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Executive Summary

In recognising its key role in developing European policies and legislation the
European Commission has published the “Better Regulation Guidelines” aiming
to improve the quality of drafting legislation. According to those guidelines, better
regulation is ““(...) a way of working to ensure, that political decisions are
prepared in an open, transparent manner, informed by the best available evidence
(...)"%, thus emphasising the importance of evidence in drafting policies and
legislations. Such evidence is usually represented at least partly by quantitative
data and comes into play at several stages of the policy cycle:

e |dentifying issues which require a policy response,

e performing ex-ante impact assessments of the policy options,

e monitoring the policies implementation and

e evaluating the policies implementation and impacts in an ex-post setting
all require a sound data backing.

As the EUs territory is quite heterogenous and comprises a lot of differentiated
Member States and their regions, the policy drafting and implementation should
not only take into account the Union- or Member State level but recognise the
different regional situations and thus different needs to act or different
susceptibility towards policy actions. This is particularly relevant for EU policies
explicitly targeting this heterogeneity, such as EU Cohesion policy or the
implementation of the Just Transition Mechanism in the context of the Green Deal.

Taking into account the regional situation for policy drafting and implementation

thus creates a need for regional level data which can take the form of:

e (Geo)spatial data, meaning data about objects or phenomena with a concrete
location, usually expressed through a coordinate system. This location
information is combined with attributes, such as e.g. the type of object or the
frequency of a specific event at the location. (geo)spatial data takes vector- or
raster format

e Regionalised statistical data, meaning statistical data (information in the form
of numerical data collected in a structured manner, usually by administrative
sources) which provides information on a sub-national level, i.e. for individual
regions defined by a common framework — e.g. NUTS Regions

While integration efforts for statistics provided by statistical authorities is
enshrined in the Treaty on the Functioning of the European Union, no such legal
mandate exists regarding (geo)spatial data. Regionalised statistical data is
produced to a comparably high standard throughout the Union, with strong
institutionalised cooperation between National Statistical Institutes. The
Regulation on European Statistics (EC 233/2009) establishes the principles of this



cooperation and establishes the relevant institutions. Eurostat as a DG of the
Commission has a crucial role of coordinating statistical activities, while at the
same time respecting the professional independence of all National Statistical
Institutions. The difficult balance between respecting this fundamental
independence while at the same time ensuring the timely provision of comparable
statistical datasets is achieved by involving high-ranking officials in multiple
initiatives and institutions tasked with the coordination of providing European
statistics thus ensuring voluntary adherence to guidance produced even if it is not
mandatory.

Provision of spatial datasets and integration with statistics on the other hand
suffers from a lack of an official EU-level mandate and a lack of “history of
cooperation” among the responsible bodies in the Member States. While the
INSPIRE Directive has furthered the European integration of spatial datasets, the
initiative is confined to mainly environmental themes and furthermore mandates
integration only in relation to structuring and supplementary information
(metadata) on the datasets. The crucial element of technical harmonisation of
producing spatial datasets remain non-binding guidelines. While for statistical
data with a strong institutional framework and a history of cooperation this
approach has worked out, for spatial data it did not yet achieve the same outcome.
Even the mandatory elements of implementing the directive are behind schedule
or did not achieve the envisaged quality in many Member States.

The non-binding guidelines of the INSPIRE framework are on the international
and European level paralleled by other initiatives establishing technical guidelines
for production of spatial datasets or coordinating the national authorities in that
regard. Pan-European interoperability in most fields is still a future goal, however
good progress has been made in particular by the several phases of the GEOSTAT
projects also regarding the establishment of cooperation between institutions and
integration of spatial and statistical data. The development of European grid-
datasets is strongly linked to those projects as well.

Regardless of the still existing gaps in the legal and institutional framework,
spatial data and regionalised statistical data is commonly used in the policy
making process at various stages. Especially the early stages of policy
development building on territorially differentiated scenarios of development as
well as Territorial Impact Assessments in an ex-ante setting based on various
well-established methodologies usually make use of such datasets. Due to the lack
of comparable and comprehensive pan-European datasets most methodologies
however produce assessments on a “per region” basis on NUTS2 or NUTS3 level
and not further disaggregated. Nevertheless, spatial data is sometimes used as a
basis for aggregating information to the required NUTS level.



On the other hand, there are more “qualitative approaches” which rely on skilled
interpretation of datasets by experts rather than quantitative calculations.
Especially on a lower regional level (e.g. a cooperation programme) these have
been applied making also use of point-based spatial data.

Geostatistical data furthermore gains traction for mainstreaming of Strategic
Foresight approaches in the EU policy making process and the growing importance
of local and regional resilience and its measurement in resilience dashboards
proposed by the European Commission. The actual application of spatial data for
that purpose is hampered by the abovementioned issues. Nonetheless, numerous
regional statistical datasets exist which allow at least for some regional
differentiation of measurements. Especially regional indices such as the Regional
Competitiveness Index or the Regional Social Scoreboard allow to tackle the
different resilience dimensions on the regional level throughout Europe.

While numerous activities for the integration of spatial and statistical data are
ongoing, there is still considerable room for improvement. The study identified
several key recommendations towards the European Commission as well as
national and sub-national authorities alike:

e To further expand the collection of regionalised statistical data in a thematic
perspective through establishment of initiatives in a legally binding manner (i.e.
such as SILC) as well as through encouragement of Member States.
Furthermore, to increase the spatial resolution of regionalised statistical data
currently collected.

e To further expand the work on integration of statistical and geospatial
information through stronger integration of high-level coordination bodies
involving national authorities involved in the production of spatial data in an
institutionalised manner. Given the political, legal and administrative constraints
surrounding the implementation of a European geospatial agency as a
coordinating body, alternatively mechanisms should be put in place to strengthen
Eurostat's Geographic Information System of the Commission (GISCO).

e Encouragement of MS authorities to comply with technical guidelines
established through the numerous initiatives as well as through the INSPIRE
directive wherever possible. Exploring the possibilities for formalisation of
technical guidelines and inclusion in legal frameworks, strengthening their
relevance and uptake.

e Exploration of spatial data for application of TIA methodologies for legislative
Initiatives and policies, both regarding production of quantitative datasets as
well as for application in qualitative impact assessments.

e Introduction of a regional dimension into Resilience dashboards in particular
and Strategic Foresight approaches in general, making use of existing
regionalised statistical datasets egg, those already collected for the various
regional indices collected at EU level.






Introduction

Drafting of policies in the EU, be it on the Union, the Member State or the regional
level is for the most part an evidence-backed or evidence-supported process,
where quantitative data is used at several stages of the policy cycle. Identifying
issues which require a policy response, ex-ante assessment of potential impacts of
such policy responses, monitoring and evaluation of the implementation all call
for evidence, which requires a sound data-backing wherever possible. Striving for
data on the respective territorial levels on which a policy is implemented is thus
an important goal for evidence-based policy making. Oftentimes however it is
necessary to not only gather data on the level a policy is implemented, but rather
below this level in order to address the heterogenous nature of EU regions and
their individual traits and susceptibilities towards specific policies.?

Many EU policies comprise such a strong territorial aspect, such as e.g. Cohesion
policy, transport policy, energy policy or the Green Deal, where in some cases
(e.g. Cohesion policy regional differentiation, Green Deal transition regions) even
by design different regions are targeted differently. This creates the need for
differentiated data on a local and regional level, which can take the form of:

e (Geo)spatial data, meaning data about objects or phenomena with a concrete
location, usually expressed through a coordinate system. This location
information is combined with attributes, such as e.g. the type of object or the
frequency of a specific event at the location. (geo)spatial data takes vector- or
raster format®

e Regionalised statistical data, meaning statistical data (information in the form
of numerical data collected in a structured manner, usually by administrative
sources) which provides information on a sub-national level, i.e. for individual
regions defined by a common framework — e.g. NUTS Regions* °

While spatial data usually provides the highest resolution of information, thus
allowing to pinpoint information to an exact location, regionalised statistical data
always contains somewhat aggregated information (e.g. a region could comprise
a whole metropolitan area, thus information is provided both for the city and the
suburbs in an aggregated manner). While for some applications this can represent
a disadvantage, in other cases working with already aggregated data can simplify
for example an impact assessment. It therefore seems evident, that depending on
the geographical extent of a policy and the players involved, different types of
data can provide relevant inputs.

The main challenge for the EU level in this regard is, that while integration efforts
for statistics provided by statistical authorities is enshrined in the Treaty on the
Functioning of the European Union (TFEU), no such legal mandate exists



regarding (geo)spatial data. Furthermore, throughout the European Union's
Member States, the authorities in charge of producing geo(spatial) data oftentimes
are not the National Statistical Institutes and do not have a long history of
cooperation on an international level.

Statistical and (geo)spatial data however cannot be seen in isolation, but
complement each other and potentially profit from a stronger integration.
Oftentimes, geospatial data even is the basis for calculating regionalised statistical
data, e.g. in the case of land cover data (where vector data from shapefiles® are
aggregated based on their land cover type and area to calculate the total area per
type per region).

This file note analyses the possibilities of spatial data and regionalised statistical
data to provide input to policy making in the EU and to the Territorial Agenda
2030 in particular. Furthermore, it analyses the opportunities of a stronger
integration of geospatial and statistical data provided to different methodologies
applied in assessments related to the drafting of policies. In particular Territorial
Impact Assessments (T1A) and Strategy Foresight to capture territorial challenges
linked to resilience are addressed in the study.

To that end, section 1 presents the current legal and institutional framework in
Europe, both for statistical as well as spatial data. The European Statistical
System, and the role of ESAC, as well as the role and interlinkages of Eurostat,
the National Statistical Institutes and the National Mapping and Cadastre
Authorities are presented. Section 2 analyses the gaps in this framework for
providing comprehensive and comparable pan-European data, while section 3
presents the efforts necessary and currently undertaken for improving the
integration of spatial data and statistical data. The focus is laid on activities on the
EU- and the international (UN) level currently ongoing.

Finally, building on those assessments, in section 4 the practical application for
geostatistical information in policy making is assessed. A particular focus of the
study is the use of geostatistical information for Territorial Impact Assessments
and Strategic Foresight methodologies for capturing local and regional resilience
in the policy making process. These assessments result in recommendations for
further improvement of geostatistical data collection and integration in a
European context.



1. The current statistical and geospatial
frameworks in Europe

The European statistical approach aims to develop, produce, and disseminate
highly credible and high-quality data at EU level both. To that end the Eurostat as
the statistical authority of the EU can rely on the data produced by the Union itself
but even more on the national data production. This creates the need for a strong
collaboration between Eurostat and its national equivalents but also between the
different national institutes in order to develop comparable and comprehensive
datasets.

This chapter will analyse the framework of the production of data in the EU (both,
statistical and geospatial), with a particular focus on the role of Eurostat and its
relations with NSI and the NMCA. In particular, the ESS and the ESAC will be
presented in order to address these relations between Eurostat and the NSI.
Finally, the Infrastructure for Spatial Information in the European Community
(INSPIRE) Directive as core legal framework for geospatial data on the EU level
will be assessed.

1.1 European Statistics Framework

The main legal document steering the statistical and geospatial data production
on EU level is given by the Regulation (EC) No 233/2009 as amended by the
Regulation (EU) 2015/759 on European Statistics. It establishes the principles and
institutions guiding the development, production and dissemination of European
Statistics. Following the principles expressed in Article 338 of the Treaty on the
functioning of the European Union — the principles of professional independence,
impartiality, objectivity, reliability, statistical confidentiality and cost
effectiveness — the regulation enumerates the guiding values in European
statistics. Those principles are further elaborated in the European Statistical Code
of Practice’ (CoP). This document sets the framework of quality and standards for
developing, producing, and disseminating European statistics. It sets out the 16
key principles and a set of 84 indicators of best practice to evaluate their
implementation by all the European and national institutions dealing with
statistics.

For provision of statistics the Regulation (EC) No 233/2009 furthermore
formulates quality criteria in its Article 12 such as:

¢ relevance to users,

e accuracy of the data,



timeliness of the data,
coherence,

comparability,
punctuality of the release,
accessibility, and

e clarity of the data.

Sectoral legislation shall complete and further specify requirements. The aim is
both to maximise the availability of statistical aggregates at European level and
their timeliness® and also to reduce the burden on the respondents and the NSI and
other national authorities through a cost-effectiveness analysis®. This approach is
particularly designed for the production of special statistics that are not already
planned or published by the Member States™.

The regulation also introduces all the institutions responsible for the custody of
statistics as well as their individual role and basic governance models. These
institutions are:

Eurostat,

NSI,

other national organisations (ONA),

ESS, and

European Statistical System Committee (ESSC).

Altogether they build the framework of the European statistics. These institutions
are also encouraged to cooperate with other bodies such as the ESAC, the
European Statistical Governance Advisory Board (ESGAB) and the European
System for Central Banks (ESCB). In particular, the ESAC strongly influences
the strategic developments of European Statistics.

1.1.1 Eurostat

Eurostat is a directorate-general of the European Commission and the statistical
authority of the European Union'' and its organisation is prescribed in the
Commission’s Decision (2012/504/EU). It is led by a Director General who is
responsible for deciding on processes, statistical methods, standards, and
procedures as well as on the content and timing of statistical releases and
publications at European level?. Its main task is the coordination of statistical
activities both at Union level and inside the Commission to ensure the consistency
and the quality of the received data while reducing the reporting burden to all
involved entities, especially the NSIs. This is especially important for Eurostat’s
coordinating task at the Union level, as it has to ensure that the national statistics
production corresponds to the principles and quality standards stated in the



framework regulation and in the European Statistics Code of Practice. To do so,
Eurostat is currently organised in seven sectors responsible for the following
topics: resource; methodology, dissemination, and cooperation in the European
Statistical System; macro-economic statistics; government finance statistics
(GFS) and quality; sectoral and regional statistics; social statistics; business and
trade statistics®.

Specific activities and objectives of Eurostat are to be decided on for a financial
period, as established by Article 13 of the Regulation 2009/233. They are defined
in the European Statistics Programme (ESP) and further detailed in the Annual
Work Programme (AWP) established under the control and counsel of the ESSC
and decided upon by the European Parliament (EP) and the Council. The ESP is
elaborated for a financial framework period and contains the actions deemed
priorities concerning the European Union policy needs, an assessment of the
resulting response burden, and the financial constraints at both European and
national level. The AWP contains the annual objectives to be achieved, initiatives
to review the priorities and reduce the response burden as well as procedures or
legal instruments helping the implementation of the ESP. For each ESP, an
intermediate progress report and a final evaluation have to be produced by the
Commission and must be reviewed by the ESSC before their submission to the
EP and Council®**. The last European statistical programme was programmed for
the 2013-2017 period but it was extended until 2020 to match the financial period.
The budget allocated for the implementation of this ESP was EUR 58.475 million
in 2018, The upcoming ESP will cover the next financial period (2021-2027)
and appears in the annex of the Single Market Programme (Annex I1). Indeed
since 2021 Eurostat is part of the Single Market Programme and thus included in
a range of Union actions in the fields of competitiveness of enterprises including
SMEs, consumer protection, customers and end-users in financial services,
statistics, policy making in financial services and food chain?®.

As the coordinator of the development, production and dissemination of European
statistics, Eurostat has the responsibility to maintain and publish a list of NSls and
ONAs responsible for the development, production and dissemination of
European statistics as designated by their Member States on its website!’. Data
transmitted by those authorities is quality checked by Eurostat, based on Article
12 of the regulation prescribing an increased transparency on the quality of
national contributions to European statistics and permitting Eurostat to conduct
thorough investigation, with Member States getting fined for misrepresentation of
statistical data*,

Eurostat also chairs the ESSS*® meaning that it shall animate the ESS, strengthen
the cooperation among its partners, and ensure the leading role of the European
Statistical System in official statistics worldwide®.



Beyond its coordinator’s role, Eurostat also has competencies to collect data itself,
as stated in the Regulation (EU) 2019/1700 establishing a common framework for
European statistics relating to persons and households, based on data at individual
level collected from samples of the 10" of October 2019. This competence,
however, is only given when the Member State cannot sufficiently achieve the set
objective. It is the case in the field of the statistics relating to persons and
households, that shall attain high standards in terms of comparability, timeliness,
coherence, and efficiency?.. In such case, Eurostat becomes the direct responsible
of the data quality and coordination, giving direct instructions to the Member
States on the collection of data and is empowered to take delegated acts on the
multiannual rolling planning, items specifications and implementation for
example??,

1.1.2 National statistical institutes and other national authorities

The NSIs have a key role in the production of European statistics. Indeed, they
provide Eurostat with national and local datasets that Eurostat itself cannot
produce. As designated exclusive national contact point with Eurostat, the NSIs
are responsible for the quality and compliance with the European Statistics CoP
of the data sent to the EU. The designation of the institution is done by their
Member State however, and with regards to a higher independence and
trustworthiness of official statistics, a particular attention is paid to the recruitment
of the heads of NSIs, solely on professional criteria and their independence?. This
independence principle is particularly important as the heads of the NSIs shall be
free of political, commercial, and any other influences when deciding on the
processes, statistical methods, standards, and procedures, or content and timing of
statistical releases and publications of statistics developed, produced, and
disseminated on the account of the EU?*. The heads of NSIs, therefore, have to
coordinate all national statistical activities and ONAs producing statistics.
Furthermore, the head of an NSI is entitled by Article 5(a)2(g) of the regulation
233/2009 to produce national guidelines to ensure the quality of the European
statistics. The high independence given to the NSI under the principle of
subsidiarity may, however, hinder the comparability of national statistics. This
risk can be reduced by the active participation of the NSIs’ head in the ESS
network but also in the ESSC, enabling the construction of common methods and
processes.

Just as Eurostat for the EU level, the NSI and other national authorities are
responsible for the dissemination of the European statistics within their respective
spheres of competences. The principle of impartiality is to be particularly
followed for this task, especially concerning statistical confidentiality and
required equality of access?.
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Of major relevance for the NSlIs is the question of administrative burden induced
by the additional tasks that the development, production, and dissemination of
European statistics represent. In particular, if parts of the production of statistics
are outsourced to other entities and not originally collected and computed by the
NSIs, the NSlIs have to closely monitor the statistical methodologies. This shall
reduce the administrative burden for themselves and other organisations
providing data, as it may have consequences on the quality and timeliness of the
gained data if methodological issues arise?.

The NMCA, even if not appearing in the leading regulations cited further above,
are relevant players as well. Those act either as “other” national authorities within
the framework of providing European statistics, or they are involved within the
national system of production of statistical data. Furthermore, in the development,
production, and dissemination of geospatial data they collaborate with the NSIs
and the Geographic Information System of the Commission (GISCO), e.g. for the
elaboration of the NUTS classification.

The European Statistical System is established by Article 4 of the Regulation
2009/233 representing the partnership between Eurostat and the NSI as well as
ONA responsible for the development, production, and dissemination of European
statistics. Its role is to enhance the collaboration and synergies developed in
networks and to make the outcomes widely available. It is prompted by the ESSC,
which is composed by the heads of the NSIs and chaired by the Director-General
of Eurostat. The ESSC shall also assure professional guidance to the ESS to help
develop, produce, and disseminate European statistics in line with the European
statistics CoP?’. The strategic document guiding the ESS’s action is the ESP as
accepted by the EP and Council?. In this line and in order to enhance partnerships
and cooperation between the ESS members, the ESS Vision 2020 was adopted as
strategy by the ESSC in May 2014 to address the challenges faced by the official
statistics®. The key areas identified by the ESS Vision 2020 are:

“focus on user”,

“strive for quality”,

“harness new data sources”,

“promote efficiency in production processes”, and

“Improve dissemination and communication”,

thus, indicating that several aspects of the production of European statistics need
particular attention and further development in the future.

The work done by the ESS on the dimension of quality and confidence in
European statistics is especially relevant regarding the comparability of data and
therefore the relation between Eurostat and the NSIs. Indeed, the NSIs enjoy a
great independence, which might lead to divergent development, production and
dissemination processes across the ESS members and so undermine the quality
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and reliability of European statistics. Different initiatives are organised by the
ESS to prevent this kind of divergence. A particularly ambitious initiative of the
ESS is the organisation several rounds of peer-review of the voting ESS members
(NSIs of the EU Member States but also of the European Free Trade Association
(EFTA) and Candidate Countries, and Eurostat). In the past 15 years, two peer-
reviews were undertaken (a first round in 2006-2008 and second one in 2013-
1015) and a third one is to begin this year (2021) and finish in 2023%. The second
round of peer-reviews is especially interesting, as it is evaluating the NSls of the
Member States and the EFTA-Countries as well as Eurostat on all principles
written in the Code of Principle. The third peer-review is following a similar
methodology=.

Other initiatives aiming at developing the ESS methods are also taking place in
the form of ESS-net projects such as the GEOSTAT 3 project. This project
focuses on the development of a European implementation of the Global
Statistical Geospatial Framework (GSGF)*2. The project is orchestrated by a
network of eight NSlIs and three sub-contractors and is consists of five main
elements:

A European Statistical Geospatial Framework (ESGF),

Testing the ESS-SGF,

Maintaining the European Forum for Geography and Statistics (EFGS) website,
Organization of EFGS conferences, and

Exploitation, distribution, and dissemination®,

Building on the previous GEOSTAT projects, GEOSTAT 3 aims to reinforce the
infrastructure built by GEOSTAT 2 and foster its use and practicability for NSIs
and NMCA?34, Eurostat, in cooperation with the EFGS, is also involved in this
project through its Geographic Information System GISCO?®*. The project is
assessed in detail in Chapter 3.

Multiple other projects, bringing together NSIs and Eurostat to work together on
solutions for the production and management of integrated European statistics on
particular fields, are ongoing, for example the VALIDATION for a common data
validation policy or the BigD project for the EU approach to Big Data®.
Furthermore, the ESS gave the impulse for several calls for NSIs and NMCA,
operationalising the integration of statistical and geospatial information (merging
Statistics and Geospatial information) and, thus, complementing the more
research-oriented work lead by GEOSTAT?'.

The previously described initiatives demonstrate the relevance of the ESS and the

ESSC as organisations well-disposed to enhance the dialogue between Eurostat
and the NSls. Indeed, it requires a common position on the future of European

12



Statistics but also allows a regular control of the good implementation of the
European Statistics CoP on both sides.

1.1.3 European Statistical Advisory Committee

Another important institution involved in the development, production, and
dissemination of European statistics is the ESAC?®. This Committee has as
mission to ensure that user requirements are considered in determining the
strategic objectives of statistics in the ESS*. It is composed of 24 members:
twelve of them representing users of the civil society, social partners, scientific
circles and more eleven others being institutional users, such as the Council, the
EP, the CoR, the European Central Bank (ECB)“. Last but not least, Eurostat is
also represented in the ESAC by its Director General. However, Eurostat’s
Director General only has an ex officio role meaning that it has no voting right*.
The ESAC was set as such by the Decision No 234/2008/EC of the European
Parliament and the Council but existed previously as the European Advisory
Committee on Statistical Information in the Economic and Social Spheres
(CEIES).

The Committee through its composition and its consulting role allows a

representation of all stakeholders — information users as well as providers and

producers — targeted by the Statistical Programs, to participate in the development

of the statistical framework. Indeed, the ESAC is delivering opinions and views

on the European Statistical Programs elaborated by the Commission (Eurostat)

with a particular attention to the relevance of the ESP to:

¢ the needs of various institutional stakeholders,

e the activities of the European Union,

e the balance between the priorities and resources in the different areas of the
ESP,

e the adequacy of the resources needed to implement the ESP and their
appropriateness to user’s need, and

e the cost and burden related to the production of statistical information,
especially for the small and medium enterprises*.

This confers to the ESAC the role of an intermediary, creating a further room of
expression and negotiation of the needs and requisitions for all the stakeholders
involved in the creation of European statistics. Here, the NSIs only play a
subordinate role, as they simply propose three candidates with established
statistical qualifications®.
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1.2 Framework for spatial data

While the statistical framework of the EU does not explicitly exclude spatial data,
a “classic” understanding of data to be provided by the NSls and Eurostat prevails.
These datasets contain a spatial element, as they are at the very least disaggregated
by Member State and, in some cases, by regions (NUTS 1/2/3, LAU). However,
for the most part they are not spatial data, in the sense of actual geo datasets, such
as shapefiles or grid datasets. To that end, the EU initiated the INSPIRE Directive,
which sets out to establish an infrastructure for spatial information in the Union.
Its goal is to harmonise national datasets from Member States and to ensure
compatibility and usability in a transboundary context.** These measures will
ensure that a broad range of users, from private individuals to companies, research
centres, and even public entities, will have unhindered access to the complete
range of data across all the Member States. While the INSPIRE directive is the
main legal frame for collection of spatial data in the EU, there are other initiatives
which result in the production of geospatial datasets even if it is not their main
purpose. Those include EU transport policy (TEN-T), agricultural policy, the open
data directive or the Copernicus observation system.

1.2.1 INSPIRE

Legal Framework

The legal framework for the INSPIRE Directive was established in/by the

Directive 2007/2/EC of the European Parliament and the Council of 14 March

2007, creating an Infrastructure for Spatial Information in the European

Community. In preparing the Directive, a thorough assessment of obstacles

preventing the widespread use of spatial data needed for environmental policies

and politics had been conducted, including public consultations. The following

five issues were identified on all levels of government*:

1. spatial data are often missing or incomplete;

2. the description (documentation) of available spatial data is often incomplete;

3. spatial data sets can often not be combined with other spatial data sets;

4. the systems to find, access, and use spatial data often function in isolation only
and are not compatible with each other; and

5. cultural, institutional, financial, and legal barriers prevent or delay the sharing
and reuse of existing spatial data.

In order to address these five main issues, the INSPIRE Directive establishes an
Infrastructure for Spatial Information in the European Community aiming to
support Community environmental policies and politics, which may have an
Impact on the environment.“¢ It builds upon existing spatial data infrastructure
established and operated by the Member States and does not require the collection
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of new spatial data and instead uses the data collected from both the public and
private sector. Each Member State is supposed to adjust its collected data
according to the Implementation Rules (IR), however these adjustments relate to
structure and metadata mainly, and no changes to collection and calculation
methods are mandated. The directive offers a detailed overview of 34 data themes,
which are described as relevant for environmental applications. These themes are
split into the following three groups (along with some of the data themes):

1. Annex 1 (e.g. geographical names, standard grid across Europe, hydrography),
2. Annex 2 (e.g. elevation, land cover),

3. Annex 3 (e.g. buildings, soil, government services, population, habitats).

The first implementation deadlines referring to the guidelines on interoperability
of spatial data sets and services were May 2009 and May 20124 respectively,
these being just the first of multiple implementation substeps, which currently
stretch out until the end of 2021, by which all invocable spatial data services will
have to conform with Annexes VI and VII of Commission Regulation (EU) No
1089/2010 as regards interoperability of spatial data services.® According to the
Regulatory Fitness and Performance Programme (REFIT) on evaluating and
reducing administrative burden (COM(2012) 746 final) from 2016, the general
progress was very uneven throughout the Member States, with significant data
gaps as a result of delays in the implementation process further analysed in
Chapter 2 of this report.

The main goal of Directive is to ensure the compatibility and usability of spatial
data infrastructure of Member States, both, in a community and a transboundary
context. For this goal, certain common IR have been adopted by the EU in the
following areas:

Metadata,

Data Specifications,

Network Services,

Data and Service Sharing, and

Monitoring and Reporting.

These IRs are binding in their entirety. A regulatory committee composed of
representatives of the Member States and chaired by a representative of the
Commission (known as the Comitology procedure) assists in the adoption
process.” These binding IRs are meant to guarantee a standard for all member
states. For each Member state, the actual implementation process on the national
level varied from country to country, each with its own legislation and obstacles
as well as its level of spatial data collection at the start of the implementation
process.
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Metadata

To achieve the usability of all datasets in a community and trans-boundary
context, all provided spatial data must be accompanied by corresponding
metadata, data, which provide legal, temporal, and spatial context as well as
general description of the quality, validity, and applicability of the data sets in
question and also the limitations they are coming with®°. Definitions are provided
to achieve a uniform structure of metadata, along with detailed lists of categories
(topics) to attach to each dataset, describing the content, the type of data, or the
data service type (e.g. view only, downloadable, modifiable)®.

Data Specifications

Besides the IR, further guidelines were needed for data sets featured in the
INSPIRE infrastructure, to be able to use and combine data, irrelevant of source
or Member State of origin. To achieve this goal of interoperability, meaning a
consistent and effortless use of data, two methods may be applied: the
harmonisation of existing data sets by changing them to fit the guidelines, or; the
transformation of these data sets with the help of services for publication, which
are part of the INSPIRE infrastructure. These additional guidelines, referred to as
Technical Guidelines, differ from the general IRs by their legal effect. Contrary,
however, to the legally binding IRs ensuring a uniformity and a clear framework,
which is to be followed, the Technical Guidelines are non-binding and thus only
offer suggestions regarding implementation at national level. While this approach
allows for adaptability to the specific national situation, giving existing geospatial
standards as reference points, it also creates possibilities for uncertainty and
subsequently issues with comparability and interoperability.®?

Network Services

In terms of Network Services, the INSPIRE Directive sets forth common
interfaces with the help of which client applications can be developed. These
allow users a harmonious overview of the data, the possibility to search through
the data sets, to download these, and to visualise them with the help of interactive
maps.>

Monitoring and Reports

Another essential element of the INSPIRE Directive relates to monitoring
procedures. Specific timeframes and intervals are established, when monitoring
of the implementation and the use of their infrastructure for spatial information
will take place and, in addition to this, reports on the status of the implementation
are to be presented each year, no later than the 31 March.>
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While the INSPIRE Directive provides a clear framework for spatial data to be
structured and delivered, offering detailed suggestions and prescriptions to
member states on the progress, it can only be considered a first step towards real
interoperability of datasets. Gaps and issues with the framework are further
detailed in chapter 2 of the report.

1.2.2 Other initiatives and legislation

Apart from the INSPIRE directive, there are other initiatives which deal with data
and its availability and interoperability. The directive on open data and the re-use
of public sector information, also known as the ‘Open Data Directive’ (Directive
(EU) 2019/1024) which replaced the former directive on the re-use of public
sector information (PSI) is one such example. It provides common rules on the
provision and access to such datasets, including some general technical
specifications. The directive also introduces the concept of High-Value datasets
(HVD), the repeated use of which can generate societal and economic benefits.
Notably it does not require any alteration or production of datasets but rather
implements rules for the provision of already existing datasets in order to foster
their information potential for interested parties.>®

A programme based on the EU level, independent from the Member States direct
thematic contribution is the Copernicus programme established by Regulation
(EU) No 377/2014, the European Union’s earth observation programme. By
combining information from satellite imagery with in-situ data, it creates highly
accurate and freely accessible geodata on a number of topics, from land use to
climate change and security. The data is provided for most of the Continent and
is regularly updated and maintained. The CORINE Land Cover is just one such
Dataset included in this service, which attributes surface areas to certain land use
classes, in a homogeneous way across Europe.>®

The control system implemented for the monitoring of the CAP implementation
(IACS - Integrated Administration and Control System) collects data on
agricultural parcels and beneficiaries. The relevant regulation EU 1306/2013
prescribes the use of a GIS system for identification and tracking of beneficiaries
thus results in spatial data being produced. While it is primarily intended for
internal monitoring purposes, it has the potential to be used in multiple contexts
if it would be provided to interested parties.

Finally, EU initiatives in the transport sector in relation to Intelligent Transport
Systems (ITS) as well as the Trans-European Transport Network (TEN-T) contain
some relevant provisions for geospatial data production. The Intelligent Transport
System (ITS) directive (2010/40/EU) aims to enable interoperability of ITS
solutions in the EU and as such establishes common rules for the structure of

17



datasets and metadata. Furthermore, the TENtec information system is set up
among other purposes for the collection of geographical data related to the TEN-
T development.
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2. The gaps in the geostatistical framework

As is apparent from the analysis of the EU geostatistical framework, there is
already quite a lot of data being produced by the Member States and also by
Eurostat, without a binding EU-level legal prescription. Nevertheless, available
data for policymaking on any geographical level is never assessed as sufficient,
as the application cases are seemingly endless and the constant need for evaluating
and proving effects of policies on a quantitative basis creates an ever-growing
need for more detailed data with a higher geographical resolution. In particular
policy areas, where rapid developments and, subsequently, rapid reactions should
be based on quantitative evidence, a lack of such data can severely impede the
design of policy responses.

Depending on the topic in question, geospatial data as a means of depicting

territorial patterns can be relevant at several stages of the policy cycle:

¢ In identifying a problem territorial patterns can be a hint for concrete needs of
action.

e In formulating a policy impact assessment include a territorial aspect as well
allowing to identify uneven impact patterns ex ante.

e In evaluating a policy midterm or ex post, the actual impact patterns on a
territorial level can aid in steering a policy implementation towards a more
balanced territorial effect and as well in shaping the design of future policies.

Without an official mandate for the provision of geostatistical data on the EU
level and a corresponding prescription to the NSIs and other relevant authorities
on the national level, an analysis of gaps has to be linked to the potential use cases
of geospatial data. In the frame of the evaluation of the INSPIRE Directive,
numerous gaps in the provision of geospatial data have already been identified.
Even though the INSPIRE Directive is the most comprehensive framework for
the provision of geospatial data on the EU level, due to the specific focus of the
directive, these are not the only gaps that are relevant to address.

2.1 Gaps in implementing the legal framework

2.1.1 Gaps in ESP

The ESP works toward ensuring that the European Statistical System continues to
be the leading provider of high-quality statistics on Europe, and as such, has
extensive evaluation measures in place in concordance with Regulation (EU)
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99/2013%". The first mid-term evaluation (2013-2015) made the following

recommendations for the further implementation process:®®

e give special attention to the objectives where problems have been encountered,

e try to secure sufficient resources to maintain the necessary level of investment
for modernising the production of European statistics, and

¢ identify and implement projects at EU level, thus possibly maximising EU
added value.

One overarching conclusion regarding the overall satisfaction of users with the
services provided by the ESP was: “Users are generally satisfied with the quality
of Eurostat’s data and services but they demand more, especially regarding
timeliness and comparability of data”. *°

The aspect of timeliness generally reflects the need for quicker access to data sets,
particularly in rapidly evolving situations, in which up to date data is crucial in
order to make viable policy decisions. This does not only refer to issues, which
require an immediate response, such as the migration crisis of a few years ago or
the currently ongoing health crisis, but also to less time-sensitive policies. In cases
where the latest available data is several years old, sometimes up to 10 years (e.g.
a lot of MS have 10-year intervals for their census, and many datasets are based
on those data collections), it is not even possible anymore for designing or
evaluating non-time-critical policies.

Further issues, which were identified as hindering the provision of comparable

pan-European datasets, are:

¢ slow implementation of European directives into national legislation in general,

¢ varying adherence to the deadlines for providing new data from the MS level,

¢ varying definitions of collected data hampering comparability,

e slow uptake of harmonisation measures due to long-standing national
approaches,

¢ harmonisation measures on the national level not being applied on the regional
level, leading to a lack of comparable regional data, and

e data gaps and breaks in time-series created by changes in methodology of data
collection.

While some of the issues identified clearly relate to conventional statistical data,
several issues have an influence on the provision of spatial data as well. In
particular, lack of harmonisation of collection methodologies as well as slow
uptake of harmonisation measures for regional statistics are hampering the
comparability of higher resolution datasets. %
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2.1.2 Gaps in INSPIRE

The goal of the INSPIRE Directive being ensuring compatibility and usability of
spatial data infrastructure of Member States, both in a community and a
transboundary context, its implementation allows for an assessment on the general
gaps and obstacles for provision of comprehensive and comparable geospatial
data.®

The INSPIRE Directive has undergone a REFIT evaluation in 2014 and is subject
to extensive ongoing monitoring, both on a member state level and on the Union
level. The 2014 REFIT evaluation crucially concluded that, after seven years of
being in effect ““there are still outstanding implementation issues with regard to
the effectiveness of the sharing and public access/use measures adopted and
implemented in the Member States.”’® From the original five objectives of the
Directive: create metadata, establish network services, ensure interoperability of
spatial data sets and services, facilitate data and service sharing, and establish
organisational structures and coordinate implementation only the first two were
on track. Some measures have been taken in order to overcome policy,
organisational, legal and cultural barriers amongst participating countries, though
much still has to be done.

The EU-wide implementation process is inconsistent, especially regarding the
transposition of the INSPIRE Directive into national law, which is neither uniform
across countries, nor is the work on establishing network services or coordination
and data sharing. Despite this, the process is delivering organisational change and
particular attention has to be given to the Member States lagging behind in terms
of implementation and how they can be assisted.

Some of the main obstacles to the implementation of the INSPIRE Directive,
which were identified, are the general technical complexity as well as the
communication and coordination of the implementation of the directive. Key
aspects further identified were:

e complex and heterogeneous national data policies and the absence of a pan-
European data policy, which hinder the free flow of data;

e legal and financial barriers to access datasets due to them being collected by
private companies or institutions;

e being prevented to make datasets public for data protection related issues

e political, legal and economic challenges at national level;

e lack of coordination, and insufficient priority setting between authorities at
national level,
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¢ lacking guidance from the European Commission and the European Economic
Area (EEA) assisting Member States towards priorities in identifying the
spatial datasets for environmental and related policies”;

e ambitious deadlines and different level at which Member States were when the
implementation process started;

e parallel, competing and partially contradicting national policies on open data and
eGovernment for administrative reasons (different competent authorities); and

e effort and cost involved in transforming existing datasets to meet requirements.

The different extent to which member states were affected by those obstacles led
to an overall very heterogeneous progress in 2013 the number of datasets included
in the INSPIRE infrastructure had reached 56,000 and for several Member States,
the imposed deadlines did not pose problems.® By 2016 this has grown to over
90,000 datasets as visualised below, however, the overall number of datasets does
not imply there is harmonisation or comparability ensured.

Figure 1: Progress of spatial datasets over time®
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In terms of themes covered, by far the most datasets correspond to the “land use”
category.
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Figure 2: Themes covered by INSPIRE datasets®®
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However, while the high number of datasets overall might seem impressive, a
considerable gap consists in terms of interoperability even on the metadata
documentation level. The 2017 review revealed that only about one fifth of the
datasets provided fulfil the criteria for interoperability, which is comparably low,
given the fact that by 2017 the deadlines for ensuring interoperability had not yet
been reached.

While the 2018 summary report on the implementation of the INSPIRE Directive
identifies a positive outlook and development perspective, the implementation is
still lagging far behind of what the directive initially set out as targets. Thus, a
number of measures are proposed both in the REFIT report as well as in the 2018
summary report:

e Fostering the benefits of broader social and technical development including
the wide availability of high-resolution imagery and the adoption of open data
policies across Europe.

e Reducing administrative burden and assisting member states staff through
simplified data sharing procedures, awareness raising, capacity building and
training for public sector officials.

e Improvement of coordination and communication amongst and between
different countries.

e Improvement of coordination and communication between Member States and
the European Commission.
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e Prioritisation and ranking of relevance of missing datasets in order to steer the
process.

e Exploring options of using EU level funding programmes to complete possible
data gaps.

¢ Alignment with other actions in the context of the Digital Single Market (e.g.
the eGovernment Action Plan and the European Interoperability Framework).

e Promotion of the inclusion of INSPIRE services and data harmonisation in
relevant EU initiatives (e.g. Copernicus, Horizon 2020), Commission
departments, European agencies and international partners to the EU®

2.2 Geospatial data in policy implementation

Spatial data can and should be used in a variety of topics for policy
implementation, however, there are certain topics which lack the necessary
spectrum of data. Oftentimes these topics have a strong spatial component and
sometimes even require a geographically differentiated design a priori. Two
examples of such topics in recent years, which even contained an element of
urgency, as they represent quickly changing and unravelling crisis.

A highly debated topic in the European Union since the year 2015 has been
migration, in the context of the refugee crisis. A rapidly evolving situation in
which individual Member States were differently impacted, and in which the
Union struggled to obtain a clear and up to date picture of the situation. The JRC
has analysed specific gaps and issues in their Science for Policy Report: “Towards
an EU Policy on Migration Data” provides an overview of the EU policies and
highlights data gaps.

The refugee crisis is an ideal example of a high stakes, fast evolving situation, in
which access to appropriate data on migration (i.e. spatial data and in particular
flow data) is key for policy-makers. The European Commission, echoing policies
on a global level like the “Global Compact for Safe, Orderly and Regular
Migration”®’, launched the Knowledge Centre on Migration and Demography
(KCMD) in 2016, which aimed to be a go to point for relevant and up to date
information on this topic. However, it failed to reach its full potential due to
numerous issues regarding data gaps, regarding availability, equality,
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accessibility, discoverability, and harmonisation. These data gaps can be
compiled into the following four types®::

e Gaps in existing data: examples of which are related to timing (data is made
available long after being of urgent use), the quality of data (specifically to
related to the origin of data); methodological issues as well as issues with the
disaggregation level.

e Dissemination issues: the main issue being with assumptions made about
certain data, and the way these are being presented to law makers. Other issues
are related to the format of dissemination (PDFs being easily accessible to a
wider public but also being a less usable format for further data analysis. Legal
issues related to data protection also pose an issue in some cases, with private
sensitive data being protected and thus not publicly accessible.

e Data not collected: Certain data sets, which might be of interest to a number of
topics or even be of crucial importance to these, are non-existent, mainly due
to legal boundaries. Information referring to minors for instance is one such
topic, which was and still is highly relevant, when talking about migration, yet
it is not accessible due to legal constraints. In other cases, the data is simply not
collected, for instance the intra-EU mobility of third country nationals®°.

e Useful data that is currently inaccessible: referring to data, which exists, but
isn’t readily available to policy-makers and or to the general user. The reasons
for this can be the exclusive access of certain MS to the data or the exclusive
use of the data by an Entity. Other cases here are linked to newly emerging data
sources, mostly related to big data, such as mobile phone records and social
media data, which is often in the hands of the service providers, but not that of
the policy maker.

A further topic, which has seen increased interest from the public in the recent
year, is health related data. The COVID-19 outbreak and subsequent pandemic of
2020 have created an urgent need for spatial data to track the spread of the
pandemic, the regional burden on healthcare systems (including predictions on
future developments), as well as to design appropriate policy responses on the
regional, national, and EU level. In particular, spatial data on regions were and
are important, as almost all MS are differentiating at least some policy responses
on the subnational level.

Overall, the experience of the year 2020 has changed the way in which healthcare
data is reported, compiled and consumed. Data related to mental health, chronic
disease or disabilities, just to name a few, were collected by Eurostat on a yearly
basis from all MS™. More detailed figures, for example the occupancy of ACU
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beds, were not available on an EU level, yet this changed quickly with the
evolving pandemic. In order to be able to track the evolution and severity of the
situation, more and more datasets were gathered by the NSI. ™* In addition, the
European Centre for Disease Prevention and Control (ECDC) started posting
daily updated COVID-related data from the Member States. Several issues arose
throughout the year 2020, which impacted the way in which this data was
gathered, like the retrospective adjustment of data, as cases were confirmed at a
later date, or the irregular reporting pattern of some countries like Spain, which
for a period of time reported cases only on weekdays’? . The main obstacles for
the MS as well as on the EU level was the nature of the rapidly changing situation,
which brought with it the need for quickly accessible and most of all reliable data.
The flexibility of national and EU data infrastructures, which were able to
aggregate and present data with such a frequency, is the main takeaway of spatial
data infrastructures.

2.3 “Alternative” sources and Big Data

Gaps in the availability of geospatial data can be addressed through changes to the
legal framework or improved cooperation between authorities, which act as data
providers. However, changing established frameworks for collection and
preparation of data on the national level can be challenging and time consuming.
Setting up classical data gathering and production exercises require time and money
and might take some time to actually achieve results. In some cases, however, it
might not be necessary to set up conventional data collection and dataset production
mechanisms, but existing sources outside of the scope of national or regional
authorities can be tapped in. Examples of such sources include Big Data,
community created open-source data as well as commercial mapping data.

2.3.1 Big Data

Apart from classical sources for spatial and statistical data, e.g. datasets produced
by NSIs or NMCA, the use of “Big Data” has gained considerable attention. Big
Data refers to particularly large data sets, which require specialised analysis and
processing tools in order to be interpreted. Besides seemingly being a vast and
growing pool of useful data for policymakers on one hand, however, it is also
linked to a host of issues such as discrimination and exclusion due to biased data
on the other hand. Furthermore, concerns of data reliability and representativeness
come into play with almost all Big Data applications due to their origin™.
Nevertheless, Big Data, especially when collected on the basis of user generated
web content, user related profiles, etc. oftentimes contains spatially relevant
information, which can be used as an alternative approach to filling data gaps and
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which cannot be filled with conventional data sources. These approaches are
relevant for:

e Primary data gaps, referring to a situation in which a national government is
aware that data is missing but has limited possibilities to fill these gaps with
authentic data. The solution applied is making use of algorithms that develop
values as proxies for the missing data.

e Secondary data gaps, referring to situations where the presence of data gaps in
data is known and the missing data can be obtained in a different way to the
original data, for instance with the help of social media. This additional data is
more likely to be selective and not representative of the target population of
interest. Alternatively, to conventional data gathering methods, such as surveys
and questionnaires, which resulted in a limited quantity of data, both due to
time constraints and personal preferences, data from social media and other
online presences could until a few years ago be gathered relatively easily. These
datasets are oftentimes georeferenced with the location a post is made at or the
location, which it a post relates to etc. The process became highly controversial
in more recent years, with Social Media sites protecting user data from third
party data collection. These data, however, are often still collected by the social
media site for internal use, but can also be accessed e.g. through buying it from
the companies.

e Hidden data gaps refer to datasets regularly used for policymaking, which
contain misrepresented, biased or missing data, without the government being
aware. These issues usually stem from the data-processing-methods, which rely
on incomplete or outdated data. Such data gaps, if uncovered, can be addressed
by Big Data providing information in a timelier manner, as they do not rely on
e.g. surveys taken at specific points in time.

For addressing such gaps in geospatial data, Big Data oftentimes can provide
solutions, however these are linked to several constraints. Due to data protection
issues, a lot of information, which is available to the providers of Web Services,
cannot be made available to any other entity. Due to uneven prevalence of user
types (e.g. underrepresentation of elderly people on social media sites), close
attention has to be paid as to avoid heavily biased datasets. Due to the vast amount
of data available, the effort necessary for harmonisation and extraction of
meaningful and relevant information for the creation of the necessary datasets is
considerable.
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2.3.2 Community created open-source data

The “Open Data” movement, gaining particular attention in the past decade, has
led to many initiatives on the national and international level, with national
governments as well as the European Commission creating their own open data
portals. Those portals usually provide the user with freely accessible data created
or collected by government institutions (“Open Government Data”). ™ There is,
however, another type of open data, which refers to community/user created data,
based on a general framework/guidance and with various quality assurance
measures in place, depending on the initiative.”® Probably the best-known project
providing spatial data is “OpenStreetMap”, which consists of a map containing
e.g. information on all modes of transport (Roads, Bike lanes, Public Transport
etc.), buildings, businesses, land use in general as well as multiple other topics.
Especially for transport networks the data sets (in Europe) are highly accurate and
used by many commercial services as well””. These datasets in theory offer broad
opportunities as oftentimes they are created with local knowledge and far more
detailed as e.g. automated analysis of satellite images could provide. However, as
those datasets rely on an active community, there are large variations in actual
implementation across Europe. For basic information though, the datasets are
oftentimes valuable and comparable, thus can provide a basis for producing
harmonised spatial datasets.

2.3.3 Commercial collection of spatial data

Numerous companies are active in the field of producing and selling high quality
spatial datasets to various types of users. In some cases, the spatial data is the
intended final product — for example in the case of commercial sale of physical or
digital maps and companies producing GPS navigation equipment — but it can also
be a by-product of a different application. Routing applications for example either
on Smartphones or on dedicated navigation systems, collect and analyse traffic
patterns in order to provide real time travel information, which can be used as a
“big data” source for the production of spatial datasets.

Another important field of work for commercial spatial data is the automated
analysis and production of geospatial data from aerial photography or satellite
imagery analysis. In many cases, such companies already have the capacity to
produce pan-European spatial data in a harmonised manner, which can
complement or expand the existing data e.g. on land cover and land cover
changes.

28



3. Improving geostatistical data

3.1 Introduction

Detailed, comparable and multi-layered spatial information enables appropriate
design of policy interventions.
European Cohesion Policy — including investments across national borders — as
well as SDG Agenda 2030 require comparable and harmonised data covering
multiple spatial levels. These will inform policymaker decisions and help identify
development challenges and effective actions as well as with implementation
monitoring and impact evaluation. Likewise, geostatistical and spatial
information is crucial for designing local investment and planning strategies.

At international level, the United Nations Committee of Experts on Global

Geospatial Information Management (UN-GGIM) leads the initiative to develop

a global statistical geospatial framework’®. This framework promotes an
interoperable approach for geospatial coding to:

1. Improve monitoring the achievement of SDG indicators and the measurement
approach for the upcoming Census in 2021.

. Increase and integrate information for analysis and decision making.

. Ensure comparisons between and within countries.

. Increase information on smaller geographic areas.

. Promote data sharing between institutions and common tools/applications.

. Stimulate integrated analysis of topics which are usually addressed separately
such as socio-economic development, environmental issues or geo-spatial
organisation.

7. Contribute to integrating new data sources and producing high-quality

geospatial information.

o U1l WN

Integrating statistics and geospatial information is at the core of the new Eurostat
strategy which is under preparation for the ESS. This builds on pan-European
geospatial datasets and more regional, point-based statistics.

Eurostat supports two types of initiatives, merged statistical and geospatial
information and methodological guidelines. These include GEOSTAT projects
and annual conferences by the EFGS. In addition, through UN-GGIM: Europe
provides recommendations for coordinated action on data integration.

This chapter illustrates:

o implementation of GSGF in Europe (paragraph 3.2),

e GEOSTAT project findings from the last decade (paragraph 3.3),

¢ point-base geocoding adoption, statistical and geospatial data integration, and
efficient institutional organisation in Europe (paragraph 3.4).
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Paragraph 3.5 identifies key obstacles and draws preliminary conclusions on
future improvements with possible implementation methods.

3.2 GSGF and UN-GGIM: Europe

UN-GGIM, established in 2011, sets the agenda for global geospatial information
development and promotes the benefits of geospatial information in defining
national policy and addressing key global challenges.

The joint UN Statistical Commission’/UN-GGIM® Expert Group on Integration
of Statistical and Geospatial Information developed the GSGF. This global
framework, adopted in August 2016%!, consists of five principles to guide
geospatial and statistical data integration. It is a “high level” framework that
provides a guidance on what is available, leaving a lot of flexibility. The last three
GEOSTAT projects have been working on a specific guide for Europe basing on
existing initiatives (e.g. INSPIRE directive®?) and promoting harmonisation of
European official statistical data®3,

Statistical data at the finest granular level possible is necessary for the
interoperability, accessibility and usability of data. Geospatial tools and methods,
such as common geographies and standards, enable geospatial and statistical data
integration. The Background Document on Proposal for a Global Statistical
Geospatial Framework3* defines the five Principles:

1. Use of fundamental geospatial infrastructure and geocoding.

2. Geocoded unit record data in a data management environment.

3. Common geographies for disseminating statistics.

4. Statistical and geospatial interoperability.

5. Accessible and usable geospatially enabled statistics.

Each of these principles has goals with international, regional and applicable
domestic standards and best practices.

e Principle 1 focuses on creating a base by using fundamental geospatial
infrastructure and geocoding. Implementation of this principle produces high
quality, standardised location references (such as physical addresses, property
or building identifiers, other location descriptions), accurate time and space
coordinates and/or a small geographic area or standard grid reference. When
this level of precision is not possible, more general location descriptions and/or
larger geographies apply®.

e Principle 2 recommends that each statistical record (e.g. person, household,
business, building or unit of land) is linked with its geographic reference. It also

30



promotes the use of data management tools, techniques, standards and good
practices to facilitate links and the management of geocodes within statistical
datasets. Principle 2 ensures better integration of statistical units with other data
sources, avoiding duplicate geographies and ensuring changes in existing
geographies are included, using privacy and confidentiality permits.

e Principle 3 covers geographies to compare datasets from different sources
through a large set of geographies, ensuring aggregation and comparability of
integrated statistical and geospatial data. Principle 3 enables statistical
information to be translated and mapped between gridded and administrative
boundaries.

e Principle 4 delineates initial conditions to build geospatial processes and
standards and to allow interoperability between statistical and geospatial data
and metadata standards. This principle refers to statistical and geospatial
communities using different general data models and supports the adoption of
standards and good practices to enable statistical and geospatial data
interoperability.

e Principle 5 highlights data dissemination and encourages accessibility and
usability of geospatial statistics. The principle relates to privacy and
confidentiality while also enabling data analysis and evidence-based decision-
making. In addition, it covers reliability, timeliness and the relevance of
information.

Figure 3: The Global Statistical Geospatial Framework (GSGF)
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UN-GGIM has formed a regional committee, UN-GGIM: Europe with two
working groups. The Working Group Core Data proposes recommendations on
the content of core data themes. The Working Group Data Integration deals with
SDG monitoring information, methods and analysis.

Both contribute to geospatial data analysis and its integration with statistical data
and both have participated in the development of GSGF Europe.

3.3 GEOSTAT projects

3.3.1 Rationale and evolution

The first GEOSTAT project was launched by Eurostat in cooperation with EFGS,
which is compose by experts of National Statistical Institutes, in 2010. Those
projects have involved different level of organisations (EUROSTAT, NSIs,
regional bodies), in particular GEO. Several versions of the project were
implemented in the last decade.

e GEOSTAT 1A% was the first project to achieve statistical-geospatial data
integration in Europe. It proposed an initial methodology for generating
European grid statistics and a prototype of a European population dataset.

e GEOSTAT 1B¥® delivered the first version of the Population Census 2011 grid
dataset and a guideline on creating population grids from statistical information
using aggregation or disaggregation techniques for the entire ESS.

e GEOSTAT 288, benefiting from introduction of GSGF, proposed and promoted
a model for national, point-based, geospatial reference frameworks for
statistics.

e GEOSTAT 3% drafted a guide for harmonised implementation of GSGF in
Europe, also in the light of the future Census 2021.

e GEOSTAT 4%, which is ongoing, will complete the GSGF Europe guide and
support its implementation as well as NSI in establishing their data, methods,
and production systems. Preliminary findings of the project show a progress in
the integration of geospatial and statistical information but future
improvements are necessary on the standardisation and data harmonisation.
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Figure 4: The evolution of GEOSTAT projects
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The paragraph below further details the point-based geocoding infrastructure
launched with GEOSTAT 2, the implication of integration of geospatial and
statistical information and the European version of GSGF introduced with
GEOSTAT 3.

3.3.2 Point-based geocoding infrastructure

GEOSTAT 2, benefiting from introduction of the GSGF, proposed a model for
national, point-based geospatial statistics. This model uses national addresses,
building and/or dwelling registers and includes geospatial information in the
statistical production chain. With GSGF, GEOSTAT 2 also describes a model to
process data from external sources into statistical information, the Generic
Statistical Business Process Model (GSBPM), which is described below.

Box 1: GSBPM

GSGF and GSBPM are complementary tools for producing statistics. GSBPM defines business
processes required to produce official statistics®® as well as a standard framework and harmonised
terminology to help statistical organisations modernise their production and share methods and
components. GSBPM is a flexible framework that lists possible steps to convert input data into
statistical information. It operates as a checklist to ensure that all steps have been considered as below.
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Figure 5: The statistical business process
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Source: UNECE 2019 - https://statswiki.unece.org/display/GSBPM/II.+The+Model

GSBPM is applicable to a wide range of data sources (surveys, censuses, administrative
registers and other non-statistical or mixed sources). It can process secondary data of
international and national statistical institutes that collect data from other bodies (countries,

regions, private organisations, etc.).

The point-based geocoding infrastructure at the core of GEOSTAT 2 links data
from different sources and topics using neutral and well-defined concepts such as
location, time and space.

“Geocoding” is the process to assign a specific coordinate location (usually X, Y
and eventually Z) to each unit record (with a unique identifier). “Point-based” is
distinguished from the “area-based” approach where statistical data are linked to
an area or district which is still the primary method to deliver statistics.
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Figure 6: The conceptual difference between point-based and area-based geocoding®?
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Point-based geocoding integrates the spatial dimension in data and can also be
applied to administrative and census data. GEOSTAT 2 identified three tiers of
information where geospatial data can be used as infrastructure data and/or to
create statistical content. Figure 7 shows the three tiers and their links. For
instance, a workplace geocoded to an address location A can be linked to a
cadastral parcel B in which land use can be computed by combining the parcel
with a land use map C. The primary goal of GSGF is to obtain geospatial
infrastructure data at tier 1 and 2. If not possible, tier 3 data is also recognised, as
reported in Principle 1.

Figure 7: Geospatial data tiers®®
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Table 1 provides an example of location data where cadastral parcels are
referenced to administrative and statistical geographies. Each record reports
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county, municipality, electoral districts, 1 x 1 km grid cells and time. All this helps
simplify data aggregation through database or tabulation software.

Table 1:  Location data with references to administrative and statistical geographies®*

NorthCoord  EastCoord  Parcel _ID uuiD County  Municip  UrbanArea  ElectDistrict  Grid1000_SE Start End
Date Date

6412239 321045 140811575 b0934777-e170-43c3- 14 1480 T4368 14804076 3210006412000 20150101 NULL
95fc-0b306f50cees

6409860 314444 140292849 f808fab6-bb31-4ca3- 14 1480 TOOOOD 14804061 3140006403000 20141122 NULL
bead-1d214178be35

6409459 321683 140050428 660a6147-966e-4417- 14 1480 T4368 14804075 3210006403000 20120623 NULL
94ab-5e2e6d73aaf8

6404504 318210 140295195 42690817-3952-428c- 14 1480 T4368 14804056 3180006404000 20111031 NULL
adc3-12e200b3d564

6406499 315689 140080726 9cde3b2d-deB8-4e37- 14 1480 TODOD 14804061 3150006406000 20120804 NULL
9bfd-25224be12f47

6411848 3146139 140014112 7eacB2dc-13d7-46d0- 14 1480 TOOOOD 14804081 3140006411000 20151118 NULL
abad-cca0900bf77¢c

6404836 316751 140081085 16b73e76-6d10-4eal- 14 1480 T4368 14304052 3160006404000 20133909 NULL
bacf-09242f41ed43

6410837 320648 140822904 be8e3a23-076c-43d1- 14 1480 T4368 14804071 3200006410000 20140213 NULL
8115-e85928fe0522

6411415 320828 140812146 6597d6d7-ec69-484b- 14 1480 T4368 14804076 3200006411000 20160222 NULL
9afb-1dflc4a9cb57

6407740 315983 140087473 ff520216-4847-45b8- 14 1480 TOOOOD 14804061 3150006407000 20110701 NULL

9730-fac4181e59ch

GEOSTAT 2 and 3 highlight the necessity of high-quality location data (address
or building location data) for a point-based geocoding infrastructure. Nonetheless,
high-quality location data can be hampered by:

e Incomplete coverage — lack of address or building location for some rural or
remote areas,

e Budget - failing to cover data collection costs (especially qualified staff),

o L eqal restrictions — legal issues and lack of authorisation,

e Quality — geospatial data can be outdated compared to statistical data and
cannot be used in combination,

¢ No long-term strategy — lack of a consistent legal, technical and organisational
framework for geospatial data.

UN-GGIM: Europe launched the Core Data concept to facilitate harmonised data
availability and quality (e.g. scales, density, etc.)®®. This concept adapts the global
Fundamental Data concept® to harmonise quality and the delivery of geospatial
data. The goal is to fulfil user requirements common to many countries and many
types of use, notably to support monitoring and analysis of SDG achievements.
Table 2 shows reference data for point-based statistics according to UN-GIMM
Fundamental Data, UN-GIMM: Europe Core Data and GEOSTAT projects.
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Table 2:  Global Fundamental data, European Core data and reference data for point-

based statistics

Geographical names Geographical names
Addresses Addresses Addresses
Functional areas Administrative Units, Statistical Units
+ Area management
Buildings and settlements Buildings Buildings
Land parcels Cadastral parcels Cadastral parcels
Transport networks Transport networks
Elevation/Depths Elevation

Population distribution
Land cover/land use Land cover/land use
Geology and soils

Physical infrastructure Basic services, utility and
governmental services

Water Hydrography

Orth imagery Orth imagery

Source: GEOSTAT 3 — Main report

3.3.3 GEOSTAT 3 and GSGF in Europe

GEOSTAT 3 drafted a guide for harmonised implementation of GSGF in Europe.
GSGF Europe revised and adapted the global guidance in a guide for the ESS,
NSlIs and geospatial agencies®’. More precisely, GSGF Europe aims to%:

Equip countries with a manual for implementing GSGF that takes into account
European specificities,

Consolidate existing integration, standardisation and data sharing into a
coherent framework for statistics,

Harmonise and standardise the integration of statistical and geospatial
information within the ESS,

Modernise the ESS and increase efficiency and flexibility for statistical output,
Ensure coherence of GSGF Europe with the Modernisation of Official Statistics
programme led by the United Nations Economic Commission for Europe
(UNECE),

Improve collaboration between the statistical and geospatial communities as
well as between National Spatial Data Infrastructures (NSDISs).

The implementation guide includes requirements and recommendations for each
principle, indicating what should be done to implement GSGF in Europe, how to
improve the integration of statistical and geographic data through good practice
examples from Member States without imposing any obligations or rules. Overall,
the implementation guide provides 20 requirements with 80 operational
recommendations.
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Figure 8: The implementation guide structure®®

Principle Principle 1

Requirement Requirement 1.1 Requirement 1.2

Recommendation Recommendation Recommendation

Recommendation 111 1.1.2 121

Good practice

< N Good practice
Good practice N casecit case C1.2

The implementation guide builds on the INSPIRE directive and NSDIs as well as
the well-established structure for collaboration in ESS.

GSGF Europe targets three communities involved in data provision and
integration:

I. Statistical data community, which encompasses NSIs, Eurostat,
United Nations Economic Commission for Europe (UNECE);

Ii. Geospatial data community, which includes national geospatial
agencies, European institutions involved in the INSPIRE directive,
UN-GGIM: Europe and EuroGeographics;

ii.  Administrative data community, covering national public institutions
(population registries, land registries, tax authorities, business
registries, etc.) as well as European institutions, in particular those
concerned by the Public Sector Information (PSI) directive and the
European Commission.

The statistical data community supports the Geospatial data community providing

fundamental geospatial infrastructure for GSGF Principle 1. Principle 2 involves
the statistical and administrative communities with a small contribution from the
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geospatial community. Principle 3 involves the geospatial and statistical
communities. Principle 4 needs all three communities to cooperate, with the
statistical and geospatial communities defining standards and measures. Principle
5 is also shared by the statistical and geospatial communities.

3.3.4 Implication of integration in SDG indicators

One driver for integration of geospatial and statistical information is the
production of statistical and harmonized SDG indicators. The European situation
Is also monitored by UN-GGIM: Europe by producing several reports, drawn up
with collaboration of different agencies (EUROSTAT, GEO, NSI, etc.), about the
situation of the production of SDG indicators.

The Group on Earth Observations (GEO) identified 29 SDG indicators that can
benefit from geospatial information®. Likewise, Inter-Agency Expert Group on
Sustainable Development Goals Indicators Working Group on Geospatial
Information (IAEG-SDG WG GI) indicates when geospatial information
integrated with statistical data can directly or indirectly contribute to indicators
(Table 3).

Eurostat addressed the relevance of the spatial dimension in all 17 SDGs!,
31 Eurostat SDG indicators are at NUTS 2 level, 34 according to the Degree of
Urbanisation (DEGURBA) taxonomy, and 14 covered by both NUTS 2 and

DEGURBA. A sub-set of EU SDG indicators could benefit from geospatial
information integrated with statistical data?.
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Table 3:

SDG and EU SDG indicators benefiting from geospatial information®

Indicators identified by the IAEG-5DG WG G for which geospatial information hos o direct Tier GEO Urban EU SDG indicators
contribution group Audit
2.4.1 | Proportion of agricultural area under productive and sustainable agriculture 1] L' Area under organic farming [partial]
6.3.2 | Proporticn of bodies of water with good ambient water quality 1] ‘/
6.5.2 | Proportion of ransboundary basin area with anoperational arrange ment for water |
cooperation
6.6.1 | Change inthe extent of water-related ecosystems over time | +
9,1.1 | Proportion of the rural population who live within 2 km of anall season road I v
9.c 1| Proportion of population covered by a mobile network, by technology |
11.2.1 | Proportion of po pulatien that has convenient access to public transport, by sex, age and il o 7 Difficulty in accessing public transport
persans with disabilities [sirnilar]
11.3.1 | Ratic of land consumption rate to population growth rate I L' v Artificial land cover per capita [similar]
11.7.1 | Average share of the bullt-up area of cities that is open space for public use forall, by sex, age n ( «
and persons with disabilities
14.2.1 | Preportion of naticnal exclusive economic zones managed using ecosystem-based i
approaches
14.5.1 | Coverage of protected areas in relation to marine areas | + :lifl’_::.ﬂogﬂrg;r::i‘:illfri designated under
15.1.1 | Forestarea as a proportion of total land area | Y e ::ii:;:;[r::-]ea asa proportion of total land area
15.1.2 | Proportion of important sites for terrestrial and freshwater biodiversity that are covered by Surface of terrestrial sites designated under
protected areas, by ecosystem type : NATURA 2000 [similar]
15.3.1 | Proportion of land that is degraded over total land area 1] +
15.4.1 | Coverage by protected areas of important sites for mountain biod versity | + ;‘;‘:':::;;;:E:;;L:msdesl‘“"amd under
Indicators ide ntified by the IAEG-5DG WG Gl for which geospatial information has a indirect Tier GEO Urban EU SDG
contribution group Audit
11.1 | Proportion of population below the international poverty line, by sex, age, employment status |
and geographical location (urban/rural)
14.2 | Proportion of ol adult population with secure enure rights to land, with legally recognized i o
documentation and who perceive their rights to land as secure, by sexand by type of tenure
4.5.1 | Parity indices (female/male, ruralfurban, bottom/top wealth quintile and others such as 10
disability status, indigenous pecples and conflict affected, as data become available) for all I
5.4.1 | Proportion of ime spent onunpaid domestic and care work, by sex, age and location 1]
5.a.1 | Proportion of total agricultural population with ownership or secure rights over agricultural il o
land
5.a.2 | Proportion of countries where the legal framework (including customary law) guaranteas i
women's equal rights to land ownership and/or control
5.2.2 | Proportion of women and girls aged 15 years and older subjected to sexual violence by persons i
other thanan intimate partner in the previous 12 months, by age and place of occurrence
11.7.2 | Proportion of persons victim of physical or sexual harassment, by sex, age, disability status
and place of occurrence, in the previous 12 months i
15.4.2 | Mountain Green Cover Index | s
Additional indicators identified by the Group on Earth Observations (GEO) Tier GEO Urban EU SDG
group Audit
3.9.1 | Mortality rate attributed to household and ambient air pollution | (
6.3.1| Proportion of wastewater safely treated Il +
6.4.2 | Level of water stress: freshwater withdrawal as a proportion of available freshwater resources | +
6.5.1 | Degres of integrated water resources management impleme ntation (0-100) 1] v g
7.1.1 | Proportion of population with accoess to electricity | a/
9,4,1 | CO2 emission per unitof value added | L
11.1.1 | Proportion of urban population living in slums, informal settlements or inadequate housing | +
11.6.2 | Annual mean levels of fine particulate matter (e.g. PM2.5 and PM10) in cities (population i o Exposure to air pollution by particulate
weighted) matter [integral]
12.a.1 | Amount of support to developing countries on research and development for sustainable il v
consumption and production and environmentally sound technologies
13.1.1 | Number of deaths, missing persons and directly affected persons atiributed to disasters per
100,000 population I v
14.3.1 | Average marine acidity (pH) measured at agreed suite of representative sampling stations I +
14.4.1 | Proportion of fish stocks within biologically sustainable levels | +
17.6.1 | Number of sclence and for technology cooperation agreements and programmes bet ween il
countries, by type of cooperation
17.18.1 | Proportion of sustainable development indicators produced at the national level with full
disaggregation when relevant to the target, in accordance with the Fundamental Principles of n +

Official Statistics

Estimated soil erosion by water

Nate: The tabke provides he tier classificaton updated as of 13 February 2019,

Analysis of the situation in Europe conducted by UN-GGIM: Europe!® in 2019
on four selected SDG indicators showed the progress of the statistical and

geospatial data integration. The four indicators are:

15.1.1 Forest area as a proportion of total land area,
11.3.1 Ratio of land consumption rate to population growth rate,

11.2.1 Proportion of population that has convenient access to public transport,
11.7.1 Average share of the built-up area of cities that is open space for public

use.
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Figure 9: National official report assessment on the four SDG indicators®

Global| 10 countries have provided their reporting situation | Tier

15.1.1| @ OO OO0V OO |
1131 | @ OODO0C0OODO

1121 @ OO0 POOO
1171 | @ O 0O OCDOR0D

Green meaning it is possible to report or already being reported;

Orange meaning it is possible to develop, data integration needed or changes to current surveys;
Red meaning it is very difficult to report, no current survey, no available method,;
Grey not relevant or global data enough.

About the first indicator (15.1.1) all ten countries can report this indicator.
Regarding the indicator 11.3.1, even if most countries are ready, France and
Switzerland have to develop a better integration. On the contrary, for the
indicators 11.2.1 and 11.7.1, respectively two countries and one country are ready
to report those indicators with geospatial and statistical integration. Most of them
are not ready and for the 11.7.1 the situation is very difficult because seven
countries report that they have not any available method or current survey.

3.4 The situation in Europe

In general, as reported by UN-GGIM: Europe and GEOSTAT 4, integration is
starting but at different speeds?®. The survey conducted by GISCO in May 2020
for GEOSTAT 4 and the UN-GGIM: Europe report delivered in 2019%
examine the situation in Europe on

1. Adoption of point-based geocoding,

2. Integration of statistical and geospatial data,

3. Bodies responsible for point-based reference data.
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3.4.1 Adoption of point-based geocoding

GEOSTAT 4 indicates that 80% of 40 surveyed countries cover geocoded
population data at the level of single point coordinates. Thus, point-based
geocoding has started to become a European “standard”, before the 2021 Census.

3.4.2 Integration of statistical and geospatial data

The same survey reports that approximately 50% of countries have very
sustainable data infrastructure for geocoding and integrating statistical and
geospatial data'®. Some countries have high-quality data and a continuously
updated database. Other countries do not have a complete database on address
locations and/or buildings, or they are not compliant with international standards.

In the context of the 2021 census for the first time a number of topics will be made
available as a 1km? grid dataset across Europe. These include the total population
by sex and broad age groups, employed persons, place of birth and place of
residence in broad categories to the extent possible. A legal mandate to collect
such data even in countries where it is not yet collected at that spatial resolution
will significantly improve data availability*2°.

Another initiative collecting geodata is the 2020 agricultural census which
collects a wide number of mainly agriculture related data on farm-level as well as
in an aggregated manner. These build the basis for numerous indicators in the
context of the CAP implementation and rural development, DG AGRIs context
indicators as well as Eurostat datasets. Information collected on farm level will be
directly linked to the INSPIRE statistical units grid thus potentially be available
on a sub-regional level.

3.4.3 Bodies responsible for point-based reference data

Each country has its own structure. A few example Member States are provided
below for illustrative purposes.

In some countries, the National Geospatial Agency (NGA) (identified with
NCMA) is responsible for point-based reference data in collaboration with
regional and/or local authorities. In other cases the NSI (alone or in cooperation
with regional agencies and/or local authorities) directly collects and distributes
this data. Sweden, Norway and Denmark benefited from the role of central
governments to implement integrated geospatial and statistical information at
lower territorial levels. Sweden has already adopted the GSGF because it had the
infrastructure and historically structured data.
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Other countries, such as Germany and Italy, have a more complex institutional
structure with several entities involved. In Italy, for instance, there is a single
Institute of Statistics, but several mapping entities and regions play a key role.

The Netherlands, Slovenia and Austria have very good register information. On
the contrary, some countries have challenges with their cadastral systems (e.g.
Portugal and Romania). In Italy, the lack of an official national register of
addresses at coordinate level is a challenge. The National Institute of Statistics is
going to collect population data at the level of single point coordinates and
addresses in the next census based on its own register of addresses and places. In
Italy, the situation has been evolving thanks to the work of the Digital Italy
Agency (AGID), and the national directory of spatial data and as well as the
National Council of environmental and territorial information. This was
established to monitor adoption of the INSPIRE directive but is now also
promoting collaboration between mapping institutes. In Finland, recently, which
has a very advanced level of geospatial and statistical data integration, a national
architecture-based network is under preparation to further improve the national
situation on integration of statistics and geospatial information. They first studied
the role of each actor (actor mapping), then described processes to make a
conceptual model of the data. Architecture based approach is based on the
previous cooperation of Statistics Finland and National Land Survey of Finland.
and allowed combining experiences from several entities. Then they conducted
an enquiry to see whether some private of public organisation were interested in
working together. Universities, public organisations, cities, private organisations
decided to join the network. This network will start its activities in March 2021.
Inter alia, the network will work on improving and harmonising areal
classification and geospatial identifiers and combine classifications.

3.5 Obstacles and opportunities for future improvements

Analysis of the GISCO survey and the UN-GGIM: Europe report'! as well as
semi-structured interviews with stakeholders under this study highlights key
obstacles for statistical geospatial integration. These are (i) limited standardised
data interoperability, (ii) lack of communication, (iii) low interaction between
geospatial and statistical organisations.

1. The lack of interoperability regards fundamental characteristics such as
standards, quality and accessibility. While data quantity has increased, data
quality remains an issue. In Europe, some countries have national legislation
restricting data sharing, while others cannot ensure interoperability between
geospatial and statistical data or sufficient quality ready-to-use data.

As to improve and strengthen standardised data interoperability, guidance on
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interoperability issues and standards is needed as highlighted during the
aforementioned GISCO survey. Moreover, European projects and initiatives,
such as GEOSTAT projects and EFGS, represent an opportunity to strengthen
the transfer of good practices.

. Lack of communication among the stakeholders prevents understanding and
solving technical and non-technical problems and hinders awareness raising of
benefits from geospatial and statistical data integration. Moreover, increasing
and improving communication with external stakeholders (e.g. citizens and
businesses) would promote the relevance and use of geospatial and statistical
data.

Simplifying the access to data at lower spatial level could increase the
opportunities for data analysis, aggregation and policy evaluation as well as
raise the awareness of external stakeholders (citizens and businesses) on the
potential of integrating geospatial and statistical information.

. Low interaction between geospatial and statistical organisations in Europe is
due to limited coordination between the two, when they do not have a long
history of cooperation, and different approaches to data integration. There are
no specific legislative framework and policy incentives to support cooperation
between providers for data integration.

Regional and national authorities actions could help formalise and clarify the
modalities of cooperation between Statistical Offices and Geospatial
Authorities especially when normative and/or organisational obstacles cannot
be overcome simply through behavioural changes and individual initiatives.
Formal agreements or legislative reforms may have to clearly state the
responsibilities of each body/institution to ensure more effective data collection
in line with the best practices in Europe. In this regard, existing platforms, as
in the case of Italy on Digital Agenda and INSPIRE directive, could represent
useful tools to improve the collaboration between spatial and statistical
institutes. The Finnish experience of creating an architecture-based network on
integration of statistics and geospatial information can serve as a model for
other countries.

Moreover, integration between authoritative and official sources with
alternative ones (e.g. big and open data) should be promoted with rigorous
quality checks. Alternative sources have increased in the last decade, especially
in the private sector and the processes of data producing, combining and
mapping can benefit from the contribution of external (non-official) providers.
However, it is not always possible and easy to assess and ensure quality, which
can be relevant to consider them as official. GSBPM, if simplified, could
represent the main reference for all open data providers to ensure integration
with authoritative and official data sources.
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4. Geostatistics in policymaking: assessing
territorial impacts and territorial
resilience

Although numerous initiatives and frameworks are in place for the coordination
and improvement of geospatial data collection and provision, the preceding
sections have shown that there are still considerable gaps to ensure a broad
availability of interoperable pan-European geospatial datasets. Nonetheless,
geospatial and regionalised statistical data is already used in policy making at
different levels. In particular, the implementation of the Cohesion Policy
addressing territorial disparities at the regional level relies on territorially
differentiated data both for drafting and evaluating policies, plans, and
programmes. Besides decision-makers at the European level, national and sub-
national authorities also make use of such data in a variety of situations.
Furthermore, a recent Commission initiative calling for the mainstreaming of
“strategic foresight” offers the opportunity for the integration of territorially
differentiated assessments in the EU policy making process to a larger extent than
it has been done so far.

The following sections present three different application cases and analyse the
opportunities provided by currently existing datasets (both spatial data and
regionalised statistical data) as well as the elements necessary to improve their
availability/usage:

e TIA at the EU, transnational and multi-regional levels providing information
on potential territorial effects of legislation and policies based on the existing
methodologies,

e The Territorial Agenda and the pilot action on TIA at regional level, and

e Capturing local and regional resilience in social and economic, geopolitical,
green and digital dimensions.

The focus of these sections remains at the European level and data availability in
a transnational sense, as regional circumstances especially regarding data
availability are varying considerably. In particular, larger cities, for example,
often provide a wide variety of spatial datasets related to their particular
circumstances which allow to measure resilience based on finely granulated
indicators. These datasets however are highly region-specific and not possible to
integrate in transnational databases.
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4.1 TIA and Geostatistical Data

Capturing the territorially differentiated impacts of policies at the EU level as part
of the ex-ante assessments has received growing interest in the last decade. In
particular, the Cohesion Policy and the Lisbon Treaty played an essential role
which resulted in the development of several methods for “Territorial Impact
Assessment”. The common goal is to depict whether there is an uneven
distribution of impacts across the EU or in some parts of the Union which are
targeted by a specific policy or legislation. These assessments contribute to further
shaping policies and legislations in order to achieve territorially balanced impacts
and to have stronger effects on specifically targeted regions. The application of a
TIA for EU policies and legislations is currently not mandatory. However, it is
fostered by several EU institutions such as the Committee of the Regions or DG
REGIO, as well as encouraged by the Better Regulation Guidelines and the
Regulatory Scrutiny Board*2. The CoR is also one of the main users of Territorial
Impact Assessments on the EU level applying it to upcoming and ongoing
legislative initiatives and strategic activities on the EU level as a basis for
formulating a CoR opinion.

All methods currently applied at the EU level rely on a sound data basis. However,
their extent differs considerably as the methods are applying qualitative,
quantitative and hybrid approaches and thus make use of very different types of
data. The scope of assessments, in most cases, is not limited to single dimensions
but covers e.g. economic, environmental, societal and governance dimensions.
This creates the need for availability of data on numerous topics in order to
produce accurate assessments. Moreover, the TIA methods are also quite
particular regarding the format of data which can be used as input. Given the
limitations of data at the EU level regarding spatial granulation, several
methodologies opted for the application of regionalised statistical data on
NUTS2/NUTS3 level, while others apply spatial datasets fitting their unique
focus. Finally, some methodologies make use of spatial data only as input to a
qualitative expert assessment and are thus completely free in terms of data
structure'®. The CoR has published an extensive review of the main TIA
methodologies applied at the EU level regarding their application cases and
strengths and weaknesses. '

The methods previously described applied can be categorised into three groups:
e (uantitative approaches (e.g. Rhomolo, Luisa),

e hybrid approaches (ESPON TIA Quick Check), and

e qualitative approaches (EATIA, TIA CBC).

The assessment of those methodologies undertaken by the CoR in a preceding
study already concluded that “the availability of regionally disaggregated data is

46



a crucial issue for conducting an evidence-based impact assessment”!'® and
called for the “further integration of statistical and geospatial information”!®
particularly highlighting the chances of grid data. Below, each group of TIA
approaches is further analysed in terms of data needs and opportunities for the
integration of spatial data.

4.1.1 Quantitative approaches

Quantitative approaches such as the RHOMOLO and LUISA methodologies rely
on complex models and on a broad range of input data for calculating a baseline
scenario and subsequently introducing “policy shocks” and assessing their
impacts. They both emphasise the regional dimension. RHOMOLO provides
results on NUTS2 level and LUISA uses a grid-based allocation of land-use types,
producing aggregated outputs and assessments of secondary effects of the land-
use reallocation on NUTS2/3 level.

Spatial data is especially relevant for LUISA as it already applies an approach
based on this. This is enabled by the fact that land use is a theme where spatial
data, on a pan-European scale, is created in regular intervals based on satellite
Imagery in a project coordinated by the European Environment Agency.

Furthermore, as regional specific properties and relations between regions are
relevant for creating baseline scenarios and policy shocks as input to the
modelling, geospatial data are relevant for those aspects as well. While in
particular for RHOMOLO a lot of the relevant datasets are in the field of
economics and thus mostly covered by regional economy statistics, other regional
traits are relevant input factors as well. For instance, flow data between regions is
of relevance, as region matrices form the backbone of the model. Nonetheless,
geospatial data can only provide input to aggregated regional datasets since the
direct integration of geospatial data in the calculations is not foreseen. %7 118

4.1.2 Hybrid approaches

Hybrid approaches, such as the ESPON TIA Quick Check, apply a combination
of quantitative data with expert judgement to arrive at a comparative impact
assessment for a defined geographical area. The ESPON TIA Quick Check is
designed around the vulnerability concept, calculating potential impacts based on
the “exposure” (effects caused by a policy, defined as the strength of effects on a
given indicator) and the “sensitivity” (quantitative measurement of how
susceptible a region is towards the effects). During an expert workshop, a cause-
effect-chain for a given policy or legislation is drawn up and indicators capable
of depicting effects are selected. A region’s value for an indicator defines the
region’s sensitivity. Subsequently, strength of effects on each indicator are
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defined by the experts (the result defines the “exposure”), and the resulting impact
patterns are calculated.*®

The ESPON TIA Quick Check is based on NUTS3 regions as the lowest territorial

unit for input data, hence relies on regional statistical data and cannot directly

compute grid data or spatial data. Nevertheless, spatial data can provide important

input for defining regional sensitivity if transformed or aggregated to NUTS3

level data. For instance, regional aspects related to topics not well covered with

statistical data are relevant in that regard. Examples include:

e frequency measures (e.g. cultural institutions, sights);

e density measures (e.g. high concentration or homogenous dispersion of
objects); and

e sub-regional localisation (e.g. population living in specific areas/land cover
classes)

These examples can be calculated as a regional index based on spatial data or by
combination of spatial datasets (e.g. population or census-grid, and land cover).
Nevertheless, those examples require transformation into region-based data and
thus lead to a loss of information due to the aggregation step.

4.1.3 Qualitative approaches

Qualitative approaches differ from quantitative or hybrid approaches in the way
they make use of data in their assessments. While quantitative and hybrid
approaches incorporate some kind of calculated impacts based on regional values,
qualitative approaches use data as supplementary information to base expert
judgements on. Thus, the latter are more susceptible to different types of data and
do not need a specific format or type to incorporate in calculations.

There are several qualitative approaches for TIA available which are usually
based on a structured process with several steps containing data collection,
structuring and finally expert input or judgement leading to a comprehensive
assessment. Examples of such methods include EATIA!? and TIA CBC*! (TIA
for cross-border cooperation) both developed within the framework of ESPON
projects, specifically for subnational contexts.

The approach of TIA CBC is set up to deal with a situation of limited data
availability. This is the case in cross border areas in general and, in particular, in
those fields oftentimes targeted by Cross-Border Programmes which are not
covered by statistical data. Furthermore, small-scale local developments which do
not always show up in aggregated statistical data are often characteristics of
projects realised in such programmes. The methodology thus relies on additional
information enabling participants of an expert workshop to judge on likely
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territorial differentiation of impacts. The handbook of TIA CBC stresses the
importance of maps and other spatial data for that purpose.

Examples of types of spatial data which could be used to this end are:

e point data (e.g. sights, cultural institutions ...) for assessing densities or focus
areas on a very detailed per object basis;

e heatmaps or grids for density measures; and

e aggregated measures on a region basis (e.g. NUTS3, Municipalities....) if the
areas to be observed are larger.

Such approaches can, thus, deal with both aggregated data on a region basis as
well as with spatial data. 22 1%

Figure 10 shows an example of a “heatmap” which depicts the density of
Instagram postings covering tourism-related topics. The map is therefore an
example of spatial data derived from big data sources. It was used in an expert
workshop of an ESPON project on territorial distribution of impacts on a local
level, thus representing an instance where no statistical or other spatial data
available from public sources was able to cover a territorial assessment on such a
low geographical level.*?*

Figure 10: Instagram post hotspots!?®
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This example emphasises the role of geospatial data for local level assessments.
While regional statistical data collected at the EU level usually does not go below
NUTS3 level in geographical terms, grid data or spatial data (e.g. land cover)
usually has a much higher spatial resolution and thus allows for an assessment of
nuances that cannot be covered otherwise. Even most statistical datasets provided
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by national authorities will not achieve this level of detail as those will rarely be
provided below municipal level.

4.1.4 Improving Territorial Impact Assessments with spatial data

Geospatial data, not only from “official” sources such as NMCA but also derived
from alternative sources and “Big Data”, offers great opportunities for Territorial
Impact Assessments in general. Even though most TIA methods cannot
immediately incorporate spatial data in its original format, aggregations or
computations of spatial datasets to region-based quantitative values may
significantly improve the database of TIAs.

A considerable issue relates to the fact that TIA methods are designed (in most
cases) to compare developments, i.e. indicating impacts through differences with
other regions, and that they are designed to cover a rather large geographical level
(i.e. the EU or several Member States). Comparable and comprehensive spatial
datasets on this level are scarce and thus, create issues with interoperability of
spatial data and calculated aggregates for TIA. The application of spatial data for
TIA in the EU policy context is therefore strongly linked to the general
development of the geospatial data framework and future improvements to the
geospatial data infrastructure.

In regard to the application of TIA on a national or even sub-national scale, spatial
data can immediately provide considerable added value to the existing statistical
data. National or regional levels are more likely to collect or produce comparable
spatial datasets which can be used in the context of a TIA. Furthermore, such
regional or local impact assessments are more likely to apply more qualitative
methodologies which do not rely on comparisons across a large number of
regions. These qualitative methodologies are better suited to make use of spatial
data which further increases the likeliness of such data to be used.

The geographical scope of the Territorial Impact Assessment determines to a large
extent if and in which form spatial data can be incorporated in the assessment. As
local and regional assessments lend themselves to make use of spatial data
currently produced in a comparable manner, the regional circumstances (i.e. the
actual datasets collected in a specific region) will determine what is actually
available for Territorial Impact Assessments.

While it does not seem feasible to adapt existing quantitative and hybrid
methodologies for TIA so that they can directly make use of spatial data, its value
should not be overlooked in any assessment focusing on territories and their
differences.
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In the context of the Territorial Agenda a different approach to TIA with a stronger
local and regional focus is implemented through a pilot action. The following
section investigates the chances and opportunities of such a method.

4.2 Territorial Agenda 2030

The Territorial Agenda is a strategic policy document for spatial planning in
Europe, its regions and communities. It provides a framework for action towards
territorial cohesion and a future for all places in Europe. The Territorial Agenda
of the European Union has been put in place in 2007*2¢ and has been renewed and
updated twice since then. The Territorial Agenda is a non-binding document
agreed by the Member States’ ministers responsible for spatial planning, territorial
development and/or territorial cohesion and in cooperation with the European
Commission, the European Parliament, the European Committee of the Regions,
the European Economic and Social Committee, the European Investment Bank
Group and relevant European and national associations.

The Territorial Agenda 2030 (TA2030) is an action-oriented framework to
promote balanced and harmonious territorial development between and within
countries in Europe. The document provides orientation for strategic spatial
planning and aims to achieve better consideration of territorial impacts of sector
policies at all governance levels. The TA2030 highlights major economic, social
and environmental challenges Europe is facing, from which a need for
coordinated action has been specified. This has been translated into two
overarching objectives, a Just Europe and a Green Europe. Each of these
objectives is detailed in three priorities for action that shall develop the whole
European territory including all its different places. The priorities under the
objective of a Just Europe aim for future perspectives for all places and people in
the EU. The priorities under the Green Europe objective want to protect common
livelihoods and shape societal transition.
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Figure 11: Obijectives and priorities of the Territorial Agenda 2030%’
A sustainable future for all places and people in Europe

Balanced Europe
Better balanced territorial development utilising Europe’s diversity

Functional Regions
Convergent local and regional development, less inequality between places

Integration Beyond Borders

Easier living and working across national borders

Healthy Environment

Better ecological livelihoods, climate-neutral and resilient towns, cities and regions

Circular Economy
Strong and sustainable local economies in a globalised world

Sustainable Connections
Sustainable digital and physical connectivity of places

To address these objectives and priorities adequately, action by committed players
is needed from local to European level. Actions should strengthen

level; and

multi-level governance;

place-based approaches;

coordinated sector policy territorial impacts and coherence;

cooperation between territories;

territorial cohesion at European level,

territorial cohesion at cross-border, transnational, inter- and intra-regional

e Member State and neighbouring country contributions to territorial cohesion.

Table 4: Examples of indicators in the Atlas for the Territorial Agenda 2030
according to territorial level'?®

Territorial level of data

Examples of indicators

NUTS 2

Employment rate, NEET

NUTS 3

Net migration rate; regional age structure

Functional Urban Area

Nitrogen oxide emissions, Average temperature in cities and
commuting zones

LAU

Settlement areas, population development

CORINE Land Cover

Natural areas

The TA2030 anticipates a discussion on the progress rather than monitoring the
progress towards the objectives. Nevertheless, the Atlas for the Territorial Agenda

52




2030 illustrates recent territorial structures and developments applying degrees of
territorial differentiation of data as illustrated for selected indicators in the table
above. This differentiation mirrors on the one hand different details of data
availability and, on the other hand, varying usefulness and appropriateness of
indicators at different levels.

While most indicators used in the Atlas are regional statistical data, some could
be improved with already existing spatial datasets. One example would be
assessments of water quality, which are currently integrated on NUTS3 level.
Many MS have in the course of implementing the Water Framework Directive set
up geographical monitoring systems which could be used to further improve the
information in the Atlas as the datasets are comparable regarding the
methodology.

Further data could be required by pilot actions under the TA2030. Six pilot actions
have been launched to inspire further actions and practices to achieve Territorial
Agenda priorities. These pilot actions address different priorities of the TA2030
and may individually decide on data needs and monitoring. Despite considerable
overlaps of priorities addressed, the pilot actions show that data interest and
requirements vary strongly from action to action (Table 5). This refers to both,
indicators and level of data.

Table 5: Pilot actions of the TA2030 launched in December 2030 and related
priorities’?°

Pilot action title Relevant priorities

A future for lagging regions: Fostering the — Balanced Europe
implementation of spatial strategies

Region-focused Territorial Impact Assessment

Balanced Europe
— Integration beyond borders

Small places matter: Understanding how small — Balanced Europe
places can boost their role for the development of a — Functional regions
wider territory

Cross-border spatial planning: A vision for a zero- — Integration beyond borders
carbon cross-border functional region — Healthy environment

— Functional regions

Climate action in Alpine towns — Healthy environment
— Functional regions

Climate change adaptation and resilience through Functional regions
landscape transition — Healthy environment

The example of the pilot action “Region-focused Territorial Impact Assessment”
Is focusing on territorial impacts of sector policies and illustrates how geostatistics
and territorially differentiated data may contribute to policy making. The pilot
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action aims at a better understanding of policy impacts on territories to design
place-sensitive policies addressing the needs of communities and citizens. At the
same time, the TIA approach shall be easy to apply by regional and local
stakeholders. Whereas TIA usually focuses on the comparison of policy impacts
between regions, this pilot action starts from the characteristics and needs of a
specified territory on a smaller scale, e.g. a cross-border area. This means the
“logic” of a TIA is turned upside down, i.e. several policies are regarded with
their impacts on a single territory, thus the danger arises that the complexity of
intertwining effects of several policies in combination with complex territorial
context will not allow for any identification of territorial impacts in a way that is
useful for decision support of policy makers.

Depending on the type and extent of the specified territory, geostatistics can
provide for appropriate territorial details lacking in regional data. Starting from
detailed knowledge of the territorial characteristics of the specified territory based
on such data, the pilot action wants to assess the (expected) territorial impacts of
one or more (sector) policies. Thus, using detailed spatial data can facilitate the
development of impact chains by regional and local stakeholders allowing for an
ex-ante impact assessment of a sector policy on their specific territory. No results
of this pilot action are yet available as it is still in an early phase.

4.3 Territorial Resilience and foresight

“Resilience is the ability not only to withstand and cope with challenges, but also
to undergo transitions in a sustainable, fair and democratic manner.”’13

The first Strategic Foresight Report ever adopted by the European Commission
chose the topic of Resilience as its central theme. In light of the COVID-19 crisis,
the question on how European countries and regions can deal with the immediate
and long-term impacts, not only by reducing direct negative effects but also by
mitigating vulnerabilities and strengthening capacities, is of utmost importance
for the Commission. Regions and countries should effectively be able to make use
of the crisis to implement structural changes to emerge stronger than they were
before.

In the report, the Commission lays down how the instrument of “Strategic
Foresight” can be implemented in the EU policy-making process for all major
policy initiatives. It shall be implemented through the Better Regulation toolbox,
making strategic foresight a central part of ex-ante assessments and as such
complementing the existing mandatory (economic, social, environmental-) as
well as the optional (e.g. territorial, outermost proofing, rural proofing-) ex-ante
assessments. Ultimately this should contribute to the better consideration of long-
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term objectives in short-term actions and establish a “forward-looking culture” in
policy-making.

“Strategic foresight™ in this regard does not refer to “predicting the future” but
rather establishing plausible futures and assessing which opportunities and
challenges they provide. In this way, trends and potential issues which might
influence the implementation of a policy can be identified and adequate responses
can accordingly be included in the design of the policy. “Strategic foresight” is
not a radical new approach to policy-making as it has been developed in the early
1990s. The Committee of the Regions already in 2011 conducted an extensive
review on territorial foresight practices in the EU Member States addressing
foresight approaches from the EU- down to the local level®. Furthermore the
CoR contributed to a multi-year applied research project by ESPON (ESPON
ET2050 — Territorial Scenarios and Visions for Europe) applying foresight
approaches with a long-term perspective.'3? However, for the first time now, the
Commission calls for the mainstreaming of the instrument into the EU-policy-
making process.

Resilience of countries and regions is the first important topic. It is however not
only limited to the impacts and policy responses regarding the COVID-19 crisis.
Focus on the important trends of green transition and digital transition is also set
as core topics of the VVon der Leyen Commission*®,

Resilience in the context of a strategic foresight approach, as depicted by Figure
12, structures relevant megatrends along four dimensions:

social and economic,

geopolitical,

green, and

digital.

For each dimension vulnerabilities to mitigate and capacities to enhance are being
assessed against a specific background (in the example the COVID-19 crisis),
leading to an opening up of new opportunities and, ultimately, to a more resilient
Europe.
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Figure 12: Resilience and strategic foresight*3*
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The social and economic dimension assess the ability to react to immediate
economic shocks as well as to achieve a fair and inclusive structural change in the
long term. Recovery of a shock must always be linked to transitions, improving
social and regional cohesion and supporting the vulnerable parts of a society.

The geopolitical dimension relates to the role of Europe as a global leader in a
world of interdependent but also competing powers. The need to preserve and
expand the role of a leader, balancing the goal of reducing dependencies and
expanding own supplies, while promoting the value of multilateralism and
fostering open and fair trade, is seen as crucial for the EU.

The green dimension is centred around the target of achieving climate neutrality
for the EU by 2050, reducing overall pollution and restoring the capacity of its
ecosystems. As a consequence, this requires to reduce the dependency on fossil
fuels in all their forms, implementing structural changes towards a circular
economy, change production and consumption patterns, implement structural
changes to business and jobs as well as overall lifestyles.

The digital dimension finally relates to the capacity to adapt our way of life to
irreversible structural changes based on digital technology, fostering their
opportunities and potentials while at the same time preserving fundamental rights
such as freedom, equality, security and democracy. Implications for the economy,
businesses and jobs have to be considered the same way as implications for the
private life of citizens.

4.3.1 Resilience dashboards

Based on the four dimensions of resilience, the Commission has proposed the use
of “Resilience Dashboards” in order to monitor the development of each country
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for each dimension. Some prototypes have been developed which are set up on
country level (NUTSO) and provide a first glance at the approach to each
dimension as well as a first judgement on the position of each MS. The
Commission, however, underlines that those are only first prototypes and will
need continuous development over time, for which a participatory process with
MS is envisaged.

The dashboards shall be complementary to other tools and build mainly on

existing datasets. In particular indices, which are constructed at the EU level,

ensure comparable data and allow to combine multiple dimensions, e.g. for

“digitalisation”. Key principles of the dashboards are:

e strategic foresight shall inform their construction, allowing also for the creation
of new, resilience-oriented indicators;

¢ the dashboards shall not assess progress e.g. towards a specific sectoral goal,
but focus on the ability of MS to make progress and reach policy targets; and

¢ the dashboards shall not be focused on specific sectors but provide a holistic,
multidimensional approach.

The prototypes currently address the MS level and are constructed with data
available there. Many aspects, however, do not only show a differentiation by
Member State but also considerable variation along the regional level. An
assessment of the regional availability of indicators undertaken in the context of
this report has revealed that a considerable number of indicators is in fact available
at least on NUTS2 level (see Annex).

While there are considerable gaps at the regional level, especially with issues such
as debt and savings rates, material consumption, social transfers, and social issues,
it still provides an optimistic outlook for adding a regional dimension to resilience
measurements. All datasets do, however, refer to regionalised statistical but not
to spatial data. At the moment, only few relevant fields for the resilience
dashboards can be tackled with spatial data, e.g. data on areas of natural
protection, data on housing, or data on commuting. For areas of natural protection
pan-European datasets are available, however, for other issues this is not the case
at the moment. As the idea of such a dashboard is to enable a pan-European
comparison from the outset, there are high requirements for datasets, which might
not be easy to be met by spatial data — at least not in the current framework of
production and harmonisation of spatial data.

Thus, two approaches in particular seem promising for regionalisation of

resilience dashboards:

o Further explore the regional breakdown of regionalised statistical data — i.e.
aim to improve the current data framework where most indicators are available
on NUS2 level at best. For pan-European comparisons on the regional level,
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NUTS3 would be preferable and at the same time realistic to be collected in the
near future.

o Further explore the use of indices produced for key dimensions of the resilience
dashboards, which are already produced at the EU level and which provide a
holistic approach to their dimension. Such indices are produced on different
levels, from NUTS3 to NUTSO

Nevertheless, the importance of spatial data for a “strategic foresight” process
tackling the regional level in general has to be underlined. Such a process does
not only rely on pan-European harmonised datasets in a quantitative manner, but
available datasets of any kind can be used in identifying crucial resilience-related
issues in specific MS or regions in a qualitative manner.

4.3.2 Regional and local indices

Indices are available in varying detail for all but the green dimension and the
geopolitical dimension. Partly those are already provided at the regional level,
partly they are only on country level. Some indices combine information from
different dimensions, however, all are clearly related to one main dimension of
the prototype resilience dashboards. These indices do not make use of spatial data
directly (only e.g. through aggregated values for NUTS regions), but nevertheless
offer an opportunity of creating somewhat regionally differentiated assessments
for resilience measurements. Not only the overall index is relevant, but in most
cases several interesting indicators are part of the index, which can be integrated
into regional resilience dashboards.

4.3.2.1 The economic dimension: Regional Innovation Scoreboard (RIS)
and Regional Competitiveness Index (RCI)

In order to assess innovativeness and hence the capacity of countries to react to
changing circumstances, the EU Commission has developed a longstanding index
called the European Innovation Scoreboard. It measures the innovativeness at
Member State level and crucially allows for comparisons to other non-EU-
countries to judge on the development in a global perspective.*® To complement
this national view, the Commission — i.e. DG GROW - in 2009 has set up a
regional index called “Regional Innovation Scoreboard” allowing for a more
detailed assessment of subnational developments and providing regions with the
ability to react to new developments and deal with external shocks. Components
of the index include:
e Framework conditions (human resources, research systems, innovation friendly
environment);
e Investments (finance and support, firm investments);
e Innovation activities (innovators, linkages, intellectual assets); and
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e Impacts (employment impacts, sales impacts).

The index is set up on a NUTS2-level basis, as numerous indicators are simply
not available at NUTS3 level or below. Even for NUTS2 level only 5 out of 27
indicators are directly available, while for the remaining ones data requests to
Eurostat and the NSIs, to a private University, and to other DGs had to be made.
Crucially, DG GROW was able to receive otherwise unpublished data for all
indicators on the regional level with an overall availability for 90,9% of regions. %
In 2020, the CoR however highlighted the need for an improvement in the RIS.
Although it provides both a regional score as well as a way by which to compare
multiple regions, it lacks clarity when it comes to the raw data which is used to
compile the RIS. Both access to the raw data as well as a more transparent system
were the demands of the CoR, pointing to the insight which may be gained by
Regions thusly. %

Extending the focus on innovation to all major factors influencing a region’s

competitive capacities, the Regional Competitiveness Index monitors the

performance of all the NUTS-2 level regions across the European Union. Over 70

comparable indicators are spread across eleven pillars relevant to productivity and

long-term development. These eleven pillars or dimensions describing the

different aspects of competitiveness are classified into three major groups:*®

e Basic (Institutions, Macroeconomic Stability, Infrastructures, health, Quality
of Primary and Secondary Education);

e Efficiency (Higher Education/Training/Lifelong Learning, Labour Market
Efficiency, Market Size); and

¢ Innovation (Technological Readiness, Business Sophistication, Innovation).

The goal of the RCI is to provide the Member States with viable information
concerning their region’s ability to offer an attractive and sustainable environment
for firms and residents to live and work.**® Up to this day four editions of the RCI
have been published (2010, 2013, 2017, 2019). Due to the structural delay in the
publication of regional indicators, the RCI 2010 captured the situation just before
the 2008 financial crisis hit the policies’ impact, allowing to see what made
regions more capable to react to the shock and recover afterwards.

The RCI and RIS as instruments are able to assist policy makers monitoring the
effectiveness and designing better policies.* While the RIS and the RCI can
contribute to the measurement of resilience in the form of regional preparedness
to innovate after an external shock, they certainly are hampered by the NUTS2
level not allowing for truly regional assessments.

Furthermore, an important aspect to raise is that, for the provision of regionalised
statistical data for the RIS, DG GROW did not act based on legal measures but
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sought individual arrangements with other institutions (NSIs, private bodies ...).
This can be seen as an example for other activities, e.g. regular surveys conducted
by NSIs, where oftentimes regionalised data is available but not used for the final
product which represents a more aggregated dataset.

4.3.2.2 The social dimension: Regional Social Scoreboard and Regional
Social Progress Index

At the Social Summit 2017 in Gothenburg the European Union proclaimed the
European Pillar of Social Rights, which was the kick-off for monitoring the
Member States’ progress in strengthening the EU’s social dimension with the
Social Scoreboard. The Scoreboard is structured around 12 areas (based on 14
indicators), which are grouped into three dimensions:*#
e Equal opportunities and access to the labour market,
o Education, skills and lifelong learning, Gender Equality in the labour market,
Inequality and upward mobility, Living conditions and poverty, Youth;
e Dynamic labour markets and fair working conditions,
o Labour force structure, Labour market dynamics, Income, including
employment-related; and
e Public support/Social protection and inclusion,
o Impact of public policies on reducing poverty, Early childhood care,
Healthcare, Digital access.

Originally the Social Scoreboard only provided data on national level. Due to the
Committee of the Region’s effort, the Regional Social Scoreboard got
implemented to capture the full extent of the social challenges in the EU.4

As a further measure for monitoring social progress in the EU, the Regional Social

Progress Index was set up in 2016. Twelve components, which consist of three to

seven comparable social and environmental indicators, are aggregated into three

major dimensions describing respectively basic, intermediate and more subtle

aspects of social progress on NUTS2 level:#

e Basic human needs (Nutrition and basic medical care, Water and sanitation,
Shelter, Personal security);

e Foundations of wellbeing (Access to basic knowledge, Access to information
and communication, Health and wellness, Environmental quality); and

e Opportunity (Personal rights, Personal freedom of choice, Tolerance and
inclusion, Access to advanced education).

To further the practical application of the SPI, the Commission launched a multi-

regional pilot project called “Measuring what Matters to EU Citizens: Social
Progress in the European regions”, in order to encourage regions to empirically
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test how the EU-SPI can be used to improve policy making.*** The pilot regions
are Bratislava Region (SK), Bucharest-lIfov (RO), Catalunya (ES), Centro (PT),
Eastern & Midland Regional Assembly (IE), Eastern Slovenia (SL), Emilia
Romagna (IT) and Hungary (HU).

The Commission thus clearly emphasises the importance of the regional level for
the social dimension. The production of regionalised indices with a
comprehensive framework and a large number of indicators offer the opportunity
for mainstreaming resilience dashboards on the regional level for the social
dimension as well. These indices can provide input on the aggregate level across
all indicators, within the main dimensions of each index as well as on the level of
individual indicators. The scope of both indices however is NUTS2 level, which
for truly regionalised assessments is usually too broad. In particular, a dimension
which oftentimes shows a sharp differentiation between urban and rural areas
should at least be assessed on the NUTS3 level where such a differentiation is
possible.

The pilot actions implemented in the context of the SPI furthermore are likely to
provide input to the question of how such indices and by extension also the
resilience dashboards can be put to use in the policy making process.

4.3.2.3 The digital dimension: The Digital Economy and Society Index
(DESI)

Tracking Europe’s overall digital performance and the Member States’ digital
competitiveness since 2015, the Digital Economy and Society Index tries to help
identify certain areas requiring investment. The main policy areas tracking the
evolution of Member States are: %

e Connectivity (fixed broadband take-up, mobile broadband, fixed broadband
coverage and broadband prices);

Human capital (internet user skills and advanced skills);

Use of Internet (citizens’ use of internet services and online transactions);
Integration of Digital Technology (business digitisation and e-commerce); and
Digital Public Services (e-Government).

The index allows to compare the Member State’s evolution and the progress in
their digital performance by characterising the performance of individual Member
States or pinpointing areas where the performance can be improved. Furthermore,
the DESI is currently used to monitor the Commission’s newly published SME
strategy for a sustainable and digital Europe.

Since the DESI is monitoring the EU countries as a whole, regional assessments
cannot be made easily. The index is more focused on the individual policies
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concerning digital performance and competitiveness in the Member States rather
than the localised regional impact. Sub-components of the index, however, are
available on the regional level (NUTS2 in most cases) and can be used for regional
assessments of digital resilience. In fact, Eurostat has dedicated a site to provide
comprehensive information about datasets available for this topic.4

DG CNECT strongly supported by the CoR has already called for an extension of
the index creating a “local DESI index” to better represent the diversity of ‘digital
situations’ of Europe’s cities and regions!*’. The creation of a local DESI was
discussed under the Finnish presidency of the European Council with the ambition
to integrate it to the Digital Europe Programme!*8, Furthermore, an initiative by
the CoR in cooperation with ESPON is currently developing the LORDI (Local
and Regional Digital Indicators) framework which aims at delivering information
on a regional level in particular in relation to digital infrastructure, digital skills
and capacity building, digital economy and the digital single market. 14°

4.3.2.4 Overarching dimension: SDGs on local level

The UN’s Agenda 2030, adopted in 2015, sets a framework for sustainable global
development. Balancing the economic, social, and environmental dimensions of
the Sustainable Development Goals is set to provide tangible objectives till the
year 2030 concerning fair and resilient societies, prosperous economies, a healthy
planet, regional and global stability, and human dignity. The SDGs define 169
targets summarised under 17 individual goals, which are:*® No poverty; Zero
Hunger; Good Health and Well-Being; Quality Education; Gender Equality;
Clean Water and Sanitation; Affordable and Clean Energy; Decent Work and
Economic Growth; Industry, Innovation and Infrastructure; Reduced Inequalities;
Sustainable Cities and Communities; Responsible Consumption and Production;
Climate Action; Life below Water; Life on Land; Peace, Justice and Strong
Institutions; Partnerships.

Considering the EU Member State’s divergent preconditions, the implication of
the SGDs on an EU-wide level is a difficult task. Therefore, regional and local
authorities and policy-makers are essential partners towards achieving the SDGs.
To measure the goals a global indicator framework was developed by the Inter-
Agency and Expert Group on SDG Indicators. The framework consists of 231
distinctive indicators.*® In a report from 2018 the European Commission states,
to reach the SDGs territorial indicators and disaggregated data are essential to
improve government capacity. Thus, “local and regional authorities should be
consulted on the indicators, providing input and expertise to check the extent to
which the objective addresses a problem for municipalities and the extent to which
municipal tasks can contribute toward the overall objective.”**2 This process,
however, is ongoing, with multiple actors engaged in an effort to develop
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regionalised SDG indicators. In an opinion published 2019 the CoR already
emphasizes the role of the Local and Regional Authorities in delivering of the
2030 Agenda with the CoR as contact point'®® and with Eurostat as the monitoring
agency of the work and progress made®®*. The aforementioned Regional Social
Scoreboard co-developed by the CoR should help address the SDG related social
challenges on a regional level as well*>®,
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Conclusion

A better understanding of the regional impacts of policies and legislations creating
the need for data on a regional level for capturing these impacts has led to a
growing interest in spatial data. Sub-national differentiation of impacts is
important both for Union policies, but also for Member States internally.
Nevertheless, especially EU level comparable spatial data still suffers from
multiple obstacles and oftentimes assessments are made solely based on
regionalised statistical data.

Collection of regionalised statistical data is already embedded in a well-developed
framework and enshrined in a legal mandate in the TFEU with several other pieces
of legislation regulating the provision of such statistics from the MS to
EUROSTAT. The balance between nominal independence of the MS statistical
institutions and a strong framework ensuring comparable statistics across the
Union has been well struck. A particular relevant aspect is the establishment of
institutions which coordinate the approach among MS and which include high-
ranking representatives of each MS, thus ensuring commitment even to non-
binding aspects. Still, improvement of the framework for regionalised statistics is
possible. Long-standing national approaches sometimes lead to issues in
comparability, while changes in methodologies lead to breaks in time series.
Federal structures and sub-national division of competences furthermore create
issues in comparability especially regarding the spatial resolution of datasets.

A number of data collection activities covering spatial aspects are already in place
in sectoral policies such as the CAP monitoring framework or the TEN-T
implementation. In this context considerable stocks of data are created which
could be used in other contexts as well. Making these sets of data accessible and
useful for those other contexts requires both a legal basis for doing so as well as
potentially a review, aggregation or anonymisation (e.g. in the context of
monitoring data for funding programmes) of the information.

Actions recommended:

e Thematic expansion of collection of regionalised statistical data by Eurostat,
both through legally enshrined and Union-level coordinated data collection
(e.g. like SILC) as well as through encouragement of MS through the
established cooperation formats

e Increasing the spatial resolution of regionalised statistical data, building where
possible on grid data or MS-based data collection on a regional level.

e Exploring possibilities for collection and harmonisation of regionalised
statistical data or even geospatial data based on initiatives and legislation



already in place. In particular the IACS and data collected in the context of
TENtec provide opportunities for this.

e Considering the provision of raw data for multiple statistical aggregated
datasets which are currently only provided as regionalised statistical data. E.qg.
in the context of the CAP implementation, the agricultural census, the FADN
or the SBS oftentimes point-based geodata is used as a basis for calculating
regional values. Where possible, in adherence to data protection and privacy
laws, the compiling bodies (e.g. Eurostat or DG AGRI) should consider the
possibility to provide actual geospatial data to end users.

For coordinated collection of spatial data, no EU level legal mandate exists, which
clearly influences the availability of comprehensive and comparable data to date.
Some initiatives on the EU- and also global level have started to ensure the
availability of such datasets, with first results in terms of guidelines developed
and pilot actions implemented. However, production of spatial data in most
countries is not covered by the National Statistical Institutes but by other
authorities such as the NMCA. Those authorities oftentimes do not have a
longstanding history of cooperation across countries, thus cooperation and
coordination formats have to be newly built instead of relying on existing ones.
With the INSPIRE Directive implemented, a sound basis for an exchange
platform has already been established, however reality has shown that
expectations of developing a common framework for spatial data in the EU might
have been too high. Harmonisation of metadata as a binding measure is a first step
in the right direction, but the non-binding nature of technical guidelines on spatial
data harmonisation hampers the progress towards interoperable datasets
considerably. Inspiration might be drawn from the implementation mechanisms
of the ESS, i.e. providing strong coordination and cooperation formats involving
leading members of the authorities involved in spatial data production. Even
without legally binding mechanisms, this still would further the integration of
spatial data across Member States. A dedicated agency at the EU level for the
coordination of efforts and with clear competences would considerably strengthen
such activities.

Actions recommended:

e Expansion of the work on integration of statistical and geospatial information
through stronger integration of high-level coordination bodies involving
national authorities involved in the production of spatial data in an
institutionalised manner. This should make use of experience gathered in the
implementation of the ESS.

e |deally, a European geospatial agency with clear competences beyond fostering
coordination and exchange between national authorities should be created.
Given the political, legal and administrative constraints surrounding this
possibility, alternatively mechanisms should be put in place to strengthen



Eurostat's Geographic Information System of the Commission (GISCO) to
become the European geospatial hub.

e Encouragement of MS authorities to comply with technical guidelines
established through the numerous initiatives as well as through the INSPIRE
directive wherever possible. Exploring the possibilities for formalisation of
technical guidelines and inclusion in legal frameworks, strengthening their
relevance and uptake.

e Encouragement of MS authorities to expand data sharing efforts building on
the existing legal framework, e.g. through the re-use of public sector
information legislative framework.

e Further exploration on the use of Big Data sources for production of regular,
frequent and comprehensive spatial datasets on a Union level.

e Further research by the Committee of the Regions into possibilities for
geospatial data integration and geospatial data potentials in the context of
sectoral- and other legislation (e.g. the IACS, TENtec, the agricultural census
and others)

While improvement and expansion of spatial data and regionalised statistical data
Is relevant for policymaking processes, a lot of information is already available
which can be used. While EU-wide assessments on a regional level oftentimes
suffer from a lack of comprehensive and comparable data in high spatial
resolution across all MS, a lot is already being done with what is available
regarding Territorial Impact Assessments through various methodologies.
Mitigation techniques for the lack of regionalised data have been developed,
nonetheless these would benefit from further expanding the availability of spatial
data through improving interoperability and thematic coverage. Strong
opportunities in that regard are presented to qualitative impact assessment
methodologies which are more flexible in making use of non-harmonised data
which represents the majority of spatial data in the EU to date.

With the ongoing expansion of the application of Territorial Impact Assessments,
not only at the EU level but also on a more regional level (i.e. transnational
cooperation areas, Cross-Border Programmes but even small clusters of regions
as in implementing the Territorial Agenda pilot actions), the potential of making
use of available spatial data in such processes increases. On a lower territorial
level and a smaller area under assessment, the likelihood of harmonised spatial
data being available is higher than on a pan-European level.

In the context of Strategic Foresight being mainstreamed into the impact
assessment process for EU initiatives, and the question of Resilience being put at
the centre of foresight initiatives, regional differentiation of susceptibility towards
specific policies and resilience towards shocks gains further importance. While
currently proposed Resilience Dashboards only take into account the national



level, a regional differentiation in particular in heterogenous Member States with
strong geographically, demographically or otherwise differentiated regions is
relevant for the future. This will furthermore feed into the “beyond GDP” debate
and the opportunities presented by geospatial data in covering issues besides
classical economic parameters on a small regional scale, in particular in assessing
cohesion policy progress. In this context, an opportunity for institutionalising
collection of spatial data and regionalised statistical data on specific topics for the
purpose of assessing developments over time is presented.

Actions recommended:

o Exploration of spatial data for application of TIA methodologies for legislative
initiatives and policies, both regarding production of quantitative datasets as
well as for application in qualitative impact assessments.

e Special attention should be paid to existing spatial datasets in case of
territorially limited TIAs where the likelihood of available comprehensive
datasets is higher

e Introduction of a regional dimension into Resilience dashboards in particular
and Strategic Foresight approaches in general, making use of existing
regionalised statistical datasets e,g. those already collected for the various
regional indices collected at EU level

e Exploration of opportunities to institutionalise collection of specific spatial
datasets in the context of setting up resilience dashboards, ensuring the
cooperation and commitment of MS authorities to the production of such
datasets.

e Exploration of potentials for including regional information on a broader basis
into the parameters measuring “cohesion” on a regional level. Measurements
should in this context go beyond economic parameters and take into account
regional wellbeing in a broader sense.

Spatial data has the potential to improve numerous applications, being able to
pinpoint issues in a much higher resolution than traditional regionalised statistical
data can. Nevertheless, the applicability relies to a large extent on the
harmonisation and interoperability of datasets. The current EU-level framework
IS not strong enough to ensure those crucial points, thus spatial data is oftentimes
limited to supplementary information for qualitative assessments, or confined to
small geographical areas where data is collected in a comparable manner. While
strengthening of the EU framework is a future goal, at the current time the most
promising way of covering the regional dimension in policymaking is through the
use of classical regionalised statistics, only being supplemented by spatial data in
specific circumstances.



Annex

Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Social and economic

Poverty (AROPE) Economic growth (GDP/capita) NUTS 3
People at risk of poverty or social exclusion NUTS 2
Economic performance (GDP/capita) NUTS 3
Disposable income NUTS 2
Economically active population per km? NUTS2
Gross domestic product (GDP) at current market prices; NUTS 3
Purchasing Power Standard per inhabitant
GDP loss due to cross-border obstacles NUTS 3
Unemployment rate NUTS 2
Housing overcrowding | Built-up areas per inhabitant NUTS 3
Annual land take per inhabitant FUA
Housing: Number of rooms per person NUTS 1/2
Facing unexpected Disposable income NUTS 2
EXpenses Economic performance (GDP/capita) NUTS 3
People at risk of poverty or social exclusion NUTS 2
Precarious employment | Employment in arts, entertainment and recreation, activities of |NUTS 3
household and extra-territorial organizations and bodies
Entrepreneurship (share of private enterprises) NUTS 2

Employment in risk sectors (based on employment by sectors)

NUTS 2, existing but
not consistently
available at NUTS 3

Employment in micro-enterprises

not consistently
available at NUTS 2

Self-employed NUTS 2
Cross-border employment NUTS 2
Early school leavers Share of pupils enrolled in early childhood education on total | NUTS 2
number of population aged 25-49
Share of pupils in Youth Education system on total number of | NUTS 2
population aged 25-49
Change in share of young people neither in employment nor in | NUTS 2
education and training
Early leavers from education and training NUTS 2
Educational attainment of 30-34 year olds, primary education |NUTS 2
(levels 0-2)
NEET Change in share of young people neither in employment nor in | NUTS 2
education and training
Share of pupils in Youth Education system NUTS 2
Distance from services | Potential accessibility multimodal NUTS 3
Potential accessibility by road NUTS 3
Potential accessibility by rail NUTS 3
Potential accessibility by air NUTS 3




Dashboard indicators

Regional data availability

Spatial level of
disaggregation

CB lower: Potential accessibility multimodal NUTS 3

Regional transport infrastructure: navigable canals

Regional transport infrastructure: navigable rivers NUTS 2

Regional transport infrastructure: motorways NUTS 2

Regional transport infrastructure: total railway lines NUTS 2
Food import dependence | International trade NUTS 2

Corporate debt

Household debt

National debt

only at NUTS 0

Banking sector leverage

Unemployment rate Unemployment rate NUTS 2
Change of unemployment rate 2009-2018 NUTS 2
Change of unemployment rate 2014-2018 NUTS 2
Share of full-time employments NUTS 2
Share of part-time employments NUTS 2
Youth unemployment NUTS 2

Market concentration

Tourism sector ERDF Coop. expenditure: Tourism and Culture (per capita) NUTS 3
Employment in tourism NUTS 2
Bed places in short-stay accommodations NUTS 2
Total overnight stays per thousand inhabitants NUTS 2
Tourism reliance (based on tourism beds related to population) |NUTS 2

Benefits to Change of young age dependency ratio NUTS 3

children/families Change in share of young people neither in employment nor in | NUTS 2
education and training
Share of persons who reduced their working time to care for NUTS 3
their child on the total number of population

Impact of social transfers | ERDF Coop. expenditure: Improving human capital and social |NUTS 3
investments (per capita)

Social expenditures ERDF Coop. expenditure: Improving human capital and social |NUTS 3
investments (per capita)
Quality and accountability of government services NUTS2/1
CB difference: Quality and accountability of government NUTS 2
services
Quality of the public health care system NUTS 2

Bounce back capacity

Gender quality Gender balance employment NUTS 2
Female employment ratio NUTS 2

Low inequality

Voluntary work

Household saving rate

Goods market efficiency

Financial market
development
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Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Expenditure on R&D Total R&D personnel and researchers % active population 2013 | NUTS 2
CB lower: Share of R&D personnel and researchers NUTS 2
ERDF Coop. expenditure: R&TD, innovation and NUTS 3
entrepreneurship (per capita)
SME introducing product or process innovation NUTS 2
SME introducing marketing or organisational innovation NUTS 2
Innovative SMEs collaborating with others NUTS 2
Patent applications to the EPO per mio inhab 2012 NUTS 3
Patent applications/Mio inhabitants NUTS 3
Human Resources in Science and Technology NUTS 2
Employment in technology and knowledge-intensive sectors NUTS 2
Share of R&D personnel and researchers NUTS 2

Investment ERDF Coop. expenditure: Improving human capital and social |NUTS 3
investments (per capita)

Adult participation in Lifelong learning NUTS 2

learning Number of students in tertiary education NUTS 2
Educational attainment of 30-34 year olds, tertiary education NUTS 2
(levels 5-8)
Educational attainment of 30-34 year olds, secondary education | NUTS 2
(levels 3-4)
Educational attainment of 30-34 year olds, primary education |NUTS 2
(levels 0-2)
Change in share of population aged 30-34 with primary NUTS 2
education

Limiting long-term Change in share of population aged 30-34 with secondary NUTS 2

unemployment education
Change in share of population aged 30-34 with tertiary NUTS 2
education
Population aged 30-34 with Tertiary education (ISCED 2011 NUTS 2
levels 5-8) — % — 2015

Active labour market

policies

Ease of doing business

Trust in institutions Trust in the political system NUTS 2
Trust in the legal system NUTS 2
Corruption NUTS 2
Quality and accountability of government services NUTS 2
Impartiality of government services NUTS 2
Quality of law enforcement NUTS 1/2

Government Quality and accountability of government services NUTS 2

effectiveness Regional competitiveness index: Government Effectiveness NUTS 2
2009
Regional competitiveness index: Government Effectiveness NUTS 3
2009
Corruption NUTS 2

Vil




Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Health

Non-communicable
diseases

Population 65+ Average age of population NUTS 3
Change in share of people aged 65 or older NUTS 3
Change in share of people aged 80 or older NUTS 3

Long standing illness

Unmet health needs

Healthcare associated

infections

Air passengers CB lower: Potential accessibility multimodal NUTS 3
CB lower: Potential accessibility multimodal NUTS 3
Potential accessibility by air NUTS 3

Commuting Potential accessibility by rail NUTS 3
CB lower: Potential accessibility multimodal NUTS 3
Potential accessibility by road NUTS 3
Potential accessibility multimodal NUTS 3
Regional transport infrastructure: navigable canals NUTS 2
Regional transport infrastructure: navigable rivers NUTS 2
Regional transport infrastructure: motorways NUTS 2
Regional transport infrastructure: total railway lines NUTS 2

Public healthcare Employment in public administration, defence, education, NUTS 3

expenditure human health and social work activities
Quality of the public health care system NUTS 2
Economic performance in public administration, defence, NUTS 3
education, health services, entertainment and recreation
(GVA/capita)
CB difference: Hospital beds NUTS 2

Health gross fixed capital | Employment in services: public, health, social and other NUTS 3

formation

Preventive care

expenditure

Laboratory expenditure

Low rate of treatable

mortality

Medical doctors Employment in public administration, defence, education, NUTS 3
human health and social work activities

Nurses Employment in public administration, defence, education, NUTS 3
human health and social work activities

Hospital beds CB difference: Hospital beds NUTS 2
Hospital Beds NUTS 2

Low prevalence of
respiratory diseases

Flu vaccination

viii




Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Raw materials

Domestic material
consumption per capita

Direct and indirect
material consumption per
capita

Base metal ores,
domestic consumption
per capita

Non-metallic minerals
for construction,
domestic consumption
per capita

Resource intensity

Base metal ores, import
dependence

Non-metallic minerals
for construction, import
dependence

Supplier concentration in
base metal ores

Economic importance of
base metal ores

Domestic CRM
extraction

Intra-EU trade in
recyclable raw materials

Importance of efficient
use of resources

Recycling rate of e-waste

Circular material use rate

Patents in recycling and
secondary raw materials

Product redesign
practices for efficient use
or recycling

Business R&D
expenditures in material
sectors

Resource efficiency, rate
of change

Municipal waste generated

NUTS 2

Supplier diversification
for base metals, rate of
change

Green

Biodiversity loss (low
common farmland bird
index)

Water exploitation index

Water consumption

NUTS2




Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Soil erosion by water Capacity of ecosystems to avoid soil erosion NUTS 2
Years of life lost Composite index of life expectance and air pollution NUTS 2
attributable to air
pollution (PM 2.5)
GHG emissions per Emissions of NOy per capita (tonnes) NUTS 2
capita CB higher: Emissions of CO; per capita (tonnes) NUTS 2
Emissions of CO; per capita (tonnes) NUTS 2
Emissions of NOy per capita (kilotonnes) NUTS 2
Ratio between emissions of CO, and GVA NUTS 2
CO; emissions savings potential for the building sector NUTS 2
Urban population exposed to PM10 concentrations NUTS 2
Days with need of Heat waves (days over 30°C) NUTS 2
cooling (change) Exposure to heat waves NUTS 2
Fatalities due to flood Sensitivity to floods NUTS 3
events Urban flood risk FUA
Fatalities due to storm
events
Facilities due to extreme | Heat waves (days over 30°C) NUTS 2
temperature events Probability of forest fire hazard NUTS 2
Exposure to heat waves NUTS 2
Fatalities due to wildfire | Drought (probability of forest fire hazard) NUTS 2
events Probability of forest fire hazard NUTS 2
Exposure to heat waves NUTS 2
Economic losses from Drought (probability of forest fire hazard) NUTS 2
weather and climate Probability of forest fire hazard NUTS 2
related events
Heat waves (days over 30°C) NUTS 2
Sensitivity to floods NUTS 3
Urban flood risk FUA
Soil erosion by water NUTS 3
Soil retention NUTS 2
Sensitivity to avalanches NUTS 3
Exposure to heat waves NUTS 2
Frequency of flood Sensitivity to floods NUTS 2
events Urban flood risk FUA
Frequency of storm
events
Frequency of extreme Drought (probability of forest fire hazard) NUTS 2
temperature events Probability of forest fire hazard NUTS 2
Heat waves (days over 30°C) NUTS 2
Exposure to heat waves NUTS 2
Frequency of wildfire Drought (probability of forest fire hazard) NUTS 2
events Probability of forest fire hazard NUTS 2
Heat waves (days over 30°C) NUTS 2




Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Exposure to heat waves NUTS 2

Population living in low | Sensitivity to floods NUTS 3

elevation coastal zones [\ = flood risk FUA

Ability to keep home Lack of adequate heating

adequately warm

Employment in energy | Employment in technology and knowledge-intensive sectors NUTS 2

intensive sectors

Commitment to UN

initiative

Conservation status of

habitat and species

Public expenditureson | ERDF Coop. expenditure: Environmental protection and risk NUTS 3

environmental protection | prevention (per capita)

(change) ERDF and CF expenditure in renewable energy and energy NUTS 3
efficiency

Population covered by

the Covenant of Mayors

Citizen involvement

Natura 2000 protected CB product: Protected areas (NATURA 2000) NUTS 3

areas Protected areas (NATURA 2000) NUTS 3

Adaptation policies

scoreboard

Environment-related ERDF Coop. expenditure: R&TD, innovation and NUTS 3

technologies entrepreneurship (per capita)
ERDF Coop. expenditure: other categories (per capita) NUTS 3
Jobs created in technology and knowledge-intensive sectors NUTS 2/3
Human Resources in Science and Technology NUTS 2
Employment in technology and knowledge-intensive sectors NUTS 2

Energy productivity ERDF and CF expenditure in renewable energy and energy NUTS 3
efficiency
Electricity generated from hard coal and lignite NUTS 2
Electricity generated from solar energy NUTS 3
Electricity generated from wind energy NUTS 3
Solar energy potential NUTS 3
Wind energy potential NUTS 3
Primary energy potential of biodegradable wastes and biogas NUTS 3
Primary energy potential of biofuels from agricultural products | NUTS 3
Primary energy potential of forestry products and forestry NUTS 3

residues

GHG absorption by
ecosystems

Share of insured losses
(from weather and
climate related events)

Xi




Dashboard indicators

Regional data availability

Spatial level of
disaggregation

Digital

Digital economy Employment in information and communication NUTS 3
Economic performance in information and communication NUTS 3
(GVA/capita)
Broadband access NUTS 2
Average Expenditure in R&TD and information society in mio |NUTS 3
Euro 2013/14

E-government Online interactions with public bodies NUTS 2

Digital skills

Smart working preparedness

only at NUTS 0

Teleworking capacity

E-Health
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