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Introduction 

ESPON DB 2013 project aims to improve the access to time series data. The issue of 
time series is a recurring necessity for ESPON projects and several European 
institutions primarily DG REGIO and ESUROSTAT. In spite of it importance, this 

process has not very well initiated by the previous ESPON DB project (2006)1. 

This brief technical report is for the purpose of providing a background to time series 

challenge of ESPON DB project during the timeframe December 2008 to December 
2009. In this first period of the project, activities done are mainly conceptual. Some 
applications and operational results have been developed since November 2009 

(figure 25). 

The issue of time series data could be fundamentally assimilated to the lack of data 

for a territorial unit either because the territorial unit has changed in the course of 
time or because data are simply missing. Difficulties to build time series data can be 
related firstly to the lack of achieved databases EUROSTAT, as the principal provider 

of European statistics, does not archive its database versions. It keeps just the last 
version of database. Secondly, information about historical changes of NUTS is often 

missing or uncertain. 

Time series approach can be organized in two main steps. Firstly, collection and 
exploration of historical data bases (NewCronos from EUROSTAT, cohesion reports 

from DG-REGIO…) was undertaken. This works aims to provide a review of continuous 
time-data series could be built form this data bases. Additionally, we have explored 

NUTS changes between 1995 and 2006. The dictionary of NUTS changes is the main 
result of this exploration. It allows a review of territorial changes (codes, names and 
geometries). But the most contribution of the dictionary of changes is the 

identification of the genealogy (lineage) of NUTS which is very useful for the 
harmonization of time-series data. 

The result of this first step will be used to build continuous time-series data. The 
conceptual model and the implementation of the computing (automation) of the 

process is in progress.  

 

 
 

 
 

 
 

 

 
 

 
 
 
 
 

 

                                                 
1
 http://www.espon.eu/mmp/online/website/content/tools/832/index_EN.html 
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MAUP (First Interim Report 15/06/2006) 

 

1.7 In what sense is the MAUP a problem? (p. 15) 

[…] 

The most important problem is about international and historical comparisons: do 

the elementary spatial units which are used for the analysis have the same 

meaning in two different countries? At two different time periods? It is not easy to 

determine if a difference in the results is due to a difference in the processes which are 

underlying the observed phenomena, or simply to a difference in the meaning of the spatial 

entities that are used for the observation. 
http://www.espon.eu/mmp/online/website/content/projects/261/431/index_EN.html 

Data Navigator 2 (Final Report, Part 1 – Handbook for data collection, January 2007) 

4.3.4.1 Temporal integration  

(p. 110) 

[…] Identificators or the geometries of the NUTS change strongly during the period. 

These changes introduce very big difficulties in the survey of variables in the time. It doesn't 

exist any simple ties between two dates. 

(p. 120) 

Changes of geometry and changes of units identification, don't permit to get 

directly evolutions of population basing on initial data, as the shows following 

example: 

We estimate an evolution for a middle time (1990-2000) and represent it for different 

geographical grids (NUTS 23 1988 and NUTS 23 1999) whereas data of population initial are 

the similar, calculations of evolution (1990-2000) defer very strongly from a geographical 

grid to the other. 
http://www.espon.eu/mmp/online/website/content/tools/127/index_EN.html 

Europe in the World (Final Interim Report, December 2007) 

 

6.5. Conclusion (vol. 1 p 242) 

The synthesis of the regional insertion of the ESPON region into the world economy and the 

typology of gateway cities that we have elaborated in this final section of the report cannot 

be considered as definitive results as their elaboration was based on a limited number of 

criteria. Better results could be obtained in the future if, for example, international 

trades statistics can be obtain for the regional level or if coherent time series could 

be analyzed concerning the evolution of air traffic linking European cities to the 

rest of the World. The current set of results does however uncover some important 

findings in accordance with the objectives of the ESDP. 
http://www.espon.eu/mmp/online/website/content/projects/260/720/index_EN.html 
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1 Territorial changing information sources 

Data availability and data quality are crucial for the understanding and the 
formalization of Nuts genealogy. Our attempt to harmonize NUTS versions is the 
result of a meticulous combination of several sources provided by European and 

national institutions. 

1.1 Legal source: Official journal of the European Union 

The Official Journal is the legal source. It constitutes the legal framework of regulation 
of NUTS since 2003. The regulation EC n° 1059/2003 defines the NUTS and states the 

conditions of their modifications. This information is very useful to understand and 
formalize the changes of NUTS. This founder juridical text is amended and updated 
when new countries joined the European Union (figure1). 

Figure 1: Example of regulations amendment following the accession of Czech Republic and 

Romania  
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1.2 Eurostat 

Eurostat is the most valuable source. Many kinds of documents are produced by 

Eurostat2 allowing with NUTS changes, among which the most interesting is the 
description of changes occurring between each version. However, this description does 
not usually define types of changes. It is also, sometimes very imprecise, in the case 

of complex territorial modification, like the Danish territorial modification in 2006 
which is described as follow: “Following an extensive regional reform in Denmark, 

where new administrative regions were created, Denmark will be divided into NUTS 
level 2 regions. The previous NUTS 3 regions do not generally correspond to the new 
NUTS level 2 regions. […] “The previous 15 administrative regions have been 

abolished and in their place, 11 new non administrative regions have been created by 
combining municipalities. Only two NUTS 3 level 3 regions remain intact”.  

Concerning the update and the of EUROSTAT database, EUROSTAT does not archive 
its database versions. First of all, it keeps just the last version of database. Secondly, 
information about historical changes of NUTS is often missing or uncertain. 

 

Besides the data available on the Eurostat internet portal, we obtained a CDRom with 

the Windows-only New Cronos application (figure 2), i. e. the Eurostat archives.  This 
CDRom was unsuitable for the needs of the project because of its web interface 

designed exclusively for data consultation and not for data exportation. The data were 
also stored on the CDRom in a specific file format unknown from us which led us to 
spend time on finding technical workarounds to finally extract and store these in a 

format we could handle.  

The data appeared to be organised in 271 tables and 16 categories. We made an 

inventory of their content in order to have an idea of their completeness, so to say the 
time span covered and the territories covered.  The nuts are from 1999, and all 
European countries that are currently EU members are represented, but this of course 

depending on the type of data, the nuts level, the years considered, and logically the 
completeness of these archive decreases with older data. 

To provide here an exhaustive list of the content, even in a synthesised way, would be 
a non-sense because of the number of variables and parameters. The data currently 
available on the Eurostat internet portal and the data included in these archives are 

partially the same, except that they do not use the same nuts reference system.    

These data will be included in the Database system but will depend on the time series 

conversion tool to mix them with the current Eurostat data. Reversely, since they 
refer to an older nuts genealogy (1999) they might be useful in the next step of the 

time series harmonisation challenge, but probably as a validation mean, to be 
compared with the values our tool will compute for the 1999 nuts references. 

                                                 
2
 http://ec.europa.eu/eurostat/ramon/nuts/splash_regions.html 
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Figure 2: NewCronos Web interface 

1.3 National Statistical Institutes 

The European national statistical offices provide historical databases of national 
administrative boundaries. These sources are very useful for the understanding of 

local changes (national) which may affect geometry or structure of NUTS levels. 
National boundaries historical database is also very essential in the case of accessing 

new countries (EU15, EU25, and EU27) because EUROSTAT databases do not provide 
long term information about the historical administrative boundaries of these New 

Members. 

Although a relatively high numbers of countries describe the changes of their 
administrative boundaries, the attempt does not construct a real temporal database. 

The most frequent method is to list changes as events (juridical rules) without 
relations between administrative units states. Historical “communes” database in 

France, done by the INSEE, describe changes of the local level from 1930 until today. 
However, this database is not easily workable because of describing textual change 
(Figure 3) 

 

Figure 3: Extract of the “Historical French communes’ database” done by INSEE 
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Danish National statistical Institute has built population time series data based in the 

current Nuts version (figure3). Earlier 2003 territorial nuts changes data sets are also 
available. 

 

Figure 4: Population 1979-2009 in the NUTS3 of Denmark (both NUTS 2003 and 2006 
version, according to the Danish National Statistic Institute) 

 

Italian National statistical Institute proposes another example of time series handling. 
It provides information related to national territorial changes and its correspondence 
with regional (European) level (figure 5). 

However, the Italian example may be considered as the best attempt because it 

provides much information to describe the change of administrative units: type of 
change, juridical texts and relation between versions of unit (genealogy). It allows 

also to analyse the effect of national administrative boundaries change on the NUTS 
geometry and hierarchy. 
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Figure 5: Web Interface of Italian National statistical Institute 

 

Furthermore the National Statistical Institutes, other government departments such 

as the interior ministers could publish documents related to national territorial 
changes. The Danish ministry of the interior and social affairs has published guide 
paper to understand the local boundaries reforms, which have consequences on the 

definition of NUTS3 and NUTS2 units (figure 6). This kind of document is not usually 
available. 

 
 
 

 
 

 
 
 

 
 

Figure 6: Explanation of the Danish Reform on Territorial units 
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1.4 Conclusion of the first part 

Building NUTS temporal database is very complex for the following main reasons:  

 NUTS changes vary greatly from country to country due to their different 

structures; 
 The available data are very heterogeneous; 
 Data quality varies largely; 

 Lack of good practice and experiences of handling territorial boundaries.  

Based on a compilation of several sources and methods, we will propose formalization 
adapted to the specificity of NUTS. 
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2 Nuts changes knowledge: from elementary to 

systemic approach of territorial changes 

The benchmarking of sources and experiences has showed the complexity of NUTS 
territorial changes. Following Swianczny, (2000) who stated that: “In order to create a 
truly time integrative GIS, the focus has to change from spatial to temporal and from 

analyzing changes between events to the analysis of the change itself”, we propose an 
appropriate approach to formalize the Nuts changes. This approach will be based on 

an explicit description of changes. 
 
Based on the characteristics of NUTS, determined by regulations, we can distinguish 

the following changes: name, geometry, code and hierarchical level. These changes 
can occur at the same time because territorial changes are very complex. The 

changes analysis may be presented from tow angles: elementary approach and 
systemic approach. 

2.1 Elementary changes 

Elementary approach consists in describing the change of territorial units one 

undependably of the others (figure 7). 

 Change of name: two cases can be distinguished. If the unit in question belongs 
to two levels (it is at the same time a NUTS 2 and a NUTS 3) the change of 
name can concern either one or the two levels. 

 1999: BE31 Brabant Wallon  
 2003: B310 Arrondissement Nivelles 

 Change of code: it may result from different types of territorial modifications: 
political decision, territorial reorganisation. In the first case, we can list many 

changes of NUTS 2 level in 2003. In the second case, we point the code 
changing of Italian NUTS 2 and NUTS 3 units since 2003 due to regional 

reorganisation of NUTS 1. 
 Change of geometry: It is the most complicated change type. Generally, the 

deformation of a spatial unit can be done in three different ways: the loss of 

area, the gain of area, or the redistribution of boundaries even while keeping 
the same area value. Most of the time, there is no relation between the 

different versions of the NUTS, like in Poland (figure 9). This kind of situation 
makes the harmonisation very difficult to implement. 

 Change of hierarchy: it consists to the change of the territorial reference or of 

belonging. As shown by the figure 7, Italian Nuts 2 level have changed their 
Nuts 1 units of belonging because of territorial reforms of nuts 1 level in 2003. 
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Figure 7: Examples of elementary Nuts changes 
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Figure 8: Examples of changing of unit’s code in Italy and Spain from 1999 to 2003 

 
 

Considering the characteristics of Nuts units which are mentioned, limiting the 
investigation to basic (elementary) changes does not allow to reconstruct genealogy 
of Nuts. To achieve this, we have considered nuts structure as a system and we have 

focused on the relationship between changes. 

 
 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 Figure9: Complex geometry change in Polish nuts 3 units 

 

 

NUTS 3 – Version 1995 NUTS 3 – Version 1999 

NUTS 3 – Version 2003 NUTS 3 – Version 2006 
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2.2 Systemic approach of NUTS changes 

Because the formalization of Nuts changes is complex and has to take into account 

several parameters (type of changes, temporal period and scalar dimension), we 
propose a cubic model which emphasizes the relationships between these parameters. 
This means that the result of territorial modifications depends on the type of changes 

(name, code, and geometry), the period of time and the territorial level. Thus, we 
used the concept of systemic approach. 

The systemic conception emphasizes the relationships between the changes: 
 A change affecting a unit may have implications on the other units. 
 A change happening on a given level may have implications on the other levels. 

 

 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

Figure 10: Cube structure of NUTS formalisation 

 
We demonstrate our approach through the analysis of the example of Italian Nuts 

between 1995 and 2006 (figure 10): 
Concerning the temporal dimension, tow orders can be distinguished: 

 The period of time determines the degree of discontinuity of the data sets. 
Indeed, the extension of the period increases the discontinuity because of the 

complexity of changes that may have occurred. In the case of Italian Nuts, if 
we consider the whole period (1995-2006), we can see a big discontinuity in 
the data sets. However, the data set will be complete between 2003 and 2006. 

 The building of time series data could be considered in either a prospective or 
retrospective territorial approach. The prospective view consists in transposing 

old data sets onto a recent version of Nuts (data 1995 onto Nuts 2006 for 
example). However, the retrospective view consists in transposing recent data 
sets onto old Nuts versions (data 2006 to Nuts 1995). Each approach requires a 
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different methodology. For example, 2003 version data should be 

disaggregated to be integrated in Italian Nuts 1 level 1999 version. However, 
the 1995 version data should be aggregated. 

 As for the Scalar dimension, it is linked to the hierarchical structure of Nuts 
(Nuts 1 level is subdivided into Nuts 2 level which is in turn subdivided into 

Nuts 3 level). In fact, the changes which occur in higher levels (1 and 2) have 
various consequences on lower territorial levels. As it was shown by the figure 
7, the territorial reform of Italian Nuts 1 level in 2003, consisting in merging 

and changing codes of units, has caused a change of codes of Nuts 2 and Nuts 
3 units. Moreover, reforms of higher Nuts levels (Nuts 1 and Nuts 2) could have 

more complex implications on lower levels. The creation of 5 new Nuts 2 units 
in Denmark in 2003, by splitting DK00, has caused very complex territorial 
reorganization on Nuts 3 level units (Figure 7). 

 
Regarding Relationships between changes, the change of geometry is a determining 

factor in the time series data building process. On the whole, three types of unit 
spatial changes can be identified: the loss of area, the gain of area and deformation 
(which means territorial boundaries redistribution without loss of area). Based on 

these primary types of changes, we have developed a conceptual corpus to describe 
further types of changes (dictionary of changes). The dictionary of changes aims to 

answer the following questions: what happened? How did it happen? And what were 
the results? 
For example, the Danish territorial reforms in 2003 could be described as follows: 

 
Nuts 1 level: there are no changes 

 
Nuts 2 level:  

 The Split of DK00 (change of geometry) 

 Official disappearance of DK00 
 Creation of 5 new Nuts 2 units: DK01, DK02, DK03, DK04 and DK05 

 
Nuts 3 level: 

 Change of code which means change of belonging to a superior unit 

(hierarchy): Funy DK008 (2003) and DK031 (2006), Bornholm DK007 (2003) 
and DK014 (2006) 

 Complex changes of geometry for the rest of units which have caused the 
disappearance of 12 units and the creation of 10 new units  

 
 
 



 
 16 

3 Building historical database of territorial 

changes: from conceptual approach to operational 

solutions 

This process of formalization of Nuts changes is not an end in itself. Aiming to build 
continuous time series data, its first objective is to understand how spatial units have 

been changed. Information describing Nuts changes represent a very useful metadata. 
In this final section of this technical report, we will examine how these results could 
be presented to the users. A first application made on cohesion reports will also be 

presented. 

The results of this exploration may be presented in different ways depending on the 
users’ needs. The examples that we present illustrate the progress of the complexity 

of the issue of nuts changes formalization. Location of change, identification of change 
and genealogy (lineage) of spatial units are the most important information that could 
be allowed to the users at this stage of work. 

3.1 Improved Snapshot model (presentation) 

One of the simplest spatio-temporal data models is the snapshot model (Armstrong 
1988). Temporal information was incorporated into this spatial data model by time-
stamping layers. Every layer shows the states of NUTS at different times without 

explicit relation between versions. Changes and genealogy cannot be depicted. This 
prevents harmonized database to be built. 
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Figure 11: Snapshot of NUTS versions between 1995 and 2006 (example of Nuts 1 level) 

 
This method could be improved by location of changes occurred. A binary code was 

attributed to the state of Nuts: 0 for stability and 1 in case of change. This simple 
coding can identify potential discontinuities in the time series. The figure 11 shows an 

extract of tables covering all Nuts levels.  

 

 
Figure 12: Extract of table of location of changes: Danish Nuts between 2006 and 2003 
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The figure 12 shows more developed stage of change describing process. Identifying 

kinds of change and the consequences, even in scalar dimension and relationship 
between changes, were added to the location of change. 

 The column Check: change/no change 
 The column Change: identify the initial change 

 The column Life: indicates if units exists (E) or did not exist (D: deleted) 
 The column Hierarchy : change of geometry (0/1) 
 The column Geometry: specifies the change of geometry of the unit  

Semantic describing changes (code) should be improved. A table of Metadata will be 
established when this semantic description will be consolidated. 

 

 
Figure 13: Extract of table of identification of changes: Danish Nuts between 2006 and 2003 

 

3.2 The space-time composite model: reconstructing 

genealogy of Nuts versions 

This model was proposed by Langran (1992). It consists to decompose NUTS, 
geometries through time by intersecting different versions (1995-1999-2003-2006). 
Small spatio-temporal entities (polygons) are created as the results of this 

intersection. It represents the lowest common denominator. 

As it is shown by the figure 13 the intersection of geometries of Danish NUTS 3 2003 

and 2006 versions results 22 polygons. The belonging to NUTS is defined as a 
temporal attribute. For example, the polygon n°11 (table and selected in the maps) 
belong to DK00E unit in 2003 and to DK041 unit in 2006. In fact, genealogy of units 

can be deducted and may be represented by a graph. 
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Figure 14:  Space time composite model 

 
We have improved this cartographic method by quantifying lineage of Nuts. 
Information collected through the exploration of sources has allowed us to establish a 

relationship between spatial units. We tried to quantify this genealogy by calculating 
the proportion of area transferred in case of change. The proportion of the population 

transferred will also be tested. This method is very useful for estimating missing data 
because of territorial changes 

The figure 14 illustrates the table built. It does not yet cover all the ESPON area 

because of lack of accurate data especially for the new member countries. 

 

 
Figure 15:  Extract of table of genealogy of Nuts: Danish Nuts2 level between 2006 and 1995 
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Another simple approach is to tag every object (NUTS) with a pair of timestamps, one 

for the time of creation and one for the time of cessation. Current objects have their 
cessation time given by a special value “NOW”, “CURRENT”, or “NULL”. 

To conclude this section, we emphasize that these applications were developed in the 
following time periods: 2006-2003; 2006-1999; 2006-1995, 2003-1999; 2003-1995 

and 1999-1995. 

3.3 Towards a NUTS changes mapping  

A cartographic display of the results of formalization would be very useful for the 
better understanding of Nuts territorial changes. However the visualization of changes 
is as complex as the formalization and it depends on all parameters prsented in the 

previous section. We propose the following thoughts.  

3.3.1 A general view  

The map of static units distinguishes static units (no change observed) from changed 

units as shown by the figure 15. Yellow units are static. However, white units have 
been changed since 1995.  

 

Figure 16: Static NUTS 2 and Nuts 3 units between 1995 and 2006 (all criteria). 
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3.3.2 Typology of changes 

These maps give more information about changes. It aims to emphasize on the 
diversity of changes. The most important kinds of changes are: name, code, geometry 
and hierarchy. 

3.3.3 Maps by times intervals 

The interval of time (period) is a very important parameter for building time series 
database. Naturally, the enlargement of the covered period makes the building 

process more difficult. Mapping changes by period of time could help users in their 
building time series process. 

 

3.3.4 Examples of lineage (genealogy) visualization 

The attempt is to propose a graphic visualization of the units’ genealogy. We selected 
the most demonstrative examples in order to emphasize in the complexity of Nuts 

changes. These patterns are in an early stage implementation and should be 
improved. 

 
Figure 17: examples of NUTS genealogy visualization 
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3.4 Tables structure of NUTS changes  

Table structuring of NUTS changes is a very challenging topic. The aim of this topic is 
to provide a very friendly using data about territorial changes. The complexity of 

NUTS changes requires simplifying the information to be useful and comprehensive by 
a large public dealing with time series data implementation. 

We propose a several ways of structuring change tables. Theses tables are 

complementary and propose different visions of territorial changes that meet to needs 
of many users in terms of spatiotemporal databases. 

3.4.1 Changes location tables 

It is a binary description of NUTS situation between each version: 1995-1999, 1999-
2003 and 2003-2006 (more time intervals combinations are possible). The aim of this 
table is to locate changes regarding all analysis criteria (name, code, geometry and 

belonging to a higher level). 

 

 
Figure 18: extract of change location table (Danish Nuts between 2003 and 2006) 

 

3.4.2 Changes typology tables 

These tables give more detailed information about changes. The identification of nuts 
changes is very helpful for understanding territorial changes. It could contribute to the 

database harmonization. Regarding to nuts changes formalization presented in the 
previous section (2.2), we identified four kinds of change: name, code, geometry and 
belonging to a higher level. 
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Figure 19: extract of change typology table (German Nuts between 2003 and 1999) 

 

3.4.3 “Units life” tables 

The aim of these tables is to provide a general view of the official existence of units in 
each nuts version. The use of legal definition of statistical units (Official journal of the 
European Union) avoided the several interpretations of the notion of “life”. We 

regroup in one table all units from 1995 to 2006 and we indicate each version, by 
binary description, if it exists or it was deleted. 

 

 
Figure 20: extract of “Units life” table (German Nuts between 2003 and 1999) 

 

3.4.4 “genealogy units” tables 

It is the most complicated table and the most innovative. It provides a conversion 
keys between nuts versions in order to harmonize temporal databases. To emphasize 

on the lineage of units, we have defined tow possible kinds of proportionalities: area 
and population. The proportionality of area transferred is very useful for the 

conversion of environmental indicators (figure 15). However the proportionality of 
population is useful for social economic indicators conversion.  
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4 Example of time series data building process: 

the European regional cohesion indicators 

This section presents a harmonization use-case based on the formalization previously 
developed. It emphasizes on the contribution of time series data building and 
harmonization to the thematic analysis. The analysis of the European regional 

cohesion spatio-temporal evolution offers a very interesting example of 
methodological demonstration of the time-series building process. The analysis 

focused on data attached to the three latest reports on territorial cohesion, which 
include all methodological difficulties such as missing values and mixture of NUTS 
versions. 

4.1 Data collection and temporal series maps 

Based on the results of the exploration of nuts changes, the first step of the time 
series data building process is to collect data and to identify the latest version of nuts. 
The aim of this work is to produce thematic maps based on the 2003 and 2006 Nuts 

version (figure 16 and figure 17). These data sets were delivered at ESPON 
Coordination Unit in November (ESPON DB Update) and were presented at ESPON 

seminar in Malmö (2-4 December 2009). 

 

 

 
Figure 21: Nuts version identification of spatial units used by the 4th Cohesion report 
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Figure 22: Mapping the Unemployment rate in 1999 and 2005  

 
This task aims to provide data users and policy makers with maps allowing the 
comparison between two situations of unemployment in the European regions. 

Mapping is an important added value. 

4.2 Building a harmonized temporal data base for the 

European regional cohesion analysis 

The harmonization of time series data is a fundamental step for a more advanced 

temporal analysis and mapping. The built of time-series data can be done by two 
complementary approaches: The ESTI framework for estimating missing values is one 

of them1 and the modelling of NUTS changes. 

The methodology consisted on these main steps: 

 Based on the dictionary of changes of territorial units, we defined the versions of 

NUTS. The 2003 NUTS version was considered as a reference. The data were 
transposed into this version. 

 Missing data were estimated using the ESTI framework methods 

 Selected indicators cover the following sectors: economy, demography, 

unemployment and GDP per capita 

 We proceed first to a hierarchical cluster on the second report data and we 

allocate the results to third and fourth reports data 

These steps will be developed in the next sections. 
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4.2.1 Cohesion reports datasets exploration: missing values and 

lack of compatibility between NUTS versions  

The exploration of data at NUTS 2 level shows the lack of compatibility of NUTS 

between datasets. Indeed, the collected data is a mixture of nuts versions from 1995 
to 2006. If we look at the NUTS 2 level, we can observe many kinds of change. We 
illustrate some of them by the following tables. 

 

 

Figure 23: The lack of compatibility between Italians NUTS2 units between 1999 and 

2003. 

 

Figure 20: A complicated territorial change of NUTS2 level in Finland  

 

Concerning the missing values, we can distinguish between cases caused by changes 
of NUTS and cases of non-available data. Depending of these types we use the 

adequate framework of estimation. 
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Figure 24: An extract of the summary table of missing values of the 2, 3 and 4 cohesion 

reports. 

4.2.2 NUTS harmonisation process 

After the identification of NUTS version (Figure 17), the second step of database 

harmonisation consists to define a reference version of NUTS depending of the 
complexity of territorial changes. In this reference we will transpose all indicators. 

Theoretically, three formalizations are possible: 
 Prospective approach consists to consider the oldest version of nuts as the 

spatial reference.  

 Retrospective approach consists to consider the most recent version as a spatial 
reference. 

 Intermediary approach uses the intermediary version as a reference: the lowest 
common denominator 

Based on the dictionary of changes (figure 15), we considered the 2003 NUTS2 

version as a reference because it allows building the most complete temporal 
database. Selected indicators were transposed in this NUTS version. 

We selected 13 indicators covering economic sectors, Unemployment, demography, 
education and GDP. 
The following figure illustrates the structure of the built temporal database. 
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Figure 25: Theoretical structure of the complete temporal database based on 2, 3 and 4 

cohesion reports. 

 

 

Figure 26: An extract of the complete temporal database based on 2, 3 and 4 cohesion 

reports. 

4.3 Spatio-temporal analysis of the European regional 

cohesion 

This section shows that it is possible to analyze the evolution of spatial patterns of 

regional inequalities with changing territorial units, through the example of a cross 
analysis of statistical annexes of 2nd, 3rd and 4th Cohesion Reports. The built 
temporal dataset allows implementing a temporal hierarchical cluster analysis.  

The territorial cohesion of the European regions is organised along four main groups. 
Each group can be either central or peripheral (Figure 27): 

 North-western European type: 
o Central:  it is characterized mainly by: a very high education level, a very 

high rate of the service sector employments and a high rate of elderly 

people.  
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o Peripheral: it is characterised by a relative decrease in the level of 

education and service sector employments. 
o Ultra-peripheral: it is characterised by a very high rate of young 

population. There is also an important decrease in education and service 
sector employments levels. 

 Southern European type: 
o Central: it is characterized mainly by a high rate of elderly people, an 

important rate of industry sector employment and a low education level. 

o Peripheral: it is characterised by a relative decrease in the rate of elderly 
people and an increase in the rate of the agriculture sector employment. 

 Central European type: 
o Central: it is characterized mainly by an important rate of adult 

population, a high education rate and the primacy of service sector 

employments rate. 
o Peripheral: it is characterised by the decrease the rate of high education 

level and an increase in the rate of the industry sector employment. 
 Eastern European type: 

o Central: it is characterised by an important rate of the industry and the 

agriculture sectors employment and an important rate of adult 
population. 

o Peripheral: it is characterised by the primacy of the rate of the 
agriculture sectors employment and the increase of the rate of young 
population rate. 

 
This organization is very stable through time. Indeed, no major changes happened. 
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Figure 27: An extract of the complete temporal database based on 2, 3 and 4 cohesion 

reports. 
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Conclusion 

The contribution of the change analysis based-approach to the topic of time-series is 
very important. The theoretical formalization and modelling allow the building of a 
complete temporal database (figure 24). They provide a key of conversion between 

NUTS versions. This formalization is not a normative approach, but rather it requires 
an improvement. 

The improvement perspectives could be oriented in the following directions: 
 The enlargement of the temporal period to the beginning of 1980. The archived 

New-Cronos database of Eurostat is a very relevant case study. 

 The integration of a various geographic objects like cities and grids could have a 
very potential contribution to the time series building process. It could also 

affine and improve the thematic analysis 

 The automation of the dictionary of changes and the estimation methods  
 

 Figure 28: Synthesis of the work of the “time-series” group. 
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