach relate to processes as well as roles and responsibilities. It is not possible to provide a full list of 
recommendations before the decision on whether to take a unification or coordination approach has 
been made. Regardless of the choice, the study team recommends that whoever is responsible for 
operations: 

 Guaranteeing the level of availability, performance and reliability of the PID systems must be 
ensured. Using SLAs is a very interesting notion and, if adopted, organisations need guidance 
concerning the SLA definition. 
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 The European Commission should further investigate PID operations in general (including SLAs) 
and provide guidelines for the organisations managing PIDs in particular in the area of PID 
validation. 

 

5.3. Financing 

The financing will largely depend on the governance model and the operational one. At the time when 
this study was performed, there was no strong motivation for further investing on guidelines for the cost 
model. The same conclusion applies for the business case, although some high level guidelines or 
examples would be welcomed. 

5.4. Architecture 

Most of the work, relating to PID in general, has been focused on the architecture. As the State-of-Play 
report shows, there are several PID design options used and currently the interoperability between the 
different solutions is yet unclear. As it is desired to keep the existing adopted design rules and standards, 
it would be interesting to further investigate and potentially develop a PID specific Interoperability 
Framework, something similar to the work performed by APARSEN (APARSEN, 2013). 

Additionally, at the time this study was performed, several stakeholders were in the process of assessing 
which PID management tool or service would best fit their needs and have expressed their interest in an 
evaluation framework.   
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ANNEX A: QUESTIONNAIRE 

 
  

Purpose 

This questionnaire has been created in the context of the study launched by ARE3NA, a study to see how 

a common Resource Description Framework (RDF) vocabulary can be developed for INSPIRE and what 

approaches can be taken for the governance of global Persistent Identifiers (PIDs) for INSPIRE and 

location-related activities, including URIs (Uniform Resource identifier) and DoIs (Digital object 

identifier).  
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Part of this work has involved a state-of-play of RDF and PIDs, followed by guidelines for PID 

governance. For the state-of-play, the study used a single holistic conceptual framework composed of four 

areas: 

• Governance: Elements required for controlling and steering the decisions on PIDs; 

• Operations: Processes and tools needed to run PIDs; 

• Financing: Resources needed for the operations and the architectural updates; 

• Architecture: Formal specifications around PIDs. 

 

However not all aspects of the GOFA were documented.  

This questionnaire aims at filling the blanks, and collect the view of INSPIRE Member State 

Representative and PID experts on the different TO-BE PID governance scenarios (from Local to 

Global or “GloCal”). 
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Background 

 

The Business Dictionary defines governance as the “Establishment of policies, and continuous monitoring 
of their proper implementation, by the members of the governing body of an organization. It includes the 
mechanisms required to balance the powers of the members (with the associated accountability), and 
their primary duty of enhancing the prosperity and viability of the organization.13” 

In the context of this study, we have identified four different PID governance approaches based on the 
MIT Sloan Management School “Four Operating models”.   

 

 

 

 

The AS-IS situation is in the “Diversification” quadrant, quadrant A. Quadrant B is not relevant in this case, 
as there is a need to move towards a global scope of the identifier. This means moving towards one of the 
two quadrants on the right (quadrant C or D).  

These two (“Unification” and “Coordination”) are clearly linked, however, more basic than that is the 
decision on the governance approach, which relates to whether the approach is one of centralisation, one 
of single layer coordination or one of dual layer coordination.  

These three approaches can be placed in the figure above: 

 Centralisation would be placed in quadrant C (will be referred to as scenario C) 

 Single layer coordination would be placed in quadrant D (will be referred to as scenario D1) 

 Dual layer coordination would also be placed in quadrant D (will be referred to as scenario D2) 

The figure below shows these three scenarios. 

                                                      
13

http://www.businessdictionary.com/definition/governance.html#ixzz2yWVeybnb 

http://www.businessdictionary.com/definition/governance.html#ixzz2yWVeybnb
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Depending on which of these three approaches is taken, the organization should be structured and also to 

some extent the policy.  
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However, as a more detailed understanding of these questions is achieved, there are also other questions 

that need to be taken into consideration when selecting a governance (and operations, architecture and 

funding/financing) model. This relates to its feasibility. The feasibility criteria of the governance are in 

some respects similar to the criteria that should be used when considering the operational approach/the 

tool that will be used. The feasibility criteria are: 

# Criterion Description 

FC1 Complexity to implement The governance approach, policy and decision-making 
procedures cannot be too complex to implement 

FC2 Resource requirements The governance should not require too many resources  

FC3 Cost The governance should not create unnecessary costs 

FC4 Time The solution should be operational by the end of the year 

FC5 Maturity of approach This approach should have been proven successful in other EC  
contexts 

FC6 Flexibility The governance approach should be flexible to be able to 
include new stakeholders as they appear and to tackle new 
issues as they arise 

FC7 Financial sustainability The governance must have sustainable financing 

FC8 Inclusiveness and 
transparency 

The governance model must be inclusive and there must be 
transparency in the decision-making 

 

The different governance scenarios will be coupled with operational scenarios and whilst these 

operational scenarios will have commonalities, however, there will also be important differences in 

operations; for example, scenario D2 will include one more step in all activities than scenario D1 will, as 

there is a coordination or unification at national level, whereas D1 does not have that intermediary. It is 

important that the governance be as close to the operations as possible to ensure that there is a close link 

between decisions and implementation of them. This is important in order to ensure that the decisions are 

implemented effectively and efficiently, but also because the technical staff implementing the decision 

will have important insights into what is feasible, insights that need to be taken into account when making 

decisions. The link is in general very important as typically it is not the technical implementers that 

govern as they do not have the mandate to take decisions (especially in committing their organization or 

country to an approach); this is typically done by non-technical top-managers. 

This illustrates an important point that a number of different things also have to be considered when 

selecting a scenario. These include: 

 Who has the mandate to make decisions and enforce them (and at what level); 

 How the governance model affects accountabilities and liabilities; 

 What the decision-making processes should look like; 

 (as mentioned) How the governance model affects the operational mode. 
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Audience 

This questionnaire is addressed to INSPIRE Member State representative, PID experts, whether they are 

involved in the governance or management, or design of PIDs. Should one of the questions is not relevant 

for you; please let us know who you think it is best fit to answer it. 

 

Questionnaires 

Governance 

#ID Category AS-IS  

 

G1 Resources What kind of entities do you or 
your organizations in general 

identify and why?  

Real world or spatial object?  

At what granularity? 

 

ANSWER: ANSWER: ANSWER: 

G2 Governance 

mode 

 Which type of governance model is better for future INSPIRE PID 

governance: Coordination or Centralisation?  Please take into account the 

feasibility criteria mentioned in the Background section. 

What role should EC play and what role should the Member States play? 

ANSWER: ANSWER: 

G3 URI Policy Who developed the PID approach 

and who made the final decision 
approving it? (If these are 

different, is there a mandatory 

approach – i.e. do different 
people have to be involved?) 

 

What should be the EC 

involvement in the definition of 
the URI policy? 

What should be the Member State 

involvement in the definition of the 
URI policy? 

ANSWER: ANSWER: ANSWER: 

G4 PID 
Assignment 

Who has the right to assign 
identifiers? 

What should be the EC 
involvement in the assignment of 

identifiers? 

What should be the Member State 
involvement in the assignment of 

identifiers? 

ANSWER: ANSWER: ANSWER: 

G5 PID Resolve 

 

Who has the right to resolve PIDs 
or offer services against them? 

Who should have the right to resolve PIDs or offer services against them? 

ANSWER: ANSWER: 

G6 Multi-
objective 

policies 

Do you deal with resources from 
multi-objective policies involving 

multiple organizations, resources 

that are shared with other 
organization? If yes, how are 

these resources managed? 

Who should managed the resources from multi-objective policies involving 
multiple organizations?  

ANSWER: ANSWER: 

G7 Frequent 
change 

Do you deal with objects that 
make it difficult to have persistent 

identifiers (objects that change 

very frequent)? 

Who should manage the objects that make it difficult to have persistent 
identifiers (objects that change very frequent)? 

ANSWER: ANSWER: 

G8 Change Who is managing the PID What should be the EC What should be the Member State 
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changes? involvement in the change 

management of PID? 

involvement in the change 

management of PID? 

ANSWER: ANSWER: ANSWER: 

G9 Persistence Who is responsible for the 

persistence? 

What should be the EC 

involvement in the assurance of 

persistence? 

What should be the Member State 

involvement in the assurance of 

persistence? 

ANSWER: ANSWER: ANSWER: 

G10 Guidelines Are there any guidelines or rules 

that help the governance of PIDs 

in your organization? If yes, 
could you please provide more 

details? 

How can the EC help with the 

guidelines? 

What should the Member State do 

with regards to the guidelines? 

ANSWER: ANSWER: ANSWER: 

 

 

Operations 

 

#ID Category AS-IS  

 

O1 Processes What are the processes that you 

(or organizations in general) have 

in place to manage IDs and which 
ensure that these IDs refer 

unambiguously to a specific 

resource over time (e.g. 

registration, validation, 

redirection, long term 

preservation)? 

  

ANSWER: ANSWER: ANSWER: 

O2 Registration  What should be the involvement 

of EC in the registration? 

What should be the involvement of 

Member State in the registration? 

ANSWER: ANSWER: ANSWER: 

O3 Validation  What should be the involvement 
of EC in the validation? 

What should be the involvement of 
Member State in the validation? 

ANSWER: ANSWER: ANSWER: 

O4 Redirection  What should be the involvement 

of EC in the redirection? 

What should be the involvement of 

Member State in the redirection? 

ANSWER: ANSWER: ANSWER: 

05 Long term 

preservation 

ANSWER: What should be the involvement 

of EC in the long term 

preservation? 

What should be the involvement of 

Member State in the long term 

preservation? 

 ANSWER: ANSWER: 

O6 Re-

assignment 

 

Can a persistent identifier be re-assigned? If yes, when is this allowed? 

 

ANSWER: 

07 Reliability How is the reliability of the PID 

system guaranteed by your 

organization? Do you offer a SLA 
(Service Level Agreement)? Do 

How should the reliability of the PID system be guaranteed? 
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you think there should be a SLA 

for PIDs? 

ANSWER: ANSWER: ANSWER: 

08 Change How do you deal with change 

(changes that affect that PID 

Scheme)? In the table below you 
can find some of the events that 

can affect the PID scheme. 

 

How should the change be managed? 

 

ANSWER: ANSWER: ANSWER: 

 

Level Event 

Authority Organisation renamed 

 

Organisation restructured 

 

Domain name lost 

Context Dataset transferred to a different authority 

 

Datasets merged / split / renamed 

 

Object Expression of metadata changes (different vocabulary is used) 

 

Content of metadata changes 

 

Resource is destroyed 

 

 

      

Financing 

F1 Do you have a cost model specific for persistent identifiers management? 

Answer: 

 

F2 How can the EC help with regards to the cost model?  

Answer: 

 

F3 Who should pay the costs of PIDs management? 

Answer: 

 

F4 Do you have a documented/formalized business case for the management of persistent 

identifiers? 
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Answer: 

Architecture 

A1 Do you use any tools for the management of (Persistent) IDs?  

Answer: 

 

A2 Is there a need for such a tool? Would you be interested if the EC would provide a tool or a 

central service for PID management?  

Answer: 

 

A3 How do you design the persistent identifiers?  

Answer: 

 

A4 Should all the Member States use the same design model? How can the EC help with regards to 

the design?  

Answer: 

 

A4 How is your PID system architecture (centralized, federated peer to peer) and how do you think it 

should be for the INSPIRE PID governance? 

Answer: 

 

A5 How is uniqueness assured? Is using the domain name as a guarantee sufficient? What challenges 

and solutions do you see related to this topic when we put it in the INSPIRE context? 

Answer: 

 

A7 Do identifiers need to be matched to the characteristics of the assets they identify? 

Answer: 

 

A8 URIs or DOIs?  

Answer: 

A9 Member States have requested registers for thematic identifiers to be used in INSPIRE, what are the 

issues/ pros and cons? Who should manage these registers? 

Answer: 

 

A10 How can the future architecture ensure the provenance of the PID and data behind the identifier? 

Answer: 

 

A11 Which architecture do you think would be best suited for INSPIRE  
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Quantitative – What do you think about the below Tips? 

 Rate questions 1-5 

Do not simply use database record identifiers as Persistent Identifiers.  Choose an item. 

Do define a context name14 under your control to ensure the global 
uniqueness of your identifiers.  

Choose an item. 

Do use your context name to define the scope of your identifiers.  Choose an item. 

Do put management processes in place to ensure Persistent Identifiers 
and their associated data are always synchronized, so that when database 
records change the Persistent Identifiers for those records are reviewed 
promptly.  

Choose an item. 

Do choose context names that are institution independent, i.e. project 
names rather than organization names. Larger, more vital projects will 
obviously be a more likely permanent context name due to the fact that 
the community is more likely to ensure the survival of the name. 

Choose an item. 

Do define the management processes for connecting your digital 
resources / database records to the Persistent Identifiers 

Choose an item. 

 

If a similar resource exists, link to that resource, via data or metadata 
links, to allow people to see that they are related. This can be done using 
various ontological constructs such as owl:sameAs, rdfs:seeAlso or 
skos:related. 

Choose an item. 

 

  

 

 

                                                      
14 Context name - what project name or organization domain name will define how to access the information. 
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ANNEX B: HYBRID GOVERNANCE SCENARIO 
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ANNEX C: CHECKLIST 

In order to ensure that the different GOFA elements are taken into consideration and that they are 
implemented correctly, the following checklist can be used: 

Governance 

Below is a checklist to be used when defining the governance for the PIDs. 

 

Checklist item √ 

The governance should be inclusive, including all stakeholders either directly or indirectly.  

The governance structure should flexible and it should be possible to add groups and 
working groups on an as-needed basis. 

 

The governance should include representatives with the mandate to make decisions 
and ensure their implementation, but also the expertise to make the right 
decisions. The governance should include structural representation and clearly 
defined decision-making processes. 

 

There should be a clear definition of roles and responsibilities as well as liabilities.  

There should be a clear definition of the objectives and the approach to achieving 
this as well as how the external environment is taken into account in this. 

 

In order to ensure effectiveness and efficiency, the governance structure should be 
designed taking into account the best-suited nature or decision-making within 
the domain. 

 

The governance should drive the maturity of the different communities.  

All organisations managing PIDs should aim at reducing complexity, redundancy and 
inefficiencies by adopting standardized processes, data structures, and 
technologies. 

 

All organisations managing PIDs should have a written policy stating how the IDs are 
created and managed, who is responsible for the reliability, persistence and 
availability. This policy should be made available to other stakeholders, 
preferably in a standardised manner that makes it easy to compare or map 
different approaches. 

 

An organisation should clearly state in their policy what sort of resources they are 
identifying and who has the right to assign identifiers. 

 

In case of shared resources, it should be clear and agreed who is the main 

responsible for those resources. This must be documented in the policy. 

It is inevitable that these shared resources have multiple identifiers. However these resources 
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should not have duplicate identifiers (use adequate design rules), and links between these 
different identifiers should be created (using alias or a link set). If possible the assignment of 
IDs should be automated. 

All organisation managing PIDs should specify in the policy the relevant data privacy 

or applicable national regulation. 
 

All organisation managing PIDs should mention in their policy the set or PID 

Standards used, the rules for definition, creation and maintenance of PIDs. 
 

All organisation managing PIDs should describe in the policy PID quality management.  

All organisation managing PIDs should specify in the policy the access rights needed 

for accessing the resources. 
 

All organisation managing PIDs should specify in the policy details on how the ensure 

Long Term Preservation. 
 

An organisation should clearly define the change management process together with 

the roles and responsibilities. 
 

An organisation should specify the guidelines for the Service Levels agreement.  

 

Operations 

Below is a checklist to be used when defining the operations for the PIDs. These should of course be used 
in conjunction with what other considerations are important given the approach that is selected in the 
end (unification or coordination). 

 

Checklist item √ 

An organisation should be clear at least about the following process: registration, validation, 
redirection, long-term preservation and if needed mapping. 

 

An organisation should follow the guidelines put forward by the European 
Commission regarding definition of the basic operations and set up clear roles 
for each of these operations. The organisation managing the PIDs is responsible 
for the persistence, reliability of the PID system and the change management. 

The European Commission should give guidelines concerning the definition of the operations 
and assure the uniqueness of the domains. 

 

 

Financing 

Below is a checklist to be used when defining the financing for the PIDs. 
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Checklist item √ 

An organisation could make clear who is financing the PID management  

An organisation should document the business case for PID management  

 

Architecture 

Below is a checklist to be used when defining the architecture for the PIDs. 

Checklist item √ 

For the design rules, the data owner should have the liberty to choose the design. However 
the data owner should chose existing design rules that already exist and are used within 
their community. (E.g. The 10 Rules for Persistent URIs (Commission, 2012)). 

 

 

The choice between URIs and DOIs or other standards remains with the data owner. The 
overall strategy for PIDs should not exclude any of them.  

 

For the architecture the organisations should use intellectually open standards for 
the implementation of PIDs to ensure interoperability. 

 

Do put management processes in place to ensure Persistent Identifiers and their 
associated data are always synchronized, so that when database records 
change the Persistent Identifiers for those records are reviewed promptly.    

 

 


