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Abstract. Directive 2007/2/EC of the European Parliament and of the 
Council of 14 March 2007 that established an Infrastructure for 
Spatial Information in the European Community (INSPIRE) was 
published in the Official Journal of the EU on 25 April 2007. This 
Directive was entered in force on 15 May 2007 and the transposition 
phase, during which Member States transpose the Directive into 
national legislation, lasts until 14 May 2009. In the meantime, the 
INSPIRE Drafting Teams are elaborating on Implementing Rules to 
define how the Member States must implement the Directive. One of 
these Drafting Teams is working on a monitoring and reporting 
mechanism. 

According to the Directive, Member States shall organise “a 
continuous monitoring of the implementation progress with respect to 
the targets set out by INSPIRE” and provide “a three yearly report to 
the Commission to describe the approach applied by the Member 
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States to translate the requirements set out by INSPIRE into concrete 
measures and describe the developments of its SDI”. Member States 
will provide the results of the monitoring and reporting to the 
Commission and make them accessible to the public.  

The monitoring and reporting mechanism of INSPIRE is not 
aiming to make an overall assessment of the NSDI as such. The 
mechanism assesses progress as compared to the rules and 
requirements set out in the Directive and its Implementing Rules. This 
means that what is not covered by the Directive will not be monitored. 
In addition, since Member States themselves are responsible for 
monitoring and reporting (as is the case for all European Directives), 
the monitoring mechanism should be kept simple and be automated as 
much as possible. The Drafting Team on monitoring and reporting 
elaborated on an approach that focuses on monitoring the progress 
made in regards to metadata, data interoperability and service 
development. After many discussions, the monitoring of data sharing 
and coordination mechanisms were not considered anymore, but 
integrated into part of the reporting. Other issues including the use, 
costs and impact of the SDI will also be covered through standardised 
reporting mechanisms. 

This chapter focuses on the approach followed by the Drafting 
Team, the way the indicators were defined and how they are 
composed. It describes the feasibility testing by some of the Member 
States as well as the results of testing some indicators during the State 
of Play update of 2007. Finally, the chapter addresses the problems 
encountered to find good indicators that monitor data sharing and are 
easily implemented by the Member States. 

 
16.1 INTRODUCTION: THE WORK OF THE INSPIRE  
DRAFTING TEAMS 

The aim of INSPIRE is to contribute to the development of a true 
European SDI. There is agreement amongst all stakeholders that 
INSPIRE should be based on (the components of) the national and 
sub-national SDI created by the Member States. Those SDIs should be 
designed “to ensure that spatial data are stored, made available and 
maintained at the most appropriate level; that it is possible to 
combine spatial data from different sources across the Community in 
a consistent way and share them between several users and 
applications; that it is possible for spatial data collected at one level 
of public authority to be shared between other public authorities; that 
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spatial data are made available under conditions which do not unduly 
restrict their extensive use; that it is easy to discover available spatial 
data, to evaluate their suitability for the purpose and to know the 
conditions applicable to their use.” (European Commission, 2007; 
Zambon et al., 2007). 

The Directive focuses in particular on five key areas: metadata; 
the harmonisation and interoperability of spatial data and services for 
selected themes (as described in Annexes I, II, III of the Directive); 
network services and technologies; measures for sharing spatial data 
and services as well as coordination and monitoring measures 
(European Commission, 2007).  

To ensure that the spatial data infrastructures of the Member 
States are compatible and usable in a Community and trans-boundary 
context, the Directive requires that common Implementing Rules (IR) 
are defined for a number of specific areas (the Directive indicates for 
which parts IR are required). The process for establishing the IR is 
complex with many stakeholders involved (see Figure 16.1). The IR 
are adopted as Commission Decisions or Regulations and are binding 
in their entirety. This means that, once adopted, the IR are entered into 
force without the need to transpose them into specific national 
legislation. The Commission is assisted in the process of adopting the 
IR by a regulatory committee composed by representatives of the 
Member States and chaired by a representative of the Commission. 
This process is known as the Comitology procedure (European 
Commission, 2005a; Janssen, 2008). The preparation of the IR started 
in October 2005, while the INSPIRE committee was established in 
July 2007. 
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Figure 16.1: Process for developing INSPIRE implementing Rules (European 

Commission, 2005a) 

In order to prepare the IR, several teams of international experts 
were setup already in October 2005. The experts were nominated by 
Spatial Data Interest Communities, called SDIC (typically thematic 
communities, universities, national and sub-national SDI, etc.) and by 
Legally Mandated Organisations, called LMO (typically Mapping 
Agencies, Cadastral organisations, etc.) and selected together with the 
European Commission (see also Craglia and Annoni, 2007). There are 
a total of 75 experts in five groups called Drafting Teams: metadata; 
data specifications; network services; data and service sharing as well 
as monitoring and reporting. The Drafting Teams have the mandate to: 

 analyse and review the reference material provided by the 
SDIC and LMO (for example, existing standards); 

 demand further input from SDIC and LMO if required; 
 write the draft INSPIRE Implementing Rules; 
 provide recommendations to the Commission in case of 

conflicting technical specifications or issues; and 
 to provide suggestions to the Commission regarding the 

testing of any proposed technical specification. 
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A Drafting Team is not involved in procedural aspects, the 
development of new specifications, resolving conflicts or maintaining 
the specifications (European Commission, 2005a). 

The first release of an IR is discussed and commented in a first 
round by the experts from the different Drafting Teams and 
Commission staff. In a second round, the modified version is 
discussed and commented by SDIC and LMO and in a third round by 
the broader public and stakeholder community. Each time the Drafting 
Teams analyse the received comments, reject or accept them and 
review the IR. The reviewed IR is then transmitted to the Commission 

The Commission will make a proposal for IR to the INSPIRE 
committee (based on the last version of the Drafting Teams) which 
has three months to deliver its opinion. If the committee agrees with 
the proposal, the IR is adopted. If the committee does not agree, or 
does not deliver an opinion, then the Commission needs to submit the 
proposal to the Council and inform the European Parliament. If the 
Parliament considers that the proposal submitted by the Commission 
exceeds the implementing powers provided by the INSPIRE 
Directive, it informs the Council of its position. The Council votes by 
a qualified majority on the proposal. If the Council agrees with the 
proposal or does not oppose the measure, the IR is adopted by the 
Commission. If however the Council opposes the measure, the 
Commission will have to submit a revised proposal. 

 
16.2 THE NEED TO MONITOR AND REPORT EUROPEAN

 DIRECTIVES 

The need to monitor and assess the impact of implementing the 
European Directives is not new. Already in the White Paper on 
Governance it is stressed that monitoring, impact assessment, etc are 
key for each Governmental action (European Commission, 2001). The 
White Paper states that five principles underpin good governance: 
openness; participation; accountability; effectiveness and coherence. It 
says that “Policies must be effective and timely, delivering what is 
needed on the basis of clear objectives, an evaluation of future impact 
and, where available, of past experience.” (p.10). However the White 
Paper also argues that “The Treaty currently provides for both 
committees (Committee of the Regions and Economic and Social 
Committee) to give their opinion after, rather than before, proposals 
have been transmitted to the legislature, which minimises their 
impact.” (p.15). Finally, the White Paper states that ultimately, the 
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impact of EU rules “depends on the willingness and capacity of 
Member State authorities to ensure that they are transposed and 
enforced effectively, fully and on time” (p.25).  

During the EU summit in Laeken in 2001, it was therefore 
decided that a new integrated method to assess the impact of European 
Policy on European citizens be developed. In Göteborg, also in 2001, 
the Member States had already made the commitment to establish a 
tool for assessing its sustainable impact. Furthermore, in the GMES 
and 6th Environmental Action Programmes, it was underlined that it is 
essential to regular monitor and report the process of sectoral 
integration. So it is clear that each decision of the Commission (and 
thus each proposal of a Directive) should be based on a sound analysis 
of the potential impact on society and on a balanced appraisal of the 
various policy instruments available. It is also important that once 
Directives are approved, their implementation and the real impact is 
monitored and assessed, and if necessary be reviewed. 

With these general developments in mind, in 2003 the European 
Commission decided to conduct an extended impact assessment to 
attempt to estimate the (future) effects of developing the European 
SDI and INSPIRE in particular (see Craglia, 2003). The effects relate 
not only to the economical dimension, but also ─ and maybe even 
more importantly ─ to the environmental, social and societal impacts. 
The objective of the INSPIRE impact assessment was to assess ex 
ante the potential impact of the proposal for an INSPIRE Directive 
(European Commission, 2004). On the other hand, it was also decided 
to foresee a monitoring and reporting mechanism that assesses the 
implementation of INSPIRE and its impact once implemented, that is, 
an ex post evaluation. The task of the Drafting Team is to elaborate 
the rules for such an evaluation. 

The need for monitoring and reporting the implementation of the 
INSPIRE Directive is defined as follows: “Preparatory work for 
decisions concerning the implementation of this Directive and for the 
future evolution of INSPIRE requires continuous monitoring of the 
implementation of the Directive and regular reporting.” (recital 34) 
(European Commission, 2004; 2007). More precisely, the chapter 
‘Final provisions’ contains one article defining the monitoring and 
reporting obligations of Member States (see Table 16.1).  
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Table 16.1: monitoring and reporting obligations according to the INSPIRE 
Directive (European Commission, 2007) 

 
Article 21 (INSPIRE Directive, 2007) 

1. Member States shall monitor the implementation and use of their 
infrastructures for spatial information. They shall make the results of 
this monitoring accessible to the Commission and to the public on a 
permanent basis. 
2. No later than 15 May 2010 Member States shall send to the 
Commission a report including summary descriptions of: 

(a) How public sector providers and users of spatial data sets and 
services and intermediary bodies are coordinated, and of the 
relationship with the third parties and of the organisation of quality 
assurance; 

(b) The contribution made by public authorities or third parties to 
the functioning and coordination of the infrastructure for spatial 
information; 

(c) Information on the use of the infrastructure for spatial 
information; 

(d) Data-sharing agreements between public authorities; 
(e) The costs and benefits of implementing this Directive. 

3. Every three years, and starting no later than 15 May 2013, Member 
States shall send to the Commission a report providing updated 
information in relation to the items referred to in paragraph 2. 
4. Detailed rules for the implementation of this Article shall be 
adopted in accordance with the regulatory procedure referred to in 
Article 22(2). 
 
16.3 APPROACH AND METHODOLOGY 

In the previous section we referred to the importance of the need to 
assess the impact of European Directives, as is the case for INSPIRE. 
When starting the work of the INSPIRE Drafting Team on monitoring 
and reporting, a general approach and methodology had to be 
elaborated in view of defining the Implementing Rules for monitoring 
and reporting. For this work, the Drafting Team was guided by the 
European Commission (see also European Commission, 2005b; 
2005c). In a first stage all the similar set-ups and experiences were 
analysed. In a second stage a methodology appropriate for specific 
INSPIRE objectives was defined. 
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16.3.1  General approach 

As indicated before, the major objective of monitoring and reporting 
within the framework of the INSPIRE Directive is to assess its 
implementation by the respective Member States. As a starting point, 
the Directive has been analysed to understand all the requirements as 
described in the recitals and the articles defining the infrastructure for 
spatial information (spatial data sets, metadata, network services, data 
and service sharing etc.). The result of the analysis was an improved 
knowledge of the Directive and its requirements. However at the time 
the Directive was analysed the exact definition of the different 
components, as well as the Implementing Rules for them, were not yet 
known. The preparation of the IR had to take this into account. As a 
consequence, the rules had to be very generic and could only rely on 
the (draft) outputs of the other Drafting Teams at the time of writing. 

The Drafting Team on monitoring and reporting analysed several 
documents and assessment approaches before developing its own 
approach. The most important ones are the INSPIRE State of Play 
study (Jos Van Orshoven at al., 2003-2004; Vandenbroucke and 
Janssen, 2005-2006) and the reporting experience of IGN France 
(French Ministry of the Economy, Finance and Industry, 2004). 

The approach of the INSPIRE SoP study is described in chapter 
8. The lessons learnt from this extensive exercise were taken into 
account during the work of the Drafting Team. Although the approach 
of the INSPIRE State of Play is an important reference for the work of 
the Drafting Team on monitoring and reporting, the way the 
implementation of the Directive will be assessed is quite different 
from the set-up of the State of Play which is illustrated in Figure 16.2. 
While the INSPIRE State of Play collects information from various 
stakeholders, interprets the information and translates it into indicators 
in order to assess it; the implementing rules require Members States to 
collect information, use it as input for the indicators in view of 
reporting to the European Commission. The EU will then assess the 
results ─ both indicators and reports ─ in order to obtain a clear 
picture of the status of the INSPIRE development at the European 
level. 
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Figure 16.2: Assessment work flow of the Member States within the framework 

of the INSPIRE Directive  

In France the National Mapping Agency (IGN-France) is 
monitoring and reporting its activities to the French Parliament. 
Monitoring the performance of activities of Public Authorities and 
related Institutes became mandatory with the budget reform and the 
modernisation of the State. The monitoring resulted in a clear view on 
what to monitor (strategies, objectives, indicators, targets) and how to 
do it (methodology). Since the French approach seemed to work well, 
being already operational for several years, the Drafting Team on 
monitoring and reporting decided to use the general framework and 
templates to describe the proposed indicators (French Ministry of the 
Economy, Finance and Industry, 2004).  

The Drafting Team also looked into scientific literature (see for 
overview of assessment methods Grus et al., 2007; Georgiadou et al., 
2006) and e-Government initiatives (SIBIS, 2002). The Drafting Team 
provided improved knowledge and insight, yet there was a lack of 
information on how to establish a system of indicators in an 
operational environment. Complementary studies were collected 
through Drafting Team members’ expertise and workshops (see also 
SDIC MORE, 2006). The reference material proposed by SDIC and 
LMO is listed and analysed in one of the Deliverables of the Drafting 
Team, i.e. D5.2 - INSPIRE Monitoring Indicators (Zambon et al., 
2007). 

16.3.2  Principles for defining indicators 

The indicators were defined with four principles in mind: (1) the 
requirements of the Directive are the basis; (2) there are different 
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types of users of the monitoring and reporting mechanisms; (3) the 
basic characteristics of good indicators should be applied and (4) there 
are several levels of authority involved in the monitoring. 

The Drafting Team analysed all the requirements of the Directive 
and, more specifically, the requirements of each chapter (General 
provisions, Metadata, Interoperability of spatial data sets and services, 
Network services, Data-sharing, Coordination and complementary 
measures, and Final provisions). From there, the Drafting Team 
established a list of Directive’s major objectives. The formulation of 
these objectives is based on an interpretation (‘translation’) of the 
analysed requirements. For example, in the chapter on metadata the 
Directive says “Member States shall ensure that metadata are created 
for the spatial data sets and services corresponding to the themes 
listed in Annexes I, II and III, and that those metadata are kept up to 
date (...). Member States shall take the necessary measures to ensure 
that metadata are complete and of a quality sufficient to (…)”. 
(European Commission, 2007). After ‘translation’ this becomes: 
“Metadata of sufficient quality are available, complete and up-to-date 
for all the spatial data sets and services corresponding to the themes 
of the annexes of the Directive.” (Zambon et al., 2007). 

There are three user types of the INSPIRE monitoring and 
reporting results. First of all, the indicators and three-yearly reports 
are required by the European Commission to assess the 
implementation of the Directive and to evaluate if the key objective of 
the Directive is achieved, that is to make more and better spatial data 
available by improving sharing practices. Secondly, Member States 
and their SDI stakeholders are also interested as Member States do not 
only monitor and report because it is an obligation to do so, but also as 
they want to know the status of their NSDI, especially how it 
compares to developments in other Member States. Finally, the results 
should also be made public as citizens have the right to be informed 
about European policies. 
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Figure 16.3: The three levels involved in monitoring and reporting (Zambon et 

al., 2007) 

Although monitoring and reporting is a task for the national level, 
it is clear that all levels of authority are involved and each has their 
own role. There are three major levels concerned (see Figure 16.3). 
SDIC, LMO and other INSPIRE stakeholders will provide the data 
that is needed to calculate the indicators. Member States’ level will 
collect the data, calculate the indicators and prepare the reports. 
Finally, the European Commission will assess the progress of the 
implementation of the INSPIRE Directive at the European level. The 
work of the Drafting Team focuses on the second level, which is the 
level of the Member States. This level defines the indicators to be 
used by the Member States, how they should be calculated and how 
reporting is to be conducted. Since the monitoring and reporting of the 
Directive will need to involve many organisations, it is clear that the 
procedures should be kept simple. Tools and/or templates will be 
provided by the Commission to the Member States for this purpose 
and can help automatic collection of raw data needed as input for the 
indicators using web (services), or guide the Member States to provide 
the information which will then be stored as a central repository of 
indicators. 

There exists a large amount of literature on the use and 
characteristics of indicators. They are of different types (for example, 
physical and policy indicators) and applied in different sectors (such 
as the environment and economy). Indicators are simple facts that 
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show progress (or lack of it) toward a set of pre-determined goals 
(Young, 1995; Kuik and Verbruggen, 1991). An indicator has to be 
‘SMART’ ─ Specific, Measurable, Achievable, Relevant and Time 
bound. Translating these principles for monitoring the implementation 
of INSPIRE, the Drafting Team decided to: focus each indicator on 
specific aspects of the Directive (finding a balance between global/too 
detailed indicators); use quantitative indicators based on 
measurements (not predictions); make them simple, ‘easy’ to provide 
(cost of indicators/usefulness of information) and be understood by all 
the Member States; measure the main goals of the Directive, and to 
select only indicators both useful for the European Commission and 
the Member States as well as defining indicators that show progress 
over time (Zambon et al., 2007). 

Table 16.2 provides an overview of how each of the indicators 
has been described. As explained previously, this table is based on the 
system used by IGN-France for its reporting to the French parliament. 

The table allows the defining of each indicator in a standardised 
way and enforces a motivated choice that is related to the SMART 
characteristics. The link to the specific objective of the Directive is 
made clear, and its calculation method is fixed. If there is a target set 
(for example, each spatial data set should have metadata), the date and 
target value are defined (such as 100% metadata for data sets of annex 
I and II, two years after adopting the IR on metadata, that is in 2010). 
The method also foresees in defining the so called ‘sub-indicators’ (or 
detailed indicators), an allowance to make a distinction between 
obtained results, (for instance, per annex of the Directive). The table 
also enforces a description by which data needs to be collected. The 
calculation method defines how this data is used to calculate the 
indicator (and detailed indicators) itself. Since at the time of defining 
the list of indicators there were still many open issues, these could 
also be described through the table (For example, what are the 
minimal criteria in order to be able to speak about metadata; are 
readme files considered metadata?). 
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Table 16.2: Generic indicator description table used by the Drafting Team on 
monitoring and reporting 

Indicator name and definition  

Definition Definition of the indicator 

Chapter of the INSPIRE 
Directive 

Title of the chapter of the INSPIRE Directive to 
which the indicator refers to; articles and 
paragraphs 

Performance Objective A short description to explain which part of the 
INSPIRE objectives the indicator refers to 

Rationale Description of why the indicator is proposed and 
why it is useful for the EC, the Member States and 
other stakeholders 

Description of the indicator 

Detailed indicators List of indicators, such as name and definition 

Unit of measurement %, number etc. 

Measurement period Frequency of calculation of the indicator and 
moment of publication 

Target set Date (year) Value to obtain 

Drawing up the indicator 

Nature of the raw data Raw data needed as an input to calculate the 
indicator. Raw data can be an aggregation of data 
from several stakeholders 

Raw data collection Method used for collecting the raw data: 
automated, manual counts, surveys etc. 

Calculation method The way in which the indicator is calculated from 
the raw data (formula, identification of variables) 

Interpreting the indicator 

Known limitations and 
bias 

Description of the known limitations and bias of 
the indicator and justification of the choice of the 
indicator despite its limitations 

Interpretation methods The significance and ways of reading and 
understanding the indicator 

Creation and improving the indicator 

Start date Year the indicator is scheduled to start 

Open issues Unsolved problems regarding the raw data, 
calculation or interpretation 
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16.4 RESULTS: 14 INITIAL INDICATORS DEFINED 

Fourteen indicators were initially defined which was based on the 
methodology described in the previous section and Figure 16.4 
presents an overview of these. The indicators were first discussed with 
four selected Member States in a feasibility test and some were tested 
during the State of Play, update 2007 (Vandenbroucke and Janssen, 
2008). 
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Figure 16.4: Overview of initial set of indicators for monitoring INSPIRE 

implementation (Zambon et al., 2007) 
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16.4.1  Initial list of indicators 

This initial list of 14 indicators was established and based on an 
analysis of the requirements of the Directive (which objectives should 
be reached), keeping in mind the existing components of the 
infrastructure in the Member States. Therefore, the list of indicators 
was elaborated on and based on four principles. Indicators should:  

1) Give a clear picture of existing components of the 
infrastructure in the Member States: data sets; metadata and 
network services. This picture is very important since the 
Directive states that INSPIRE should build upon existing 
(components of) the NSDI. The dark grey in Figure 16.4 
refers to these components and two indicators are linked to 
it; that is existence of data sets and metadata (DSi1 and 
MDi1). 

2) Measure the distance to target of the (components of) the 
infrastructure, such as how much of the existing 
infrastructure is in line with the Implementing Rules of the 
INSPIRE Directive. There were five of the initial indicators 
that measured this: harmonisation (DSi2), interoperability 
(DSi3) and consistency (DSi4) which together make data 
sets compliant or not; compliancy of the metadata with the 
implementing rules (MDi2) and existence and compliancy 
of the network services (NSi2). 

3) Measure the use and performance of the infrastructure 
(through its services), both which provide an indication of 
the usefulness for the users. Two indicators were dedicated 
to this aim (NSi3 and NSi4). 

4) Describe the ‘soft’ components of the infrastructure that is 
data sharing, coordination and cooperation. These ‘soft’ 
components (see hatched boxes in Figure 16.4) are 
important to a quality functioning of the SDI and for 
reaching the overall objectives of INSPIRE. Four indicators 
were initially defined, two regarding coordination and two 
regarding data and service sharing (DSSi1, DSSi2, COi1, 
COi2). 

The indicators, ‘existence of spatial data sets’ and ‘existence of 
metadata for data sets and services’, provide information about the 
initial status in the Member States. Both indicators describe the 
existence of electronic data and metadata, but not whether they are 
compliant with the IR as this is measured by the indicators reflecting 
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the compliancy with the IR. By comparing part of the infrastructure 
that is compliant with the total infrastructure, one can see the level of 
compliancy of the NSDI. 

As a side note, it should be stressed that the interoperability of 
data sets (as used above) can, according to INSPIRE, be achieved in 
two ways: data sets can be harmonised according to a common data 
model (creating new physical data sets) or by transforming, using 
transformation services (mapping from one data model to another). 
Existing metadata can only be brought in line with the IR by changing 
them according to these IR. 

The 14 initial indicators would allow answering questions such 
as:  

 What is the part of the existing infrastructure that is 
compliant with INSPIRE (for example x% of the data sets 
have metadata that are compliant with the IR)? 

 Are the data accessible, that is can they be discovered 
through one or more discovery services, and can their 
characteristics be listed (for example x% of the spatial 
data sets can be discovered through at least one discovery 
service)? 

 Can data sets be viewed, (partially) downloaded and 
transformed? 

 What is the use of the data sets through the different type 
of services (for example the number of service requests)? 

 What is the performance of the infrastructure, in casu the 
services (such as response times or availability)? 

 What is the level of sharing based on the complexity of 
arrangements to be made and the cost model in place? 

 What is the usability of the data sets, based on the 
existence of at least one free viewing service for each data 
set and limitations regarding the use of the data set? 

 Is coordination in place (is there a coordinating body and 
a National Contact Point)? 

 Is there cooperation amongst the stakeholders (how many 
stakeholders are involved)?  
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16.4.2  Feasibility test and testing in an operational environment 

The 14 initial indicators were tested in three steps. Testing was needed 
in order to know if the indicators could be implemented by the 
Member States, if they were understood and if they work in an 
operational environment. 

Step 1: Internal test by members of the Drafting Team amongst a 
limited number of stakeholders (LMO, SDIC). This test revealed a 
first series of questions and problems encountered, For instance, how 
can a stakeholder know which data sets to consider/not consider as 
part of INSPIRE? 

Step 2: Feasibility test by a selected number of Member States. 
Member States could become a candidate on a voluntary basis. There 
were four countries willing to participate: Italy; Germany; The 
Netherlands and Spain. The aim of this test was to verify a common 
understanding of the indicators and an approach to their 
implementation (for example the definitions used) and to cross-check 
the feasibility and complexity of the proposed indicators and set-up. 
This test revealed that indicators had to be better defined, that some 
were too complex to understand and implement, that guidelines were 
needed in any case and that tools for automated data collection and 
calculating indicators are essential. 

Step 3: Testing a selection of the indicators with material collected 
during the State of Play 2007 (see also Vandenbroucke and Janssen, 
2008a). In order to do so, a small survey was established during the 
State of Play update of 2007 for collecting detailed information on the 
data sets and services from the 32 countries studied. Countries were 
asked to list all INSPIRE relevant data sets (spatial data sets that are to 
be used in environmental policies and policies with a direct or indirect 
impact on the environment) indicating whether or not they have 
metadata (ISO compliant or not), and whether or not for those data 
sets a discovery, view and/or download service existed. Secondly, 
countries were asked to list all INSPIRE relevant services indicating 
whether or not they have metadata, the type of service (discover, view, 
download, transformation, invoking) and whether or not the service is 
public and free of use.  

By the end of March 2008, 21 countries sent in their information 
regarding data sets and 20 (of these) regarding services. This 
information allowed the calculation of selected indicators. A total of 
1,635 data sets covering the 34 themes of the INSPIRE annexes were 
described, representing 1,384 unique data sets (some data sets were 
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reported for different themes). In total 738 network services were also 
described. From all the reported data sets and services, 66.7 per cent 
have metadata, but only 35.5 per cent are reported to be ISO 
compliant (ISO 19115 and 19119). Metadata availability for data sets 
and services varies between 0 per cent (6 countries) and 100.0 per cent 
(Portugal). However, for Portugal it is known that they reported only 
that part of the infrastructure (data sets and services) that is considered 
to be ‘INSPIRE compliant’ and therefore the results have to be used 
with caution. Figure 16.5 provides the results per country, that is for 
the existence of metadata for data sets and services (Figure 16.5a) and 
for the compliancy with the ISO norm (Figure 16.5b). 

Similar results were obtained for the indicators measuring the 
accessibility of the infrastructure. From the 1635 data sets 1095 (67.0 
per cent) can be discovered, viewed or downloaded which means that 
at least one of such services exist for the data set. However only 362 
of these (22.1 per cent) can be discovered viewed and downloaded. 
For the 21 countries for which information was collected, 55.7 per 
cent of the data sets can be discovered, 49.2 per cent can be viewed, 
while 27.2 per cent can be downloaded (or parts thereof, for instance 
through WFS). 

The test not only showed that the results should be treated 
carefully (there were no extensive guidelines on how to provide the 
information), but also that it is very important to establish the list of 
data sets and services carefully (including all the INSPIRE relevant 
data sets and services, but at the same time not limiting the data sets 
and services to those that are considered to be already ‘INSPIRE 
compliant’). Once this process is complete, the collection of its 
characteristics and the calculation of the indicators seem to be 
straightforward. 

 

16.5 DISCUSSION AND FINAL DRAFT IMPLEMENTING 
RULES 

In this section we discuss the results of developing indicators and the 
corresponding Implementing Rules for monitoring and reporting. First 
we describe some general issues, then we discuss in more detail the 
problems related to the definition of indicators on data and service 
sharing. 
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Figure 16.5 a and 16.5 b: (a) % of the reported data sets and services for which 
metadata exist  and (b) % of the reported data sets and services for which ISO 

metadata exist (Vandenbroucke and Janssen, 2008) 
 
16.5.1.  General Issues 

From the discussions within the Drafting Team monitoring and 
reporting, with other Drafting Teams and the European Commission 
and from the different tests, we could draw some conclusions 
regarding monitoring the implementation of the INSPIRE Directive.  

First of all, the discussions revealed the need to have simple 
indicators. The basic idea is not to cause too much burden for the 
Member States when implementing, monitoring and reporting. 
Therefore, each of the indicators was again examined to evaluate 
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whether it is really needed and adding value for monitoring the 
implementation of the Directive. With this in mind, the indicators on 
coordination and cooperation were removed. The fact of having a 
National Contact Point and a coordinating body or structure (or not) is 
easy to capture and does not really need an indicator: it is not 
something to be ‘calculated’ and it is not expected to change 
significantly over time. Therefore, it can easily be reported in the three 
yearly reports. For the same reason of simplifying, it was also decided 
to group the three indicators on data compliancy into one indicator 
that reflects overall compliancy with the IR (data interoperability). 

Furthermore, it was also decided not to use composed indicators 
and to therefore also remove some of the sub-indicators. Calculations 
themselves were limited to simple ratios, without complex weighting. 
From the feasibility test it also became obvious that some terminology 
had to be clarified and streamlined with the work of the other Drafting 
Teams. It was decided to establish technical guidelines and it was 
proposed to the Commission to develop tools/templates to assist 
Member States with collecting data/information to calculate the 
indicators, and for the calculations itself (for example, by establishing 
a portal for monitoring and reporting).  

Even with this simplification to the technical guidelines and the 
tools/templates, it became clear from the test during the INSPIRE 
State of Play survey of 2007 that the most difficult part for the 
Member States was to establish the list of data sets and services that 
should be considered part of the INSPIRE infrastructure. On the one 
hand, it should not be necessary for Member States to list all the 
existing spatial data sets and services (but only those that will be used 
for environmental policy and for policies that have an impact on the 
environment; also data sets and services from private companies 
should not be listed etc.). On the other hand, Member States should 
list more than only those data sets and services that are already 
INSPIRE compliant. The reason why this seemed to be difficult is 
three-fold:  

(1) To establish those lists, coordinating bodies of the NSDI 
should have relationships with all stakeholders and jointly agree on 
these lists (sometimes National Mapping Agencies, which often lead 
the NSDI, do not necessarily know the stakeholders involved in the 
collection and maintenance of the data sets of Annex III, such as the 
specific environmental themes); 
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(2) It appears more appealing to list, describe and therefore 
monitor components of the infrastructure that are compliant (for 
example those available according to standards); 

(3) It is not yet clear which level of detail, data sets and services 
should be included. If going down to the level of the municipalities, 
this poses major problems since the number of data sets and services 
could grow exponentially. 

The second important discussion related to the automatic 
monitoring and compliance testing. When establishing the list of 
indicators (Zambon et al., 2007) specific attention was given to the 
issue of automatically generating indicators. There are two aspects to 
this problem: (1) automating the way to collect the data for calculating 
the indicators and (2) the calculation itself. The first aspect is not 
obvious at all as the collection of data on the use of services, their 
performance and compliance testing of data sets, metadata and 
services could ‘easily’ be automated. Establishing the list of data sets 
and services, and the collection of some other data/information are 
more difficult to be automated (for instance Member States could 
establish registers for data sets and services, but this is not done 
automatically). 

The compliance testing itself is also a difficult, though crucial 
issue. Although there are existing frameworks developed by ISO and 
OGC (see on-going initiatives such as the Open Geospatial 
Consortium Web Services, Phase 4; existing framework, concepts, 
and methodology such as ISO 19105; and existing languages such as 
the UML Testing Profile), there is not yet an operational and 
consistent approach for compliancy and interoperability testing. The 
Joint Research Centre of the European Commission has therefore 
initiated several studies to describe the State of Play of compliance 
testing and interoperability checking (see Viganó, 2008a; 2008b; 
2008c). Each of the Drafting Teams which deals with the technical 
aspects of INSPIRE, such as metadata, data and network services will 
define which IR tests should succeed before reaching compliancy.  

16.5.2  The problem of monitoring data and service sharing 

The initial attempts to define one or more indicators for monitoring 
the progress of data and service sharing focused on the idea of the 
level of complexity of sharing arrangements as a type of threshold 
hampering the operational sharing of data and services between public 
authorities. In this approach a typology of sharing arrangements 
formed the basis for the indicators: varying from single overarching 
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framework agreements over specific arrangements for either a 
subgroup of stakeholders within the totality of public authorities, or 
specific bilateral arrangements but for a larger group of datasets out of 
the annexes; down to the individual case by case arrangements to be 
negotiated on an ad hoc basis and ultimately the non-accessibility to 
spatial data and services. 

Although it was felt within the Drafting Team that such 
indicators could yield an estimate of the actual sharing, this approach 
was criticised due to the lack of scientific underpinning: basically the 
criticism was on the fact that composed indicators were used whereby 
the independency between the individual sub-indicators was 
insufficiently guaranteed. The feasibility of collecting such a huge 
amount of basic information was also questioned. In a next phase, the 
Drafting Team shifted focus and tried to define sharing indicators 
taking the individual datasets as a basis for monitoring. A simple 
addition and conversion from absolute to relative values would then 
yield an impression on the actual sharing. However this approach did 
not stand either. Indeed, also at data set level, the variation of 
agreements can be important, depending largely on the type of users 
and the type of use. The collection of the information would become 
very complex and the calculation being not at all straightforward. 

Looking closer into the problem, one could argue that the 
heterogeneity of sharing arrangements throughout the Member States 
of the EU will inevitably cause incompatibility with whatever 
monitoring indicator one could imagine. As opposed to the technically 
oriented IRs, there is no single framework description (for example an 
ISO standard or an OGC specification) available that could serve as a 
kind of reference for measuring the actual sharing of spatial data and 
services.  

As an alternative, some other approaches were suggested: 

1. Establishing a register containing basic information on 
sharing arrangements that are being set up in the Member States. This 
register could then, in a second phase, be used as a basis for further 
analysis of the sharing aspects.  However this approach showed some 
serious drawbacks as well: for a start, it creates an additional burden 
on the Member States who have to establish and somehow feed the 
register.  Secondly, either the full implementation of the agreements 
registration would generate a disproportionate amount of work 
(implying the notification of any data sharing agreement between any 
administration, down to local ones), or a major part of the agreements 
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would be missed, especially when it comes to the local level of public 
authorities, due to simple ignorance or a lack of resources to follow 
this up.  

2. Indirectly measuring sharing: measuring the notified cases of 
trouble in sharing spatial data and services could provide an indirect 
way of measuring how well sharing functions (for instance 
complaints).  This approach could be compared with the way traffic 
safety (positive goal) is measured by the number of accidents or 
‘black points’ (negative occurrences), and whereby the evolution of 
the cases of trouble, when made relative to the volume of traffic, 
provides some insight in actual traffic safety/person-kilometre.  The 
drawback of this approach is that it is unclear to which extent the 
INSPIRE Directive provides sufficient leverage to establish such a 
system. However the advantage of this approach is that it does not 
have to be considered as too much of a burden (there is no systematic 
inventory at several levels needed); it suffices to set up a central 
register (for example at the National Contact Point level) to which 
public authorities can notify sharing problems. The obligation would 
be limited to a clear communication of the existence of such a 
reporting board throughout the Member States’ public authorities. 

Based on these considerations, a last attempt was made to define 
some indicators. The SDI-literature was screened again, searching for 
potential data sharing indicators (Abdel-Salam et al., 2005; Delgado et 
al., 2005; Georgiadou et al., 2006; Kok and van Loenen, 2004; 
Masser, 1999; 2005; Onsrud, 1998; Van Orshoven et al., 2003; 
Steudler, 2004 and Rodriguez-Pabón, 2005) and 11 experts were also 
contacted. The list of indicators suggested by the literature and experts 
that might be used for data sharing amongst stakeholders within an 
SDI is summarised in Table 16.3. 

The proposed indicators were assessed against three important 
criteria: (1) the ease or difficulty to interpret/apply it; (2) the ease or 
difficulty to collect the data for calculating the indicator and (3) the 
ease or difficulty to calculate the indicator. From the table we can read 
that most of the (potential) indicators are too fuzzy or need complex 
interpretations which make them unsuitable for operational set-ups. 
For example the number of suppliers or number of participating 
agencies are not giving a clear indication on data sharing practices 
since they depend on very different historical and organisational set-
ups in countries which do not allow the making of a positive or 
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negative conclusion with this regard; and how can one define 
‘willingness to share’? 

Table 16.3: evaluation grid of some potential data sharing indicators 
Potential data sharing 

indicators 
Interpretation / 

fuzziness 
Data 

collection 
Calculation 

Number of suppliers -- + ++ 

Number of participating 
agencies 

-- + ++ 

Number of organizations 
willing to share 

-- -- ++ 

Existing legal 
arrangements between 
agencies 

-- -- + 

Number of Public Private 
Partnerships 

-- - + 

Number of restrictions on 
use of the data 

- ++ ++ 

Number of free 
downloadable data sets 

- ++ ++ 

Number of data sharing 
problems or complaints 
to be solved 

+/- + + 

Time to access/download 
all the data sets of 
INSPIRE 

+ -- -- 

Money to be spent to 
access/download all the 
data sets of INSPIRE 

+ -- - 

On the other hand, several of the proposed indicators are very 
difficult to calculate, or the collection of the necessary data for doing 
so is cumbersome. This is, for example, the case for the time needed 
and money spent to access/download all the data sets of INSPIRE. 
Although these indicators would give a good view on data sharing 
from the perspective of the users, they are very difficult to implement. 
The information on the number of arrangements between agencies is 
also very difficult to collect as we saw earlier. The only feasible 
solution appeared to be collecting information on data sharing 
problems or complaints regarding data sharing. This would give an 
(indirect) indication on data sharing, be feasible to collect and to 
calculate, but would contain some bias in regard to how one can 
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interpret the information. It is a ‘negative’ indicator on the one hand, 
while it leaves too much room for subjectivity, for instance by 
collecting many complaints from a few stakeholders.  

After an intense debate, it was decided not to withhold any of the 
proposed indicators. It is not worthwhile setting up too complex a 
system from which in the end only a limited amount of information 
would be derived. On the other hand, it goes without saying that the 
sharing aspects are at the core of the INSPIRE directive. As a 
conclusion, data and service sharing was limited to a chapter on 
sharing in the three-yearly reporting. While this minimal approach 
may miss important information on how well the sharing between 
public authorities within and across Member States actually works, it 
seems the only way to evaluate data and service sharing within an 
operational environment. It is clear that there is still a lot of room for 
research in this field. 

 
16.6 CONCLUSIONS 

The objective of monitoring and reporting within INSPIRE is to assess 
the implementation of the Directive and the use of the spatial data 
infrastructures in the Member States of the European Union. It is 
focused on how the policy regarding spatial data sharing is applied 
and should leave room for reviewing such policy, such as by changing 
the Implementing Rules over time. Monitoring and reporting will be 
done by the Member States based on information from LMO and 
SDIC, while the European Union will use the results to assess the 
situation at the European level. The citizens will also have access to 
the results. 

In an initial stage, the Drafting Team on monitoring and reporting 
established a list of 14 indicators covering the technical and 
organisational (soft) aspects of the NSDI. After a series of tests, 
including a feasibility test with four Member States, it was agreed to 
reduce, and simply where possible, the list of indicators. The 
coordination and cooperation indicators were removed since this 
information could easily be provided through the reporting 
mechanisms (not changing too much over time). The tests during the 
update of the INSPIRE State of Play revealed that it is possible to 
gather information for the indicators that measure the development of 
the technical parts of the infrastructure and to calculate them. 
Nevertheless, it still seems a difficult task for Member States because 
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often many stakeholders are involved and it is not always clear which 
data sets and services belong to the INSPIRE infrastructure. 

Particular problems were encountered to define one or more 
indicators that can measure data sharing practices. Although, data 
sharing is the essence of the INSPIRE Directive, all the indicators 
proposed within the Drafting Team, as well as those suggested by 11 
experts and the literature, revealed that they are very difficult to 
implement: some of them being to fuzzy (leaving room for 
interpretation); while for others gathering raw data and/or calculating 
them seem to become far too complex (causing additional burden for 
the Member States). It was therefore decided to foresee a specific part 
on data and service sharing in the three-yearly reporting. This 
reporting will become equally important and will give additional 
information on the use of the NSDI, the costs and benefits and how 
the NSDI is working in practice. 

The work of the Drafting Team has also revealed that it is 
necessary to carry out more research on how to evaluate an SDI. In 
particular, there is scope for more work to investigate operational set-
ups for monitoring and reporting, as well as how results from 
monitoring can be better interpreted and understood. 
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