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1 ESPON REGICO at a glance 

1.1 Short introduction to the method 

Whenever working on policy and strategic plans for a certain study area, 

the situation of a region is often seen in relation to other regions – of the 

same territory, macro-region, country, political district or neighbourhood.  

Be it benchmarking, the search for best-practice examples or the identifi-

cation of regions lagging behind, the relative situation of regions compared 

to each other is in focus of the analysis. 

ESPON REGICO is a tool established to show disparities in relation to dif-

ferent regional contexts. A major benefit is that – as an ESPON tool – it 

provides Europe-wide data and thus allows for Europe-wide and cross-

border benchmarking. It enables European, national and regional authori-

ties to compare regions regarding different spatial contexts. 

ESPON REGICO enables regional and national governments (and their associations) to compare regions 

with each other – in the regional context of neighbourhoods, national borders, macro-regions, at the Euro-

pean scale or by introducing customised regional contexts. In other words, ESPON REGICO allows to ana-

lyse a region within their wider territorial framework (e.g. ESPON space), their administrative belonging (e.g. 

National background) or their closer vicinity (e.g. neighbouring regions, catchment areas of commuters). 

This is why its full name is ESPON REGICO – comparing regions in multiple contexts. 

Figure 1.1: Options to define perspectives for regional comparison 

Large-scale Perspective Meso Perspective Neighbouring Perspective 

  

 

Source: Consortium, 2021. 

Who are the target groups of the tool? 

ESPON REGICO was created to serve as a practical tool for authorities at different governance levels. The 

main target groups are: 

▪ Regional governments and planners – for assessing their status compared to their neighbouring regions, 

to regions within their country or within a larger area e.g. all regions of the EU. 

▪ National governments – for identifying regions lagging behind or leading on specific topics; for identifying 

regions that have high potential to ameliorate their status regarding a specific topic and should thus be 

in the focus of targeted support. 

▪ Scientists and an interested audience – interested in both approaches. 

The method used by ESPON REGICO illustrates how a statistical indicator depends on the territorial refer-

ence it is connected to. It is called multi-scalar territorial analysis (MTA).  

How does it work? 

MTA allows to compare the performance of a region or a set of regions in different spatial contexts, e.g. as 

compared to the national, the macro-regional and the EU-wide level. 
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Further it is anticipated that, although absolute indicators are important for regional analysis, the comparison 

of the relative disparities between the regions is often more informative in policy context. Consequently, the 

indicators analysed with ESPON REGICO are always  

▪ defined as a ratio consisting of:  

▪ a numerator (e.g. inhabitants) divided by  

▪ a denominator (e.g. area km²), i.e. inhabitants/km² or GDP/capita. 

1.2 Use of ESPON REGICO for regional planning 

Having explained the outline of the MTA used in ESPON REGICO, one can deduce the following use-cases: 

Creation of an overview on the spatial distribution of certain indicators in different 

territorial context.  

This can prove particularly useful, if  

▪ one knows about the distribution of an indicator within the own working area (e.g. Member State), but 

would like to gain more insight on the benchmarking of the regions outside, at a higher regional level or 

in the neighbouring regions. Here ESPON REGICO allows to analyse beyond the general analytical 

horizon.  

▪ one starts working in a new thematic field and requires a quick overview on the performance of regions 

as compared to different spatial contexts. 

▪ one intends to explain phenomena using “widely unknown” indicators, e.g. by creating ratios out of en-

vironment and economic data (e.g. CO2-emissions/EUR GDP).  

Analysing regions in customized study areas 

Actors that work in regions, which are composed of several territorial units across borders, e.g. cross-border 

or transnational programmes, but also representatives of functional areas can use ESPON REGICO for 

analysis within their study area of interest. Here, it might be particularly interesting to compare regions over 

the whole study area as well as in their administrative context (e.g. Member State) as well as their vicinity. 

Comparing regions in order to identify regions above- and below-average 

In the context of strategic planning and funding, the generation of a synthesis map allows to answer the 

following questions: 

▪ Which regions are positioned above-average in all the three relative deviations?  

▪ Which regions are positioned below-average in all the three relative deviations?  

▪ Which regions are positioned in a contradictory situation, above-average compared to one regional ref-

erence area, but below-average in another regional context? 

Calculate absolute deviations as compared to the average of the reference area 

For social science it might be of interest to know, how much amount of one numerator (e.g. GDP) needs to 

be moved from/to a region in order to reach the average value across the study area.  

1.3 Target groups and use cases 

ESPON REGICO shall serve as a practical tool for authorities at different governance levels. According to 

the ToR, the main target groups are: 

▪ Regional governments and planners – for assessing their status compared to their neighbouring regions, 

to compare it with regions within their country or within a larger area e.g. all regions of the EU. 

▪ National governments – for identifying regions lagging behind or leading on specific topics; for identifying 

regions that have high potential to ameliorate their status regarding a specific topic and should thus be 

in the focus of targeted support. 
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▪ Scientists and an interested audience – interested in both approaches 

 

Table 1.1: Use cases and functionalities of ESPON REGICO 

Stakeholder 

groups 

Regional Governments, organisations on the local 

or regional governance level (LAG) 

Functionality 

Regional ▪ Obtaining quantitative, measurable information 

on how the region performs with respect to a cer-

tain indicator 

→ NOMINATOR MAP 

→ DENOMINATOR MAP 

→ RATIO MAP 

→ RELATIVE CONTEXT:  

RELATIVE DEVIATION MAPS 

LOOKING AT LARGE, MESO AND 

NEIGHBOURHOOD PERSPECTIVE 

National ▪ Obtaining quantitative, measurable information 

on how each region in the relevant area is per-

forming with respect to a certain indicator 

Regional ▪ Finding “peer regions” similar but performing bet-

ter on specific indicator(s) 

→ RATIO MAP 

→ RELATIVE CONTEXT:  

RELATIVE DEVIATION MAPS  

→ ABSOLUTE CONTEXT:  

ABSOLUTE DEVIATION MAP 

→ SYNTHESIS MAP 

National ▪ Identifying regions that are lagging behind and 

advanced ones progressing towards the achieve-

ment of certain indicators 

→ ABSOLUTE CONTEXT:  

ABSOLUTE DEVIATION MAP 

→ SYNTHESIS MAP 

Regional ▪ Accessing and examining evidences as a basis 

to further investigate the reasons why a region 

may not perform so well and identify areas for 

prospective actions – prioritisation support 

Switching between indicators and ref-

erence years analysing:  

→ NOMINATOR AND DENOMINATOR 

MAPS 

→ RELATIVE CONTEXT:  

RELATIVE DEVIATION MAPS 

→ ABSOLUTE CONTEXT:  

ABSOLUTE DEVIATION MAP  

→ SYNTHESIS MAP 

National ▪ Evidence-based decision-making support tool to 

better target regions in need and develop 

adapted strategies 

→ SYNTHESIS MAP 

→ RELATIVE CONTEXT:  

→ RELATIVE DEVIATION MAPS 

→ ABSOLUTE CONTEXT:  

→ ABSOLUTE DEVIATION MAP  

General ▪ Analysing the evolution over time of the region’s 

status vis-à-vis a certain indicator within a time-

frame of 3 to 5 or 5 to 10 years depending on the 

indicator 

Creating maps on indicators at differ-

ent points of time 

▪ Having a tool that allows screening through and analysing the available data in the ESPON 

2020 database 

▪ Accessing and visualising easily the information presented 

▪ Analysing data for custom reference regions, e.g. Interreg-Programmes, Macro-Regions, 

etc. 

Source: Consortium, 2021 
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2 Guided Tour 

2.1 How to start working with ESPON REGICO 

ESPON REGICO is available as web application to be found via the following LINK: https://regico.espon.eu/ 

 

In principle, all functions of ESPON REGICO are available without registration. However, in order to create 

and save custom areas and to upload indicators, a user profile, i.e. a registration by the user, is necessary. 

2.1.1 Unregistered users 

If the user does not want to create a user profile but wants to start working straight away, she/he can enter 

ESPON REGICO by pressing the button TOOL in the header or press the button START. 

 

2.1.2 Registered users 

Users that want to be able to customize certain features, like create custom areas or upload specific indica-

tors, need to create a user profile before these functions are available. To create a user profile, the user 

presses the button REGISTER on top right corner of the header. 

 

Once pressed, a form field opens asking for sign-in information, like the username, password, name and e-

mail address. Not all fields are mandatory for creating a profile – the fields for organization and phone num-

ber do not need to be filled. 

https://regico.espon.eu/
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Once the information is filled in, the reCAPTCHA box checked, and the button SAVE pressed, the reCAP-

TCHA program opens a new window asking for picture search exercise. Once this verifies the user to be a 

human and not a program the user profile is created and the user is registered. 

A registered user can log into ESPON REGICO with the user name and password created. The form fields 

for username and password are to be found in the header. Pressing LOGIN ends the login process and 

leads the user to ESPON REGICO tool.  

 

2.2 A quick explanation of the tool’s interface 

ESPON REGICO’s interface is created along the following structure:  
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▪ a menu bar at the top of the tool, 

▪ the selection menu at the upper left side for  

(a) regions and  

(b) indicators 

▪ the graph and table window at the lower left side, 

▪ a map selection menu in the middle of the tool, 

▪ the map at the right-hand side. 

 

 

For all functionalities “tooltips” – a text description near an object that appears when the user hovers the 

mouse cursor over the object – are available. 

The interface shows all visible functionalities generally used in a “Standard mode”. The more sophisticated 

“advanced functions” are available once the bar is switched to “Advanced mode” via the menu bar at the top 

of the tool. The “Advanced mode” is based on the “Standard mode” complemented with all the other functions 

presently available in ESPON REGICO, (i.e. advanced graphical plots for autocorrelation, Lorenz curve, 

etc). 

The storyline built up for the standard menu leads the user in a step-wise approach through the menu from 

left to right, starting with a reduced, clear cut selection menu. It splits the multitude of entries into the two 

sub-menus REGIONS and INDICATOR. Once these are filled in, the user moves to the map selection menu 

in the middle of the tool, where he or she can choose to create maps depicting RELATIVE CONTEXT to the 

different reference areas or a SYNTHESIS map.  

In order to display a relative deviation map, one has to select (see also chapter 2.2.1): 

▪ In the menu REGIONS: the study area, regional data level (default NUTS3), the different perspectives 

one wants to compare the regional data with  

▪ In the menu INDICATORS: either pick a predefined indicator and the year of analysis, or use a custom 

ratio by selecting the thematic fields, the indicator(s) and the year of analysis 

Header 

Graph and table window 

Map selection menu 

Map 

Menu bar 

Selection menu: regions 

Selection menu: indicators 
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Figure 2.1: Draft presentation of the tool’s Standard Model 

 

Source: Consortium, 2021 

2.2.1 Regions selection menu 

Sub-menu REGIONS allows for setting the study area as well as the reference area and the level of granu-

lation: 

Figure 2.2: Sub-menu REGIONS 

 

Source: Consortium, 2021 

1. Highlighting the area of interest  

Each user can highlight an area of interest, e.g. a particular region or a wider study area. This function 

is solely a display option. A registered user can select a pre-defined area or create a custom area by 

pressing the “+”. Defining an “area of interest” helps the user to navigate in the map. The selected or 

defined area will be highlighted by an orange-coloured frame, but has no further effect on the analysis. 

2. Setting the mapping frame  

Each user identifies the area she/he is interested to work with. A registered user can select a pre-defined 

area or create a custom area by pressing the “+”. The mapping frame defines the area for which ESPON 

REGICO will analyse the available data. 
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3. Set regional data level  

What NUTS-level shall be used for the subsequent analysis? NUTS-0 to NUTS-3 regions can be se-

lected at present. This selection depends on the one hand on the user’s interest: a regional player will 

more likely be interested in regional data – NUTS-2 to NUTS-3, while users on the European level might 

be interested to focus on the national level data (NUTS-0). On the other hand, the selection can be 

based on the data availability. Not all indicators are available at all levels, which means that only when 

the user selects the indicators later in the process (see Chapter 2.2.2), he or she will notice that the 

regional data level set needs to be adjusted. E.g., all indicators referring to education are only available 

for NUTS-2. 

Set multiple regional contexts or comparison (max. 3)   

The settings the user chooses in this step are crucial to the analysis and the core of multi-scalar analysis 

(MTA). It enables the user to analyse how the performance of regions varies in relation to the regional 

context. One can, for example relate regions to ESPON space (Large-scale Perspective), to their re-

spective national borders (Meso Perspective) or their closer vicinity (e.g. neighbouring regions, catch-

ment areas of commuters – Neighbouring Perspective). All analysis maps (with the exception of the 

indicator maps) relate to the selection of perspectives in their analysis. 

(a) “Large-scale Perspective” defines the overall regional context of regional comparison (e.g. 

EU27+5, Macro region, ESPON space), by default it is set equal to the mapping frame.  

(b) “Meso Perspective” defines the second level of interest. There, the user can select an aggregate 

of the “regional data level” defined in the step before. E.g. studying areas at the NUTS-3 level (that 

data level was set) with reference to their respective NUTS-0 region. Please note that this level is 

always an aggregate of the set regional data level. 

(c) “Neighbouring Perspective” (i.e. a customized continuous area). The user can define this prox-

imity by 

▪ the territorial contiguity (immediate vicinity) 

▪ the spatial “proximity” as the crow flies in less than 100 km (the threshold can be adjusted in the 

settings menu; the distance refers to the distance of the geographical centres of the region) 

▪ isochrones defined by driving 120 minutes by car according to ESPON distance matrixes (the 

threshold can be adjusted in the settings menu, the driving time is calculated from one geograph-

ical center of a region to another geographical center of a region) 

The user can adjust the distance defining the spatial “proximity” as well as the travel time in the 

settings menu according to the focus of the analysis. 

Setting the distance (km) respectively the travel time (min) for defining neighbouring functions 

Figure 2.3: Settings menu – Defining “Neighbouring” 

 

Source: Consortium, 2021 

4. The following predefined areas are available in the tool: 

▪ The ESPON Area shall become “EU27+5”1  

▪ The default study area selected shall be “EU27+5”1; 

▪ “EU27” includes Croatia but United Kingdom is subtracted, 

▪ European Transnational Cooperation Programmes: Adriatic-Ionian, Alpine Space, Atlantic Area, 

Balkan-Mediterranean, Baltic Sea, Central Europe, Danube, Mediterranean, North Sea, North West 

Europe, South West Europe. In case these programmes differ from the ETC programmes (to be) 

defined in the post-2020 programming period the study areas can easily be adjusted accordingly. 

 
 
1 to be adjusted depending on UK’s participation in the ESPON programme 
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▪ Macro-regions: The EU Strategy for the Baltic Sea Region (EUSBSR), The EU Strategy for the 

Danube Region (EUSDR), The EU Strategy for the Adriatic and Ionian Region (EUSAIR) and The 

EU Strategy for the Alpine Region (EUSALP). 

The user can define a custom area by pressing the button [+]. In a separate window the user can select 

regions via a list or via a map (Figure 2.4). 

Figure 2.4: Custom study area 

 

2.2.2 Indicators selection menu 

Sub-menu INDICATORS (Figure 2.6) allows for selecting the indicator and year.  

When using ESPON REGICO, the user can choose between a list of predefined indicators or choose to 

build a custom indicator from all indicators. There are a number of predefined indicators available (see 

Table 4.2).  

When building a custom indicator from all indicators available, please be aware of the following recom-

mendations (Figure 2.5). 

Figure 2.5: Rules and recommendations for building custom indicators 

Theme Rules and recommendations 

Structure  Each indicator is composed of a nominator and a denominator: 

indicator = 
𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 (𝑦𝑒𝑎𝑟)

𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 (𝑦𝑒𝑎𝑟)
 

Spatial  

coverage 

select nominators or denominators which are widely available for your areas of inter-

est, e.g. by changing the indicator year and pre-viewing the INDICATOR maps (nomina-

tor and denominator maps) 

Temporal cover-

age 

use nominator and denominator values of the same year (depending on data availa-

bility) 

Content- 

related 

For each numerator consider a fitting denominator 

Consider what the denominator is composed of. 

For unemployment rate, etc.: Please do not use total population as denominator 

which includes children and pensioners  

▪ Example: Population = total population incl. children and pensioners; 

▪ Example: Active population = economically active population including employed (em-

ployees and self-employed) and unemployed people, but not the economically inactive 

such as children, students and pensioners.2 

  
2 Eurostat Glossary: Labour force. https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Labour_force 

(15.03.2021) 
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Theme Rules and recommendations 

▪ unemployment rate = persons unemployed/active population 

▪ share of human resources in science and technology = human resources in science 

and technology/active population 

Take care to use the same unit for nominator and denominator: 

▪ Example: Land consumption (Share of urban fabric) = urban fabric (ha)/total land area 

(ha) 

Indicators used in ESPON REGICO need to be defined as ratios. 

There are three different possibilities to select – either a) a predefined indicator (ratio), b) a custom indicator 

(as numerator and denominator) or c) upload a custom numerator or denominator: 

(a) Selecting a predefined indicator (a ratio already available in the database) 

1. This option is only available in Standard Mode. 

2. Select a predefined indicator via the drop-down field, 

3. Select a year (the latest year available is set by default) 

4. Please note that there is a limited number of predefined indicators available, mainly for testing 

the tool by an unexperienced user, as we assume that most of the users will define their own 

indicators. 

Figure 2.6: Sub-menu INDICATORS – predefined indicator 

 

(b) Building a custom indicator (building a ratio out of two absolute indicators) 

Each indicator is defined as ratio. Thus, a numerator and a denominator have to be selected by the user as 

follows (please note the recommendations for selecting a customized indicator above): 

1. Selection of Thematic field for each, numerator and denominator (optional) 

2. Selection of a numerator and a denominator 

3. Selection of the year to be analysed for nominator and denominator, the latest year available is 

set by default 

Figure 2.7: Sub-menu INDICATORS – custom indicator 

 

Metadata information is available via hoover over in the drop-down menu “indicators” and when downloading 

data. Via the export function metadata information is exported as well. 
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Figure 2.8: Metadata information by hoover over 

 

Source: Consortium, 2021 

(c) Uploading a custom numerator or denominator  

This functionality is only available in the ADVANCED MODE (to be set in the orange menu bar). 

Please note that ABSOLUTE values have to be uploaded to make ESPON REGICO work.  

You can build your custom indicator afterwards out of the ABSOLUTE values uploaded. 

1. Switch to the advanced mode by using the button in the menu bar:   

2. In the indicator menu (Figure 2.9) the user can upload a custom indicator by pressing the upload 

button   

3. For each indicator the name, description, source, unit, thematic field and NUTS level have to be 

filled.  

Figure 2.9: Sub-menu INDICATORS – uploading a custom indicator 

  

Source: Consortium, 2021 

 

It has to be noted that the composition of the indicator shown in the map (always a ratio) is always visible in 

the left bottom of the map. 

When importing from external sources a template has to be downloaded and used. 

For uploading data from an external source a template (link via the text “xlsx file”) which is to be filled out in 

a spreadsheet application such as Microsoft Excel or LibreOfficeis available for download in the tool. A 

description how to fill in the data and meta information is provided in the template as shown in Figure 2.9. 

Please note: The rows have to be filled for all NUTS levels! There is no function automatically adding up 

NUTS3 to NUTS2, as if there is one NUTS3 region missing, the NUTS2-value generated thereof would be 
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wrong. Please check your dataset for missing values before uploading.   

Only absolute indicators can be used by the tool (do not upload percentages, shares, indexes, etc.) 

Figure 2.10: Template for adding a new indicator 

 

Source: Consortium, 2021 

2.2.3 Graph and table 

In this section the user can find statistical information in tables and graphs. The user can select the respec-

tive graph by clicking on the circle next to the function:  

Figure 2.11: Graph and Table, example view 

 
Source: Consortium, 2021 

ESPON REGICO offers the following statistical functions in standard mode: 

(a) Histogram: a bar chart illustrating the frequency of occurrence by category of legend 

(b) Overview – absolute deviations: a table for the more sophisticated user, informing about the abso-

lute redistribution needed to obtain a perfect equilibrium (see chapter4.1.3) 

(c) a table to display information on the region the cursor hovers over (name of the region as heading, 

code of the region, region ratio, reference ratio (the average ratio of the reference area chosen (LP, 

MP or NP), relative deviation. (see chapter 4.1 and Figure 4.1) 

ESPON REGICO offers the following statistical functions in advanced mode: 

(d) Lorenz curve: a graphical representation of inequalities in the selected reference area. (more infor-

mation on the interpretation of a Lorenz curve can be fund under in chapter 4.1.1) 

(e) Spatial autocorrelation: a graph for the more sophisticated user informing about any interdepend-

ence between geographical observations (see chapter4.1.2) 
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2.2.4 Map selection menu 

The selection menu structures the mapping results into three categories INDICATOR maps, RELATIVE 

CONTEXT maps (Relative Deviation), SYNTHESIS maps: 

2.2.4.1 INDICATOR maps 

There are three indicator maps:  

▪ NOMINATOR: a map on the geographical distribution of the nominator selected 

▪ DENOMINATOR: a map on the distribution of the denominator selected 

▪ RATIO: a map on the geographical distribution of the ratio (= nominator/denominator) selected 

The colour of mapping the indicators (nominator map, denominator map, ratio ranges) can be changed in 

the settings menu.  

Figure 2.12: Settings menu – Colour of indicator maps 

 

Source: Consortium, 2021 

2.2.4.2 RELATIVE CONTEXT maps 

The user can select the perspective or regional context used for regional comparisons. Here, the relative 

deviation or relative difference to the regional context is calculated. The user chooses up to three different 

perspectives:  

▪ REL. DEVIATION TO LP (Large-scale Perspective): In this case, the situation of a region is analysed 

in relation to a large-scale reference area. This is set as the LARGE-SCALE PERSPECTIVE in the 

REGIONS menu, e.g. EU 27+5, or ESPON space.   

I.e.: How does each region perform in relation to the ESPON space’s average? 

▪ REL. DEVIATION TO MP (Meso Perspective): In this case, the situation of a region is analysed in 

relation to a reference area which is an aggregation of the regional data level set in the REGIONS menu. 

This is set at the MESO PERSPECTIVE in the REGIONS menu  

E.g. the regional data level is set to NUTS-3. In this step the user wants to compare the situation of a 

region to the national average (NUTS-0), or the provinces’ average (NUTS-1 or -2)  

I.e: How does each region perform in relation to the national average? 

▪ REL. DEVIATION TO NP (Neighbouring Perspective): In this case, the situation of a region is analysed 

in relation to neighbouring regions, which can be defined by the user as territorial contiguity (immediate 

vicinity), spatial “proximity” as the crow flies in less than X km (X can be adjusted in the settings menu), 

isochrones defined by driving X minutes by car according to ESPON distance matrixes (X can be ad-

justed in the settings menu).   

This is set at the NEIGHBOURING PERSPECTIVE in the REGIONS menu.  

I.e.: How does each region perform in relation to the area accessible within 1 hour by car? 

2.2.4.3 SYNTHESIS maps 

The synthesis map is overlaying the results of the three RELATIVE CONTEXT maps. The user can choose 

between two options to highlight the regions:  

▪ Highlighting the regions above-average  

▪ Highlighting the regions below-average.  

The threshold defining above respectively below average values is by default defined with 100 (= average) 

by default. If the user wants to use custom values for the thresholds, they can be set via the menu . The 
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new threshold appears in the legend of the synthesis map. E.g. the user wants to “widen” the average and 

therefore sets the thresholds to 95 to 105, i.e. the SYNTHESIS map highlights those regions that are below 

or above 5% of the average (=100). 

Figure 2.13: Settings menu – Synthesis threshold 

 

Source: Consortium, 2021 

The legend of the SYNTHESIS map (by default) reads as follows:  

▪ Row 1 marks all regions that are above/below 100 (=average) as compared to the Large-scale Perspec-

tive (LP) 

▪ Row 2 marks all regions that are above/below 100 (=average) as compared to the Meso Perspective 

(MP)  

▪ Row 3 marks all regions that are above/below 100 (=average) as compared to their respective neigh-

bourhood‘s average (NP) (100=average). 

The colour spectrum of the legend can be read as follows:  

▪ Red coloured regions in different shades are regions above-average regarding at least two regional 

contexts. Dark red are those regions that are above-average regarding all three perspectives, etc. 

▪ Yellow regions are regions above-average regarding the LARGE-SCALE perspective.  

▪ Light blue depicts regions above average regarding the MESO Perspective only. 

▪ Green regions are above-average looking at it from the NEIGBHOURHOOD perspective only.  

▪   Source: Consortium, 2021 

In the “Advanced mode” the user will have the option to use more result maps: 

Figure 2.14 Legend of the Synthesis map 
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Figure 2.15: Map selection menu standard mode/advanced mode 

Standard mode Advanced mode 

 

 

Source: Consortium, 2021 

2.2.4.4 ABSOLUTE CONTEXT maps 

The user can also calculate the absolute deviation of each region as compared to the respective average of 

the reference region. The absolute deviation is expressed as the NOMINATOR and thus has the same unit 

(e.g. EUR in case of GDP/capita). 

The circles in the maps show how much of the nominator (e.g. GDP) has to be subtracted or added 

to a region in order to bring all denominators (e.g. people) mathematically to the average of the 

reference area. 

▪ ABS. DEVIATION TO LP (Large-scale Perspective): This map is based on the Large-scale Perspective’s 

average and shows for each region the absolute divergence to the LP average.  

▪ ABS. DEVIATION TO MP (Meso Perspective): This map is based on the Meso Perspective’s average 

and shows the divergence to this average of each region in absolute terms.  

▪ ABS. DEVIATION TO NP (Neighbouring Perspective): This map is based on the Neighbouring Perspec-

tive’s average and shows for each region the absolute divergence to the NP average. 

2.2.4.5 DUAL SYNTHESIS map 

A map comparing the status of regions regarding two chosen deviations. The deviations to be compared 

can be defined in the settings menu . 

Figure 2.16: Settings menu – Dual synthesis: Selection 

 

Source: Consortium, 2021 

2.2.5 Map 

The created maps reflect the ESPON mapping template and illustrate the results according to the data and 

map selection. 

ESPON REGICO maps show the following features  

(a) A heading informing on the type of map chosen 

(b) A subtitle that is derived automatically from the nominator and denominator name and year(s) se-

lected 

(c) Zoom in/zoom out function 
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(d) Fit to extent function (E) 

(e) Legend 

2.2.6 Menu bar 

The menu bar presently contains four different options to select (see Figure 2.17) 

Figure 2.17: Menu bar 

 

Source: Consortium, 2021 

From left to right: 

(a) Possibility to change to advanced mode  

(b) Options allowing to change different settings used in ESPON REGICO (Figure 2.18)  

(c) Export of map (pdf/png), charts (pdf/png) and/or data (.csv) 

(d) Sharing of the map via different channels 

(e) Obtaining additional information (User Manual, Glossary, MTA in a nutshell, Model Report, Link to 

an instruction video) 

 

 

Especially the settings menu  is more advanced, covering the following functions: 

(a) Setting the distance (km) respectively the travel time (min) for defining neighbouring functions 

(chapter 2.2.1 (3)(c)) 

(b) Setting the colours for mapping the indicators (nominator map, denominator map, ratio ranges). The 

standard colour uses a colour-blind friendly spectrum (chapter 2.2.4, 2.2.4.1) 

(c) Thresholds applied in the synthesis (chapter 2.2.4.3) 

(d) Data to be displayed in the dual synthesis map (chapter 2.2.4, 2.2.4.5) and the spatial autocorrela-

tion plots (chapter 4.1.2). 
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Figure 2.18: Settings menu 

 

Source: Consortium, 2021 

 

2.2.7 Numerical data 

Numerical data is stated using unit prefixes for numbers in order to make the numbers easier tor read. For 

example, the number 5,000 (fivethousand) is stated in 5k (k= kilo = 1,000 → 5 x 1,000 = 5,000) 

The following table informs about the unit prefixes used in ESPON REGICO tool. 

Table 2.1: Unit prefixes used by ESPON REGICO 

Symbol Prefix Factor Name 

T Tera 1,000,000,000,000 Trillion 

G Giga 1,000,000,000 Billion 

M Mega 1,000,000 Million 

k Kilo 1,000 Thousand 

h Hekto 100 Hundred 

  1 one 

d  deci 0.1 Tenth 

c  centi 0.01 Hundredth 

m  milli 0.001 Thousandth 

 micro 0.000 001 Millionth 

n nano 0.000 000 001 Billionth 

Source: Consortium, 2021 
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3 Use cases 

3.1 Use Case A: Local and Regional politics perspective 

The first case creates an overview on the spatial distribution of forests in different territorial contexts, defined 

as km forest area/km total area. The user from the region Maramures (RO) wants to identify other regions 

with large forest areas in order to start a European-Wide initiative for protecting forests from illegal logging 

as well as climate change related damage (floods, wind break, etc.) For the user, this is particularly important, 

as its natural forest is unique and valuable as habitat and species that should be protected. The user wants 

to get informed quickly about the position of Maramures in terms of forested area, other equally forested 

areas, the region of Maramures as compared to the national average and the surrounding area, defined as 

a neighbourhood of regions within 100 km distance as the crow flies. 

3.1.1 Guided Tour 

The following steps are performed: 

Supposing you enter as unregistered user by pressing the START button on the welcome page, the 

interface of ESPON REGICO becomes visible.  

You now start by setting the regional scope and selecting the indicators in the respective sub-menus: 

1. Select the area of interest, in this case RO114 Maramureş in the sub-menu REGIONS. In order to be 

able to select a NUTS-3 region, press the “plus button” next to “Highlight area of interest” – add custom 

study area.  

2. You will then be able to add a custom study area by opening the sub menus: RO → RO1 → RO11 → 

RO114 → Tick the respective region (RO114) and make sure that all other boxes in the folder tree are 

unchecked. Press Add. Now you open the folder tree in the Add-section and again tick the region you 

want to choose. Change the name of the custom area to a fitting name → Maramureş. Press Apply. The 

region is highlighted in orange on the map. 

3. Set the mapping frame to EU27+5, as this is the geographical reach you want to map 

4. Set the regional data level to NUTS3 because you are interested in the regional comparison at the 

most granular scale available 

5. Select the multiple regional contexts for comparison, starting with the largest scale. 

(a) You set LP - Large-scale Perspective to “EU27+5” because you want to see how forested 

Maramures is as compared to the ESPON space average and in comparison to other regions 

(b) You set MP - Meso Perspective to NUTS 0 because you are interested in relative forestation of 

Maramures as compared to the national averages and of other regions as compared to their national 

averages.   

Please note that only an aggregate of the regional data level set in step 3 can be chosen here. 

(c) Set NP - Neighbouring Perspective to less than 100 km as the crow flies. 

As a result, the setting in your sub-menu REGION looks as follows: 
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6. Next, you define the indicator you would like to work within the sub-menu INDICATORS: 

(a) Press on the blue heading named INDICATORS → the indicator setting menu opens  

As you want to define a custom indicator select ALL. → The indicator selection menu opens offering 

the selection of nominator and denominator by thematic field, name and year. 

(b) Select “Forest area (ha)” for the year 2018 as nominator and “Total land area (ha)” 2018 as denom-

inator and see the following interface entries. Please note: according to the recommendations both 

indicators have the unit “ha” and the year 2018. 

 

To check if data for this year is available for all regions in the mapping frame do a quick check: 

move to the map selection menu, press INDICATOR and then NOMINATOR resp. DENOMINA-

TOR. At once you can check if data is available for the chosen indicators, by glancing at the map.  

7. Subsequently you move (again) to the MAP SELECTION MENU and start with displaying the INDICA-

TORS. 

The NOMINATOR and DENOMINATOR maps show the geographical distribution of the respective indi-

cator with circles. The legend indicates the different sizes of circles and the absolute values related to 

them.  

The quick check performed in step 5 already confirmed the data availability of the chosen indicators. The 

maps on the nominator and denominator show that data is available for all NUTS-3 regions across ES-

PON Space. The nominator map depicts the areas with large forests in the North of Europe. Please note 

that the NUTS-regions have different sizes (km²) across Europe.  

From the INDICATOR MAPs it is interesting to look at the ratio map depicting forest area in ha/total and 

area ha. One can see by hoovering over the region that 51% of Maramureş area are forested.  
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Nominator map Denominator Map Ratio Map 

   

Source: Consortium, 2021 

8. You start your MTA-analysis with looking at the RELATIVE CONTEXT maps. These maps show the 

RELATIVE DEVIATION (or relative difference) from each region to the respective average value of the 

selected regional context (LP, MP, NP).  

9. By clicking on the respective button, e.g. “Rel. Deviation to LP”, you have access to three maps showing 

the forest distribution of each region as compared to the a) ESPON Space (REL. DEVIATION TO LP), 

b) the respective national averages (REL. DEVIATION TO MP) and c) the neighbourhood areas (REL. 

DEVIATION TO NP). 

10. You export each map using the icon  in the menu bar and receive the following outputs: 

Deviation to Large-scale  

Perspective 

Deviation to  

Meso Perspective 

Deviation to Neighbouring Per-

spective 

  
 

  

11. As you want to display a synthesis map of these deviations you select SYNTHESIS from the map menu. 

There you select HIGHLIGHT REGIONS ABOVE-AVERAGE because you want to highlight those re-

gions with outstanding forest areas as compared to the respective average. The threshold of 100 as 

average index value suits us fine, thus we do not alter any settings here . We export the map and 

receive the following result. 
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12.  

Synthesis map, regions above average  Histogram 

 

 

3.1.2 Interpretation of the results 

The results of the previous analysis steps can be interpreted as follows.  

Figure 3.1: Areas of forest in Europe 

 

The map Figure 3.1 shows the ratio of forest area (ha) per total land area (ha). One can see by hoovering 

over the region that 51% of Maramureş area are forested. It clearly depicts the NUTS-3 regions with large 

forest stand in Romania, Sweden, Finland and Estonia as well as in the Alps and Slovakia. On the opposite, 

areas of forest are scarcely existing in Island, the UK, the Northwest of France, the Netherlands, Denmark 

and the South of Spain. 
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Figure 3.2: Deviation to ESPON Space Figure 3.3: Deviation to ESPON Space, 

zoom at Romania 

 
 

In context to the ESPON Space (Figure 3.2 and Figure 3.3), the region Maramureş, located in the North of 

Romania, is clearly visible as a region with a large share of forest area. Other, equally forested regions in 

Romania are Caras-Severin, Hunedoara, Gorj and Valcea in the South-West of Romania which are even 

more densely forested than Maramureş, as well as Covasna in the Eastern Carpathian region with a similar 

share of forest area and thus relative deviation.  

Compared with the ESPON Space average, Norway, Sweden and Finland stand clearly out regarding for-

ested areas. Same holds true for Slovakia and the North of Italy or the North of Croatia. Thus, within ESPON 

Space those regions are the most interesting to contact as regards Europe-wide exchange about forestry 

and upcoming threats linked to climate change.  

Within the national context (Figure 3.4 and Figure 3.5), the area of RO114 Maramureş is still one of the 

regions with the largest share of forest areas in Romania. Same holds true for the regions in South-East 

Romania and Covasna (RO123) identified before. Further, the region of Suceava (RO215) is 50% above the 

national average as regards the share of forest area. 

Figure 3.4: Relative deviation to National 

(meso) perspective 

Figure 3.5: Relative deviation to National 

(meso) perspective (Zoom) 
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In contrast, the regions in the South, bordering the Danube, have only a small share of forested area as well 

as the coastal regions in the East and the North-East of Romania. 

Most interestingly the colour code of Sweden changed. As the whole country is densely wooded, the relative 

deviation map is not as differentiated as in other countries: All regions have values between +/- 20% around 

the national average, none is below or above 50% of the average. 

For the policy question at hand, this map allows to identify regions which neither pop up in the ratio map nor 

the relative deviation to ESPON space, i.e. don’t have extraordinary high shares of forested area. However 

the regions shown in dark blue are important forested areas in the national context and might contain sen-

sible ecosystems. In order to raise more awareness for illegal logging, they should also be contacted. Fur-

ther, especially the regions in France might have experience with climate change damage and/or counter-

measures. 

Finally, you want to analyse which regions are important forest areas as regards their wider neighbourhood, 

e.g. as recreation areas or for stabilising the climate and water household of the region. 

Figure 3.6: Deviation to Neighbourhood 

perspective 

Figure 3.7: Deviation to Neighbourhood 

perspective (Zoom) 

  

Figure 3.6 and Figure 3.7 show maps on the share of forest area as compared to the neighbouring regions, 

reachable within 100 km. They reveal a very scattered pattern describing disparities between the regions as 

compared to their neighbourhood. Differences between forested rural regions marked as above average and 

urban regions shown as below average are highlighted.  

For Maramureş the relative deviation of the share of forest area compared to the neighbouring regions is 

165. This means the region lies 65% above its neighbourhood level. In other words, considering all regions 

that can be reached from Maramureş within 100km, Maramureş forest’s area exceeds the regional average 

by 65%. Consequently, Maramureş can be seen as an important recreation area for the neighbouring regions 

of Satu Mare and Cluj, where the forest area is below the average.  

In general, all-over Europe, agglomerations are marked with low ratios of forest area per total area, espe-

cially in Eastern Europe and if the agglomeration is a NUTS-3 region on its own, excluding the more subur-

ban and thus more forested regions (e.g. Prague, Budapest, Krakow, Bucharest). Looking at Italy, the 

densely populated Po Basin is easily visible, especially as it is surrounded by more mountainous and thus 

more forested regions in the North. 

For the use case at hand, these areas highlighted in dark blue can be seen as important natural habitats, as 

they are often surrounded by more densely populated areas with only semi-natural vegetation. These re-

gions are thus very valuable for different species as well as for people looking for rest and relaxation (which 

might however be opposing uses) and should be protected. 
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Figure 3.8: Synthesis Map summarizing the three perspectives 

 

Most information can however be extracted from the synthesis map. Summarizing the three outputs from 

before, the synthesis map shows in red, which regions have a share of forest area on total area above 

average for regarding all three spatial contexts. These regions are the important green heart of Europe. For 

the use case at hand, these regions are those who should be contacted in a first round of finding allies in 

treating illegal logging and climate change. 

For the policy question of Maramureş there are several Romanian regions, which are densely forested as 

regards all three perspectives. These should be contacted first in order to identify, if they experience the 

same problems of illegal logging and climate change. They can be important allies in order to raise aware-

ness for these problems within Romania and increase political pressure on the administration to strictly 

oppose these practises. Further, other regions in Europe can be contacted, e.g. in the Austrian Alps, the 

Regional Parks in the West of France and in Sweden in order to discuss measures in order to adapt Europe’s 

forest to climate change. 

3.2 Use case B: National/National authorities’ perspective 

The second case shows how national authorities in the context of a macro region can benchmark the devel-

opments in the regions belonging to their national territory against its fellow regions participation in the 

macro-regional strategy.  

In this case the user is working for the Austrian national authority involved in the macro-regional strategy of 

the Danube Region (EUSDR). The user wants to examine to what extent the overall goal of cohesion has 

been achieved, focusing on the status of the regions belonging to their nation. Thereby the user does not 

want to do an evaluation study but wants to get a quick overview on the situation in the macro-region.  

This guided tour shows the first steps in this attempt, by producing maps depicting the people at risk of 

poverty at the most recent year available in the data set. It goes without saying, that to find out if cohesion 

has been achieved, far more investigation would be necessary. However, the tool offers you insights into 

some indicators relevant for reaching the cohesion goal. This use case looks at the indicator share of people 

at risk of poverty. The model reports (separate guidance documents available via ESPON homepage) show 

more features supporting the user to come up with an assessment of cohesion developments. 
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3.2.1 Guided Tour 

The following steps are performed. 

Supposing you enter as unregistered user by pressing the “START” button on the welcome page, the inter-

face of ESPON REGICO becomes visible.  

You now start by setting the regional scope and selecting the indicators in the respective sub-menus: 

1. Select the area of interest, in this case Austria in the sub-menu REGIONS. It is necessary to add a 

custom study area as Austria is not a default area of interest. To do this, press the + button next to 

“1.Highlight area of interest” and then select Austria as custom area and enter the name of the Custom 

Study Area “Austria”. Press ADD – → The selected area is highlighted in orange on the map. 

 

2. Set the mapping frame to EU Strategy for the Danube Region (EUSDR), as this is the geographical 

reach you want to map.  

3. Set the regional data level to NUTS 2. You are interested in the regional comparison at the most 

granular scale available, which in the case of the used indicator is NUTS 2. (At first, you are most likely 

to start off by choosing NUTS 3, because you are interested in the most granular scale, but once you 

reach step 6 you will notice, that the data is not available on this scale. Consequently, you return to step 

3 and change the data level accordingly)  

4. Set the multiple regional contexts you want use for regional comparison, starting with the largest 

scale. 

(a) You would set LP- Large-scale Perspective to “EU Strategy for the Danube Region (EUSDR),” 

because you want to analyse the performance of your country’s regions as compared to other re-

gions taking part in the macro-region. 

(b) You set MP- Meso Perspective to NUTS 0 because you are interested in the regional (according 

to step 3: NUTS 2) performance as compared to the national averages. Please note that only an 

aggregate of the regional data level defined in step 3 can be chosen here, meaning in this case 

NUTS 2, NUTS 1 or NUTS 0. 

(c) You are not interested in comparing the regional situation in a Neighbouring Perspective, which 

is why you do not change the default setting.  

Further you have to watch out, that in this particular case, no data is available for a number of 

neighbouring regions. For example, the EUSDR does not cover Poland, further there is no data on 

Poland and showing the results for NR for e.g. the Czech bordering regions would result in a wrong 

output, as not all neighbouring regions are included in the dataset. 

As a result, the setting in your sub-menu REGION looks as follows:  
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5. Next, you define the indicator you would like to work with in the sub-menu INDICATORS: 

Press on the blue heading named INDICATORS → the indicator setting menu opens. As you want 

to define a custom indicator select ALL. → The indicator selection menu opens offering the selection 

of nominator and denominator by thematic field, name and year. 

(a) First, you select the nominator: you search for a fitting indicator, by starting by selecting the the-

matic field “Population and living conditions”, then choose the indicator “Persons at risk of 

poverty”, because you regard this as the most informative, available indicator. For the year you will 

most certainly try the most recent one.   

To check if data for this year is available for all regions in the mapping frame you do a quick check: 

move to the map selection menu, press INDICATOR and then NOMINATOR. At once you can check 

if data is available for the chosen indicator, by glancing at the map.  

In this case, the dataset of 2017 seems the most recent and complete one. 

(b) Second, you select the denominator along the same lines. Start by selecting the thematic field 

“Population and living conditions”, then choose the indicator “Total population”, because you 

want to be informed on the share of people at risk on the total population. If possible, you choose 

the same year for nominator and denominator. Here again, do the data quick check and change the 

year accordingly.  

In this specific case, the data on Persons at risk of poverty is only available at the data level of  

NUTS 2 which became apparent by doing the quick check. In this case, you will need to return to 

the SUB-MENU REGIONS step 3 and change the setting of the regional data level to NUTS2. 

Once the selection is complete, you see the following interface entries 

 

6. Subsequently you move (again) to the MAP SELECTION MENU and start with displaying the INDICA-

TORS. 

The NOMINATOR and DENOMINATOR maps show the geographical distribution of the respective 

indicator with circles. The legend is explained using unit prefixes (see 0). The symbol “k” means “kilo” 

and equals 1,000. 54.9k thus means 54,900 (54.9 x 1,000). 

The quick check performed in step 5 already reviewed the data availability of the chosen indicators. 

In this case, no data is available for people at risk of poverty for Germany. For all other NUTS 2 regions 
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in the macro region the map on the nominator and denominator shows that data is available. It also 

depicts the NUTS 2 regions with a high number of people at risk (nominator) and those with a high 

number of population (denominator).  

The most meaningful map is the one on the RATIO, depicting the ratio of population at risk of 

poverty/total population. This is the basis of the further calculations.  

Nominator map Denominator Map Ratio Map 

   

Source: Consortium, 2021 

7. You start your MTA-analysis with the RELATIVE CONTEXT maps by clicking on the respective map 

buttons. As a result, you receive two maps showing the share of people at risk of poverty of each NUTS 2 

region as compared to the a) the Danube macro-region (EUSDR) (REL. DEVIATION TO LP), b) the 

respective national averages (REL. DEVIATION MP). You could also produce a map showing the com-

parisons within neighbourhood areas (REL. DEVIATION TO NP), but during the set-up in step 4 you 

decided against this.  

8. You can export each of the maps using the icon  in the menu bar and receive the following output. 

In an Windows-Environment you can also press the keyboard-combination of  + SHIFT + S to save a 

screenshot of the map into any document. 

9.  

Deviation to  

Large-scale Perspective 

Deviation to  

Meso Perspective 

Deviation to  

Neighbouring Perspective 

  

You are not interested in this 

outcome and hence produce no 

map. 
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10. As you want to display a syn-

thesis map of these devia-

tions you select SYNTHESIS 

from the map menu. There 

you select REGIONS 

ABOVE-AVERAGE. The map 

illustrates those regions that 

have more people at risk as 

compared to the respective 

average. The threshold of 

100 as average index value 

suits us fine, thus we do not 

alter any settings here . 

We export the map and re-

ceive the following result. 

11. Automatically you can see 

the Histogram, at the section 

GRAPH and TABLE. This 

graphs and tables give you 

statistical information on how 

many regions fall under each 

class. In our case we are not 

interested in the neighbour-

hood level, and ignore it. 

Synthesis map: regions above-average (excluding NP) 
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3.2.2 Interpretation of the results 

The results of the previous analysis steps can be interpreted as follows. 

The map in Figure 3.9 shows the ratio of the population at risk of poverty per total population in the Danube 

macro region (EUSDR), excluding the non-EU areas. The dark grey areas indicate the missing data for the 

German regions. This entails a caveat: all calculated averages and deviations do not include data from 

Germany and non-EU countries participating in the EU strategy for the Danube region.  

Figure 3.9: Areas with population at risk of poverty 

  

The map clearly depicts those NUTS 2 regions which have a higher rate of people at risk of poverty, situated 

mostly in the South and East of the macro-region. Especially most regions in Bulgaria, Romania and Croatia 

show a high risk, but also some regions in Austria, Slovenia and Hungary.  

On the opposite, the regions with the lowest risk of poverty are to be found mostly in the northern and central 

parts and Bucharest. Interesting inner-state heterogeneity is visible a number of countries: In Slovenia and 

Hungary and more so in Slovakia a strong west-east divide is obvious. In Czech Republic, the northern 

NUTS 2 Regions look slightly worse (but still good in comparison to the macro-region).  

Figure 3.10: Relative deviation to the national 

average (Meso Perspective) 

Figure 3.11: Relative deviation to national 

average (Meso Perspective), zoom at AT 
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As the indicator chosen as nominator describes a negative connotated situation (being at risk of being poor) 

one has to take care to interpret the colour coding of the maps. The redder the regions the higher above the 

average of people at risk is this region, the bluer, the minor the risk of the population to suffer poverty.  

The relative deviation map on MP (Figure 3.10) shows how the NUTS 2 regions are performing in contrast 

to the national average. In Romania, Slovakia and to a lesser extent also Hungary, Czech Republic and the 

NUTS 2 region including Bulgaria’s capital, the capital regions stand out as those regions with by far the 

lowest poverty risk for its population while in Austria the situation is reversed: it is the capital city which shows 

the highest risk for poverty. To a lesser extent this situation is also true for the NUTS 2 region including 

Slovenia’s and Croatia’s capital region.  

In the Austrian context, the capital of Vienna and the most western provinces of Vorarlberg and Tyrol stand 

out as those regions in which the risk of poverty proportional to the total population is the highest within 

Austria. While in Vienna the risk is 48% above average (relative deviation: 1,48), the lowest risk face inhab-

itants of the province surrounding the capital: Lower Austria lies 33% below the average risk facing poverty 

(deviation 0,67). This can point to a rather rich sub-urban population living in Lower Austria, while population 

at risk tend to move/stay in the capital due to the better social welfare system. 

Figure 3.12 summarizes the situation of the regions regarding different scales. The synthesis map summa-

rizes the results at national and macro-regional level. The results of the analysis of relative deviation in 

regard to the neighbourhood perspective is included in this map but of no interest of this analysis. Therefore, 

the green regions can be ignored, and the red and pink colour as well as the yellow and blue colour can be 

seen as one category.  

Figure 3.12: Areas with high share of population at risk of poverty regarding all 

three perspectives 

 

In this synthesis map the re-
gions above-average are dis-
played, i.e. the regions with an 
over-average share of popula-
tion at risk of poverty.  

The regions displayed in red 
and pink are those regions with 
over-average risk of poverty, 
both at the national and the 
macro-regional level, whereas 
the regions displayed in yellow 
and blue are only over-average 
as compared to the national 
level. Regions in white or green 
colour do not exceed the pov-
erty levels, neither at the na-
tional nor at macro-regional 
level.  

As discussed before, due to 
lacking data (German regions) 
the interpretation of the macro-
regional perspective is mis-
leading.  

3.2.3 Limitations of ESPON REGICO 

Two limitations have to be noted: First, as stated before, data for the participating German regions are miss-

ing. Hence, all calculations do not take the situation in Germany into account. The same is the case for the 

second limitation: EU- and non-EU regions participate in the EU-Strategy for the Danube region. For the 

non-EU regions, no data is included in the analysis.  
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3.3 Use case C: Expert mode 

The expert mode adds two additional functions: the redistribution maps and the dual synthesis map. Further 

it is described below how to compare the development of regions over time. 

3.3.1 Looking at regions at different points of time 

For most indicators ESPON REGICO includes a timeline from the year 2005 up to the year 2019, ac-

cording to data availability from the respective source. It is thus possible to produce maps for different 

points in time. In the following this is described for the example of the Female unemployment rate 2005 

and 2019. 

You start by adjusting the regional settings and selecting and selecting the indicator 

1. Adjust the regional data level to NUTS2 and leave all the other settings default. Perhaps you would like 

to set the Meso Perspective to NUTS0 if you are also interested in the national perspective. 

2. Select the predefined indicator “Female unemployment rate” for the year 2005. Make sure you are in 

standard mode so that you can select predefined indicators. 

3. Press the Map Button “Relative Deviation” and “Compare to LP” which is set to EU27+5. You see the 

map of relative deviation for the year 2005 in the mapping window (Figure 3.13). If you want to compare 

the values of the maps with each other, export the data of the map via the export menu. 

4. Copy the map to a word document, etc. You can do so by using the export function, with a screenshot 

or by pressing “windows key” – shift and “s”.  

5. You go back to the indicators selection menu and select the year 2019. Again you press the Map Button 

“Relative Deviation” and “Compare to LP”. The map for the year 2019 is produced (Figure 3.14). If you 

want to compare the values of the maps with each other, export the data of the map via the export menu. 

 

 

Now you can compare the both maps visually in order to find differences between them. Alterna-

tively, you can export the data of each map via the export function, e.g. by merging the two datasets 

into one analysis set and ranking the regions by LP. 

Figure 3.13 shows the relative deviation of female unemployment as compared to the EU 27+5 in 

the year 2005. The development up to the year 2019 is shown in Figure 3.14. In the year 2005 the 

regions with highest female unemployment above 50% of the European average were to be found in 

the South of Spain, the South of Italy, Greece as well as in the East of Germany, Poland and Slovakia. 

In the years 2005 to 2019 the unemployment rates of the regions changed and consequently the EU-

average values changed with it.  

In the year 2019 Figure 3.14 reveals that female unemployment sank significantly below the Euro-

pean average for some regions, for example in Poland, Rumania or East of Germany. On the other 

hand, female unemployment rose above 50% of the European average in most France regions and in 

the Southern regions of Spain as well as the region of Madrid. 

There are different reasons to explain the differences. Take the example of Ile-de-France. The 

female unemployment rate was 8,9% in 2005 and decreased to 7,6% in 2019. These figures can be 

found when looking at the RATIO map and hoovering over the region. However, the other regions in 

Europe developed and even better. While a female unemployment rate of 8,9% was 4,2% (index 95,8) 

below the European average in 2005, a female unemployment rate of 7,6% resulted in a ranking of 20% 

above European average, simply because the other regions, especially in Eastern Europe significantly 

improved their situation and thus raised the EU-average value for 2019. 
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Figure 3.13: Relative deviation for 

female unemployment 2005 

Figure 3.14: Relative deviation for 

female unemployment 2019 

  

3.3.2 Absolute deviation maps 

The absolute deviation maps illustrate how much of the nominator needs to be re-distributed between the 

regions in order to achieve equi-distribution across all regions. In other words, the absolute deviation maps 

show for each region how much of the nominator needs to be added (positive value) or subtracted (negative 

value) for the region to reach the ratio of the respective perspective (e.g. the Large-scale Perspective). As 

this concept of adding or subtracting is quite common for e.g. EUR when thinking of transfer payments or 

non-refundable grants, it is less useful for the above example of people at the risk of poverty.  

The map’s legend thus translates (see Figure 3.15): 

▪ “negative values”, i.e. regions where a certain amount of the numerator has to be subtracted to reach 

the average, → into “above-average” and  

▪ “positive values”, i.e. regions where a certain amount of the numerator has to be added to reach the 

average → into “below average” 

▪ The size of the circle indicator the absolute amount by which the region exceeds or falls short of the 

respective average (as regards the LP, MP or NP) 

Figure 3.15: Legend absolute deviation 

 

This calculation is to be seen as a statistical tool for discussing the absolute amplitude of the distribution of 

the particular indicator. Depending on the indicator, it might not even seem possible or desirable to create a 

perfect equilibrium, e.g. thinking about the example of forested areas in Europe. Nonetheless, it is interesting 

to consider the magnitude of, e.g. money that would need to be shifted or areas that would have to be 

reforested in order to create a perfect equi-distribution. 

In order to generate the absolute deviation maps the following steps are performed: 
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1. You start to enter the input data for regional settings and indicator selection (see examples above). 

2. Then you switch from standard mode to advanced mode using the button 

in the menu bar.  

3. The redistribution menu becomes visible in the map selection menu. 

 

4. Select the absolute deviation map you are interested in, e.g. ABSOLUTE CONTEXT TO LP 

An example for an absolute deviation map for GDP per capita (2016) is given in the figure below.  

The map shows in circles how much of the GDP needs to be shifted in order to reach equi-distri-

bution. Blue circles indicate regions above average or negative absolute deviation values, in this context 

the regions where GDP would need to be “subtracted” in order to shift it to the regions with red or 

positive circles which are below the average in regard of the Large-scale Perspective, in this case below 

the average of EU27+5). 

Figure 3.16: Absolute Deviation map map for GDP/capita 2016 
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3.3.3 Dual synthesis map 

The DUAL SYNTHESIS map shows the relative deviation of a region for two selected spatial contexts. 

Thereby, one can choose two of the perspectives defined in the regional settings, e.g. the “Large-scale 

Perspective” and the “Meso Perspective”. The dual synthesis map creates a colour coded legend, illustrating 

each region according to its relative deviations.  

Regions that are below average in both, the “Large-scale Perspective” and the “Meso Perspective” are 

shown in dark blue, whereas regions that exceed the average of both reference areas are depicted in dark 

red. Regions that exceed the average of one perspective only, are coloured in yellow or green (see Figure 

3.17). 

In order to generate the dual synthesis maps the following steps are performed: 

1. You start to enter the input data for regional settings and indicator selection (see examples above). 

2. Then you switch from standard mode to advanced mode using the button 

in the menu bar.  

3. The DUAL SYNTHESIS menu becomes visible in the map selection menu, 

showing the DUAL SYNTHESIS MAP button. 

 

4. If needed, you can select other perspectives to be illustrated via the settings in the menu bar  

 

Figure 3.17: Dual Synthesis map for GDP/capita 2016 
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Figure 3.17 gives an example of a dual synthesis map for the example of GDP/capita 2016. The 

Meso Perspective (NUTS 0) is selected as the y-axis and the Large-scale Perspective (EU27+5) as x-

axis. Regions with strong economic centers, especially capital regions, are highlighted in dark red. 

These regions exceed the averages of both perspectives. The Irish regions hosting international com-

panies (Apple iPhone) have a GDP well above average (whereas it has to be noted that the income 

generated from smartphone sales does not fully contribute to the Irish economy”3). Other regions are 

Luxembourg, Bolzano-Bozen, or the region of Bratislava to name just a few. 

On the contrary Eastern Europe is rather coloured in blue, i.e. being below the national and EU27+5 

average, with a number of regions coloured in yellow, i.e. exceeding the average of the national aver-

age. The latter are often suburban regions around stronger agglomerations. 

  

3 Source: IMF, see (Whelan, S. 2018: Quarter of Irish economic growth due to Apple’s iPhone, says IMF (International 

Monetary Fund”, https://www.rte.ie/news/business/2018/0417/955163-iphone-effect-on-irish-economy/ (15.02.2021). 
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4 Background information 

4.1 Concepts and methods – MTA 

ESPON REGICO was built for regional planners and politicians to have a tool at hand that allows to analyse 

regions regarding social phenomena in different spatial contexts and relations. To this end ESPON REGICO 

applies multi-scalar territorial analysis (MTA), in order to illustrate how a statistical indicator depends on the 

territorial reference it is connected to. In other words, ESPON REGICO allows to analyse a region within 

their wider territorial framework (e.g. ESPON space), their administrative belonging (e.g. National back-

ground) or their closer vicinity (e.g. neighbouring regions, catchment areas of commuters).  

Thereby, a territorial hierarchy is generally assumed (e.g. EU-Nation-Region or districts, departments, mu-

nicipalities). Hence ESPON REGICO allows for analysing a region in three different reference areas, initially 

called Global, Territorial and Spatial context, which could also be called “Macro”, “Meso” and “Micro” context, 

although this nomenclature might be confused because of existing terms (e.g. macro-regions). 

Further it is anticipated that, although absolute indicators are important for regional analysis, the comparison 

of the relative disparities between the regions is often more informative in policy context. 

Consequently, the indicators analysed with ESPON REGICO are always defined as a ratio consisting of a 

numerator (e.g. inhabitants) divided by a denominator (e.g. area km²), i.e. inhabitants/km² or GDP/capita. 

In order to more easily understand the basic functionality of the MTA of ESPON REGICO, an example is 

shown for the indicator of GDP/capita in 2017. Figure 4.1 gives an overview on the calculation and results 

by comparing the regional GDP/capita in a given region to 1) the ESPON space average value (ESPON 

space being defined as EU27+5), 2) the respective national average and 3) a wider isochrone of 5 hours 

driving time by car. The graphical explanation for the calculation, borrowing from the initial project team, 

uses squares to depict the different regions and displaying with in index the deviation of each region as 

regards the respective average of the reference area. I.e. 108 means 8% above the reference value of the 

reference area. 

As shown in the figure, the very same “Region A” can fall perfectly into the EU27+5 average and by the 

same time be 8% over the national average GDP/capita. Different is the situation once again, as regards the 

comparison within the 5 hours isochrone: in this case Region A is even 6% below the average, since other 

regions within 5 hours driving distance have a much higher average GDP/capita than then the national av-

erage.  

The MTA approach of ESPON REGICO applies two methods to analyse the statistical differences of a region 

to different spatial reference areas (perspectives): a) the relative deviation as explained in Figure 4.1 and b) 

the absolute deviation. The absolute deviation maps show, how much of a value has to be shifted from a 

region above-average to a region below-average in order to achieve equi-distribution. Table 4.1 indicates 

the mathematical explanations for calculating relative and absolute deviation. 

Figure 4.1: Overview on ESPON REGICO functionality – Relative deviations 

Reference area Graphical explanation Example maps GDP/capita 2017 

Reference area 1 

Large-scale Perspec-

tive (LP) 

Overall study area 

 

 
 

 

e.g. Regions 

compared to 

EU-average 

Region A lies 

0% above the 

EU27+5- aver-

age 

 

83 156 23 16 82 154

61 90 76 183 165 50

128 122 100 94 28 2

135 129 81 91 119 192

74 128 89 15 98 90

126 139 161 140 109 71

0%
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Reference area Graphical explanation Example maps GDP/capita 2017 

Reference area 2 

Meso Perspective 

(MP) 

Area of defined territo-

ries 

 
 

 

e.g. Regions 

compared to 

national aver-

age 

Region A lies 

8% above the 

national aver-

age 

 
Reference area 3 

Neighbouring Per-

spectives (NP) 

defined by territorial 

contiguity, spatial 

neighbourhood (territo-

rial units located at 

less than X km as the 

crow flies) or func-

tional distances (driv-

ing distance) 

(formerly  

“Spatial context”)  



 

e.g. Regions 

compared to a 

wider region of 

5 hours driving 

distance by car 

Region A lies 

6% below the 

average of the 

isochrone. 

 

Source: own elaboration based on Giraud et al 2015: ESPON REGICO un outil au service du débat public.  

Table 4.1: MTA mathematical explanations for relative and absolute deviation 

a) Relative deviation 

The relative deviation states the position of each region in regard to a context of reference (perspective) ex-

pressed in index 100. It is based on the following calculation:  

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 (𝑅𝑒𝑔𝑖𝑜𝑛 𝑖) = 100 ∗ 
𝑁𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 (𝑅𝑒𝑔𝑖𝑜𝑛 𝑖) 𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 (𝑅𝑒𝑔𝑖𝑜𝑛 𝑖)⁄

𝑁𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 (𝐶𝑜𝑛𝑡𝑒𝑥𝑡 𝑜𝑓 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 ) 𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 (𝐶𝑜𝑛𝑡𝑒𝑥𝑡 𝑜𝑓 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒)⁄
  

Territorial units characterized by a context of reference (perspective) below index 100 are under the average 

of a given context of reference (perspective), and reciprocally. 

b) Absolute deviation 

The absolute deviation calculates the “absolute” difference of the regional value context of reference (per-

spectives) as compared to the average of the context of reference (perspectives) in order to reach a arith-

metical equi-distribution. It is calculated as follows: 

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 (𝑅𝑒𝑔𝑖𝑜𝑛 𝑖)

= 𝑁𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 (𝑅𝑒𝑔𝑖𝑜𝑛 𝑖) − ( 
𝑁𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 (𝐶𝑜𝑛𝑡𝑒𝑥𝑡 𝑜𝑓 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒)

𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 (𝐶𝑜𝑛𝑡𝑒𝑥𝑡 𝑜𝑓 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒)
∗ 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 (𝑟𝑒𝑔𝑖𝑜𝑛 𝑖))  

It specifies how much amount of the numerator (e.g. GDP) needs to be added to a region or contributed by a 

region, in order to reach equi-distribution for all denominators (e.g. inhabitants). 

This is a perfectly statistical calculation in order to prominently illustrate disparities between regions and has 

to be handled with care in a policy context. 

These calculations from three perspectives can subsequently be transferred into a synthesis map, laying the 

results on top of each other and thus illustrating more easily the regions that are above-average in all three 

deviations, the regions that are ultimately below-average in all three deviations and the regions with mixed 

results, showing over-average values form some perspectives and below-average values viewed from other 

perspectives. 

89 167 25 18 103 225

65 97 81 178 178 61

137 131 108 116 32 2

115 109 69 88 105 163

63 108 75 18 106 111

106 118 137 131 121 100

8%

85 191 26 17 76 136

57 97 79 215 192 62

115 119 94 90 27 2

113 117 86 114 147 218

61 108 82 15 95 80

108 117 144 137 125 75

-6%
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Figure 4.2: Synthesis map (example) 

Reference area Graphical explanation  Example maps GDP/capita 2016 

Synthesis 

Overlay of all three 
perspectives 

 

 

 

Source: own elaboration based on Giraud et al 2015: HyperAtlas un outil au service du débat public. Map: 

ESPON REGICO. 

4.1.1 Lorenz Curve 

The Lorenz Curve is used as a graphical representation developed by O. Lorenz (1905), frequently used to 

measure the distribution of income or wealth. In socio-economic analysis it is also used to display inequalities 

of other indicators. 

More concretely, the Lorenz Curve is a graph, showing  

▪ the percentage of numerators e.g. total population on the x-axis and  

▪ the percentage of denominators e.g. % of GDP disposable for these regions on the y-axis.  

Points on the Lorenz Curve represent statements such as, the bottom 20% of NUTS regions dispose of 8% 

of the total income (see Figure 4.3 ). A (theoretical) perfectly equal distribution of the indicator is depicted by 

the straight black line from the point 0/0 to 100/100. The more the Lorenz curve diverges from the equal 

distribution line, the more unequal the distribution is. 

As regards ESPON REGICO the Lorenz Curve function takes in entry the numerator (y-axis) and the de-

nominator (x-axis) and returns a Lorenz Curve plot. Furthermore, ESPON REGICO offers insights into the 

Gini-coefficient, the Hoover index, the Standard deviation and Coefficient of variation by displaying the re-

spective values in a textbox next to the Lorenz Curve plot. 

Figure 4.3: Lorenz curve (example share of urban fabric) 

 

Source: Consortium, 2021 
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Gini Coefficient 

The Gini Coefficient is directly linked to the Lorenz curve. It measures the inequality among values of a 

frequency distribution. Mathematically, it measures the area between the perfectly equal distribution (20% 

of the population dispose of 20% of the GDP) and the Lorenz curve. The Gini coefficient ranges between 

the values 0 (perfect equality) and 1 (maximal concentration). In other words, the smaller the Gini coefficient, 

the higher the equality or the larger the Gini coefficient, the higher the inequality. 

In economics, where income distribution is often measured with Gini coefficients,  

▪ a Gini coefficient between 0,5 and 0,7 is seen to show inequal income distribution,  

▪ whereas values between 0,2 and 0,35 are regarded to be relatively equal in income.4 

The Gino Coefficient should always be interpreted together with the Lorenz curve, as the same Gini coeffi-

cient may result from different distribution curves. Analyzing its development over time, brings however in-

sights as regards development trends. Information on how to analyse regions over time can be found in 

chapter 3.3.1. 

Hoover index 

The Hoover index is another measure illustrating equality linked to the Lorenz Curve. It represents the portion 

of e.g. GDP of the regions that would have to be redistributed, i.e. taken from the more prosperous regions 

and given to the less prosperous regions, for there to be GDP uniformity. 

A Hoover index of 19,65% indicates, that 19,65% of GDP have to be redistributed to reach a perfect equi-

librium. The higher this percentage the more inequal the GDP is distributed.  

Standard deviation 

A standard deviation is a statistical measure of dispersion. It informs about how much the NUTS regions 

vary from the average of a particular reference area. In other words, it shows how much the NUTS regions 

spread out around the average.  

The larger the standard deviation (e.g. 0,5) the more dispersed are the NUTS regions regarding the selected 

indicator. Whereas a small standard deviation, e.g. 0,1 indicates that the values of the regions are mostly 

clustered closely around the mean value. A standard deviation of 0 reveal that all values correspond exactly 

with the mean which implies, that all values are the same.  

Coefficient of variation (CV) 

The coefficient of variation is a statistical measure of the dispersion of a set of statistical data points around 

the mean value. Mathematically it measures relative variability, i.e. it represents the ratio of the standard 

deviation to the mean value. In statistics it is used to compare the degree of variation from one data set to 

another.  

For example, two datasets could result in a standard deviation of about 0,1, however, in the dataset A the 

mean value is 60, thus the CV results in (10/60) 0.167, whereas for the second dataset B the mean value is 

40, thus the CV results in (10/40) 0.25. For this example, the relative variation of dataset B is higher than for 

dataset A. 

4.1.2 Spatial autocorrelation 

The spatial autocorrelation plot is a scatter diagram revealing the dependence or independence of the ob-

servations. 

For each NUTS region, the diagram crosses the deviation as compared to one reference area (i.e. Large-

scale Perspective) on the x-axis with the deviation to another reference area (Meso Perspective) on the y-

axis. The graph includes also a regression line and next to the diagram its equation (73.13 being the starting 

  

4 Willies, Katie (2005): Theories and Practices of Development. 
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point of the red regression line at the y-axis and the other term explains informs about the inclination of the 

line. The higher this value, the steeper the line. If negative the line declines into the direction of the x-axis. 

Figure 4.4: Spatial autocorrelation (example)  

 

Source: Consortium, 2021 

By default, the x-axis is set to the Large-scale Perspective and the y-axis to the Meso Perspective. These 

settings can be changed in the settings menu.  

Figure 4.5: Settings menu – Setting the perspectives for spatial correlation 

 

Source: Consortium, 2021 

Actually, the spatial autocorrelation reveals the presence or absence of independence between geographical 

observations. Socio-economic indicators are often subject to spatial dependencies (or spatial interactions), 

which are even stronger if the spatial localizations are closer.  

The chart provides insights for answering questions, such as5: 

▪ Are territorial units advantaged at the Large-scale level also advantaged at local level (and reciprocally)? 

▪ Is it possible to detect special situations as regard to the global trend, meaning the existence of “local 

bastions” in favorable or lagging situations? 

4.1.3 Overview of absolute deviation 

This table summarizes the values of absolute deviations, e.g. how much should be redistributed from the 

poorest to the wealthiest NUTS regions to ensure a perfect equilibrium of the ratio for the three contexts.  

The results are expressed both in absolute values (value of the numerator) and as a share of the numerator 

(x % of the numerator that should be redistributed). 

  

5 Ronan Ysebaert, RIATE (2019): Multiscalar Territorial Analysis for Policy Study. https://rdrr.io/cran/MTA/f/vi-

gnettes/MTA_Scenario.Rmd 
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Figure 4.6: Synthesis of absolute deviation (example) 

 

Source: Consortium, 2021 

4.2 Data availability and data needs 

An indicator used for multi-scalar territorial analysis has to be defined as a ratio of absolute figures (numer-

ator/denominator). There are individual absolute figures available to create custom rations (Table 4.2) as 

well as predefined indicators (Table 4.3). 

Data available in the tool stems from the EUROSTAT and the ESPON 2020 data base. Only exception being 

GDP which is taken from JRC ARDECO online, because it offers a complete dataset for the ESPON coun-

tries over time6. 

The maps as well as the data are based on NUTS2016 classification. Data available in older NUTS-versions 

was transformed to NUTS2016 by OIR GmbH using the official correspondence tables7 and appropriate 

proxy indicators as population or GDP where necessary. 

Data is available for different years. In order to make all functions work it is highly recommended to choose 

a year with complete coverage within the mapping frame (=study area). Data availability can be checked via 

the INDICATOR maps for NOMINATOR, DENOMINATOR and RATIO. 

A list of limitations as regards the coverage of the indicators can be found in the table in the appendix. 

Please be aware that RELATIVE DEVIATION MAPS for NEIGHBOURHOOD PERSPECTIVE cannot be 

calculated for geographical areas where data on some regions is missing. An exception is made for coastal 

regions and regions bordering Non-ESPON Space8. In case data is missing in the chosen pre-defined area, 

please create a custom area, which include only those regions, where data is available. 

Where possible, data is available at all NUTS levels (NUTS-0, NUTS-1, NUTS-2, NUTS-3. The availability 

of all NUTS levels depends however on the respective dataset. Table 4.2 lists all data presently available in 

ESPON REGICO and the respective NUTS-levels. 

  

6 https://knowledge4policy.ec.europa.eu/territorial/ardeco-online_en 

7 The correspondence tables are available at the bottom of the website https://ec.europa.eu/eurostat/web/nuts/history 

(last accessed11.03.2021) 

8 Strictly speaking the values for regions bordering Non-ESPON Space should be suppressed as well. For the purpose of 

this tool they are however shown. Please be aware that the calculation of Neighbourhood values is affected if data is not 

available for e.g. bordering Non-ESPON Space countries, as the reference value is lower. As a result these border regions 

often appear high above average. Please consult ratio maps and numerator as well as denominator maps when interpret-

ing the results. 



TOOLS & MAPS // ESPON REGICO – comparing regions in multiple contexts  

50 ESPON // espon.eu 

Table 4.2: Indicators integrated to the database 

Name Thematic Field Source Available 

NUTS 

level 

Total population by gender and age groups Population and living condi-

tions 

Eurostat 0, 1, 2, 3 

Total births Population and living condi-

tions 

Eurostat 0, 1, 2, 3 

Life expectancy by age and gender Population and living condi-

tions 

Eurostat 0, 1, 2 

Mean age of women at childbirth Population and living condi-

tions 

Eurostat 0, 1, 2, 3 

Median age of women at childbirth Population and living condi-

tions 

Eurostat 0, 1, 2, 3 

Total deaths by gender and age groups Population and living condi-

tions 

Eurostat 0, 1, 2, 3 

Total households Population and living condi-

tions 

Eurostat* 0, 1, 2 

Disposable annual income (in Euro, PPS) Population and living condi-

tions 

Eurostat* 0, 1, 2 

Persons at risk of poverty Population and living condi-

tions 

Eurostat* 0, 1, 2 

Persons at risk of poverty or social exclu-

sion 

Population and living condi-

tions 

Eurostat* 0, 1, 2 

Persons living in households with very low 

work intensity 

Population and living condi-

tions 

Eurostat* 0, 1, 2 

Persons suffering from severe material dep-

rivation 

Population and living condi-

tions 

Eurostat* 0, 1, 2 

Early leavers from education and training by 

gender 

Education Eurostat* 0, 1, 2 

Tertiary educational attainment by gender, 

age group 25-64  

Education Eurostat* 0, 1, 2 

Economically active population by gender 

and age groups 

Labour Market Eurostat* 0, 1, 2 

Long-term unemployment Labour Market Eurostat 0, 1, 2 

Employment by gender and age groups Labour Market Eurostat* 0, 1, 2 

Employment by economic activity (NACE 

Rev.2) 

Labour Market Eurostat* 0, 1, 2, 3 

Employment by size of enterprise Labour Market ESPON SME 0, 1, 2, 3 

Number of enterprises by size Labour Market ESPON SME 0, 1, 2, 3 

Unemployment by gender and age groups Labour Market Eurostat* 0, 1, 2 

Bed places by types of establishments Labour Market Eurostat* 0, 1, 2 

Establishments by types Economy, finance and trade Eurostat* 0, 1, 2 

Nights spent by type of establishments Economy, finance and trade Eurostat* 0, 1, 2 

GDP at current market prices (Euro, PPS) Economy, finance and trade JRC 0, 1, 2, 3 

GVA at basic prices Economy, finance and trade Eurostat* 0, 1, 2, 3 

Maritime transport of freights (loaded, un-

loaded) 

Economy, finance and trade Eurostat* 0, 1, 2 

Maritime transport of passengers (em-

barked, disembarked) 

Economy, finance and trade Eurostat* 0, 1, 2 

Air transport of freights and mail (loaded 

and unloaded) 

Economy, finance and trade Eurostat* 0, 1, 2 

Total air passengers (arrived, departed) Economy, finance and trade Eurostat* 0, 1, 2 

Electric power generation by wind onshore Economy, finance and trade ESPON LOCATE 0, 1, 2, 3 

Electricity generation by solar photovoltaics 

(GWh) 

Economy, finance and trade ESPON LOCATE 0, 1, 2, 3 

Final electricity demand for appliances and 

lighting in the residential sector (GWh) 

Economy, finance and trade ESPON LOCATE 0, 1, 2, 3 
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Name Thematic Field Source Available 

NUTS 

level 

Final energy consumption in the rail 

transport sector (GWh) 

Economy, finance and trade ESPON LOCATE 0, 1, 2, 3 

Final energy consumption of petroleum 

products in the road transport sector (GWh) 

Economy, finance and trade ESPON LOCATE 0, 1, 2, 3 

Greenhouse gas emissions (tonnes) Economy, finance and trade Eurostat 0 

Primary energy consumption (tonnes of oil 

equivalent) 

Economy, finance and trade Eurostat 0 

Available beds in hospitals Health and Safety Eurostat* 0, 1, 2 

Households with broadband access Information Society Eurostat* 0, 1, 2 

Persons who have never used a computer Information Society Eurostat* 0, 1, 2 

Persons who used the internet for interac-

tion with public authorities 

Information Society Eurostat* 0, 1, 2 

Persons who ordered goods services over 

the internet 

Information Society Eurostat* 0, 1, 2 

Human resources in science and technol-

ogy 

Science and Technology Eurostat* 0, 1, 2 

Intramural R&D expenditure by sectors Science and Technology Eurostat* 0, 1, 2 

Patent applications Science and Technology Eurostat* 0, 1, 2, 3 

Total land area (km2) Territorial Structure Eurostat 0, 1, 2, 3 

Total land area (ha) Territorial Structure Eurostat* 0, 1, 2, 3 

Built-up areas (km2) Territorial Structure JRC* 0, 1, 2, 3 

NATURA 2000 areas (km2) Territorial Structure EEA, DG REGIO, 

Eurostat* 

0, 1, 2, 3 

Agricultural areas (ha) Territorial Structure EEA* 0, 1, 2, 3 

Forest areas (ha) Territorial Structure EEA* 0, 1, 2, 3 

Industrial and commercial areas (ha) Territorial Structure EEA* 0, 1, 2, 3 

Shrub and herbaceous vegetation associa-

tions (ha) 

Territorial Structure EEA* 0, 1, 2, 3 

Urban fabrics (ha) Territorial Structure EEA* 0, 1, 2, 3 

Water areas (ha) Territorial Structure EEA* 0, 1, 2, 3 

Sealed areas (ha) Territorial Structure EEA* 0, 1, 2, 3 

Permanent settlement areas (ha) Territorial Structure EEA** 0, 1, 2, 3 

*additional transformation by the consortium, **definition for permanent settlement area by STATISTIK 

AUSTRIA (additional transformation by the consortium) | Source: Consortium, 2021 

Table 4.3 lists all predefined indicators available in the dataset in alphabetical order. All predefined indicators 

are composed of single absolute values listed in Table 4.2 and thus have the same sources as listed above. 

Table 4.3: Predefined indicators integrated to the database 

Name Nominator Denominator Available 

NUTS 

level 

Disposable income per capita in PPS Disposable income in PPS Total population 

(person) 

0, 1, 2 

Female unemployment rate Unemployed women aged 20-

64 years 

Economically ac-

tive population 

aged 20-64 years 

0, 1, 2 

GDP per capita in PPS GDP at current market prices 

in PPS 

Total population 0, 1, 2, 3 

Hospital bed density (beds per capita) Available beds in hospitals Total population 0, 1, 2 

Land consumption (share of sealed areas) Sealed areas (ha) Total land area 

(ha) 

0, 1, 2, 3 
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Name Nominator Denominator Available 

NUTS 

level 

Old age dependency ratio Total population aged 65 years 

or more 

Total population 

aged 15-64 years 

0, 1, 2, 3 

Ratio of patent activity to GDP Patent applications GDP at current 

market prices in 

PPS 

0, 1, 2, 3 

Share of agricultural land areas Agricultural areas (ha) Total land area 

(ha) 

0, 1, 2, 3 

Share of forest areas Forest areas (ha) Total land area 

(ha) 

0, 1, 2, 3 

Share of households with broadband ac-

cess 

Households with broadband 

access 

Total number of 

households 

0, 1, 2 

Share of human resources in science and 

technology 

Human resources in science 

and technology (persons) 

Economically ac-

tive population 

aged 20-64 years 

0, 1, 2 

Share of persons virtually interacting with 

public authorities 

Persons who used the internet 

for interaction with public au-

thorities 

Economically ac-

tive population 

aged 15-64 years 

0, 1, 2 

Share of persons with a tertiary education Persons aged 25-64 with a ter-

tiary education 

Total population 

aged 25-64 

0, 1, 2 

Unemployment rate Unemployed persons aged 20-

64 years 

Economically ac-

tive population 

aged 20-64 years 

0, 1, 2 

Young age dependency ratio Total population aged 14 years 

or below 

Total population 

aged 15-64 years 

0, 1, 2, 3 

Source: Consortium, 2021 



TOOLS & MAPS // ESPON REGICO – comparing regions in multiple contexts  

 ESPON // espon.eu 53 

5 About the tool 

5.1 History of ESPON REGICO creation within the framework of 
ESPON Tools 

ESPON REGICO is a tool developed from 2003 onwards by a group of French researchers (UMS RIATE, 

UMR Géographie-cités, LIG-MESCAL, LIG STEAMER)9 during a number of research projects financed by 

DG REGIO, ESPON, EEA and European Parliament10. The tool was originally named HyperCarte, was later 

changed to HyperAtlas and has changed again with the current update to ESPON REGICO. The update of 

ESPON REGICO builds on their work, especially on the R-scripts written by Ronan Ysebaert, RIATE (2019) 

and its documentation: Multiscalar Territorial Analysis for Policy Study. https://rdrr.io/cran/MTA/f/vi-

gnettes/MTA_Scenario.Rmd. 

The main aim for the update was to make ESPON REGICO available for a wider audience and to develop 

a user-centric tool using up-to-date technology.  

5.2 Contacts 

ÖIR GmbH  

Austrian Institute for Regional Studies 

Dr. Erich Dallhammer, Managing Director  

dallhammer@oir.at | +43 1 533 87 47-51  

A-1010 Wien/Vienna, Franz-Josefs-Kai 27  

www.oir.at 

  

  

9 http://riate.cnrs.fr/?p=4931 

10 https://cran.r-project.org/web/packages/MTA/vignettes/MTA.html 

https://rdrr.io/cran/MTA/f/vignettes/MTA_Scenario.Rmd
https://rdrr.io/cran/MTA/f/vignettes/MTA_Scenario.Rmd
mailto:dallhammer@oir.at
http://www.oir.at/
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Appendix: Spatial coverage of the indicators 

The following table informs about the spatial coverage of the particular indicator and its limitations.  

 

Name Thematic 

Field 

Source Available 

NUTS 

level 

Limitations 

Total popula-

tion by gen-

der and age 

groups 

Population 

and living 

conditions 

Eurostat 0, 1, 2, 3 No data (total population): 

DE (2005-2013): several NUTS 3 regions  

DK (2005, 2006) 

IE (2005-2011) 

NL (2005-2013): several NUTS 3 regions  

PL (2005-2013): several NUTS 3 regions 

No data (by gender and age groups): 

DE (2005) – except from DE300 and DE600 

DE (2005-2013): several NUTS 3 regions 

DK (2005, 2006) 

IE (2005-2011) 

NL (2005-2013): several NUTS 3 regions  

PL (2005-2013): several NUTS 3 regions 

Total births Population 

and living 

conditions 

Eurostat 0, 1, 2, 3 No data: 

DE (2005-2012): several NUTS 3 regions 

DK (2005) 

FRY: several missing years 

HU1 (2013) 

IE (2005-2012) 

NL (2005-2010): several NUTS 3 regions 

PL (2005-2012): several NUTS 3 regions 

Life expec-

tancy by age 

and gender 

Population 

and living 

conditions 

Eurostat 0, 1, 2 No data: 

DE (2005-2010): several NUTS 2 regions 

DK (2005, 2006) 

FRY: several missing years 

HU1 (2013) 

IE (2005-2012) 

PL (2005-2013): several NUTS 3 regions 

SI (2005-2007): NUTS 3 regions 

Mean age of 

women at 

childbirth 

Population 

and living 

conditions 

Eurostat 0, 1, 2, 3 2013: data only at NUTS 2 (except from IE) 

No data: 

HU1 (2013) 

PL (2013) 

Median age 

of women at 

childbirth 

Population 

and living 

conditions 

Eurostat 0, 1, 2, 3  

Total deaths 

by gender 

and age 

groups 

Population 

and living 

conditions 

Eurostat 0, 1, 2, 3 No data (total deaths): 

FRY50 (2013) 

NL (2013): several NUTS 3 regions 

No data (by gender and age groups): 

DE (2018) 

FRY50 (2013) 

NL (2013): several NUTS 3 regions 

Total house-

holds 

Population 

and living 

conditions 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

DK (2005-2009): NUTS 2 regions 

IE (2005) 

PL (2005-2012): two NUTS 3 regions 

SE (2005-2008) 

Disposable 

annual in-

come (in 

Euro, PPS) 

Population 

and living 

conditions 

Eurostat* 0, 1, 2 No data: 

EL62 (2005) 

PL9 (2017) 
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Name Thematic 

Field 

Source Available 

NUTS 

level 

Limitations 

Persons at 

risk of poverty 

Population 

and living 

conditions 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2006/2010/2013 data for some regions 

Quite a few missing in some member states (BG, DK, 

EL, IT, LT, NL, PL, RO, FI, SE) in terms of year and 

regional data availability 

Persons at 

risk of poverty 

or social ex-

clusion 

Population 

and living 

conditions 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2006/2010/2013 data for some regions 

Quite a few missing in some member states (BG, DK, 

EL, IT, LT, NL, PL, RO, FI, SE) in terms of year and 

regional data availability 

Persons living 

in households 

with very low 

work intensity 

Population 

and living 

conditions 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2006/2010/2013 data for some regions 

Quite a few missing in some member states (BG, DK, 

EL, IT, LT, NL, PL, RO, FI, SE) in terms of year and 

regional data availability 

Persons suf-

fering from 

severe mate-

rial depriva-

tion 

Population 

and living 

conditions 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2006/2010/2013 data for some regions 

Quite a few missing in some member states (BG, DK, 

EL, IT, LT, NL, PL, RO, FI, SE) in terms of year and 

regional data availability 

Early leavers 

from educa-

tion and train-

ing by gender 

Education Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2010/2013 data for some regions 

Quite a few missing in many member states in terms 

of year and regional data availability 

Tertiary edu-

cational at-

tainment by 

gender, age 

group 25-64  

Education Eurostat* 0, 1, 2 original data as share of total population aged 25-64 

years, NUTS 2010/2013 data for some regions 

No data: 

DK (2005-2006) 

HR (2005-2006): NUTS 2 regions 

PL91 and PL92 (2005-2012) 

Economically 

active popula-

tion by gen-

der and age 

groups 

Labour 

Market 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

DK (2005-2006): NUTS 2 regions 

HR (2005-2006): NUTS 2 regions 

PL91 and PL92 (2005-2012) 

Long-term 

unemploy-

ment 

Labour 

Market 

Eurostat 0, 1, 2 Quite a few missing in many member states in terms 

of year and regional data availability 

Employment 

by gender 

and age 

groups 

Labour 

Market 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

DK (2005-2006): NUTS 2 regions 

HR (2005-2006): NUTS 2 regions 

PL91 and PL92 (2005-2012) 

FI20 

Employment 

by economic 

activity 

(NACE 

Rev.2) 

Labour 

Market 

Eurostat* 0, 1, 2, 3 2018: data only for BE, DK, EE, ES (NUTS2), CY, 

LU, LU, HU, MT, SI 

No data: 

FR 

PL (2005-2015) 

Employment 

by size of en-

terprise 

Labour 

Market 

ESPON 

SME 

0, 1, 2, 3 NUTS 2010/2013 data 

Quite a few missing in most of the member states in 

terms of year and regional data availability 

Number of 

enterprises 

by size 

Labour 

Market 

ESPON 

SME 

0, 1, 2, 3 NUTS 2010/2013 data 

Quite a few missing in most of the member states in 

terms of year and regional data availability 

Unemploy-

ment by gen-

der and age 

groups 

Labour 

Market 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

Quite a few missing in most of the member states in 

terms of year and regional data availability 



TOOLS & MAPS // ESPON REGICO – comparing regions in multiple contexts  

56 ESPON // espon.eu 

Name Thematic 

Field 

Source Available 

NUTS 

level 

Limitations 

Bed places 

by types of 

establish-

ments 

Labour 

Market 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

Few missing in DE, EL, FRA, SI and SK in terms of 

year and regional data availability 

Establish-

ments by 

types 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

Few missing in DE, EL, FRA, SI and SK in terms of 

year and regional data availability 

Nights spent 

by type of es-

tablishments 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

Few missing in DE, EL, FRA, SI and SK in terms of 

year and regional data availability 

GDP at cur-

rent market 

prices (Euro, 

PPS) 

Economy, 

finance and 

trade 

JRC 0, 1, 2, 3  

GVA at basic 

prices 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2, 3 No data: 

NUTS 3 data for some regions (2017 and/or 2018) 

FR (2005-2014) 

NO (2005-2007) 

Maritime 

transport of 

freights 

(loaded, un-

loaded) 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

For most regions, data unavailability means either 1) 

there are no port(s) or 2) there were not enough 

loaded/unloaded freights to be included into the sta-

tistics 

Maritime 

transport of 

passengers 

(embarked, 

disembarked) 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

For most regions, data unavailability means either 1) 

there are no port(s) or 2) there were not enough em-

barked/disembarked passengers to be included into 

the statistics 

Air transport 

of freights 

and mail 

(loaded and 

unloaded) 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2 For most regions, data unavailability means either 1) 

there are no airport(s) or 2) there were not enough 

loaded/unloaded freights to be included into the sta-

tistics 

Total air pas-

sengers (ar-

rived, de-

parted) 

Economy, 

finance and 

trade 

Eurostat* 0, 1, 2 For most regions, data unavailability means either 1) 

there are no airport(s) or 2) there were not enough 

embarked/disembarked passengers to be included 

into the statistics 

Electric 

power gener-

ation by wind 

onshore 

Economy, 

finance and 

trade 

ESPON 

LOCATE 

0, 1, 2, 3 NUTS 2013 data 

Electricity 

generation by 

solar photo-

voltaics 

(GWh) 

Economy, 

finance and 

trade 

ESPON 

LOCATE 

0, 1, 2, 3 NUTS 2013 data 

Final electric-

ity demand 

for appliances 

and lighting in 

the residential 

sector (GWh) 

Economy, 

finance and 

trade 

ESPON 

LOCATE 

0, 1, 2, 3 NUTS 2013 data 

No data: 

NO 

Final energy 

consumption 

in the rail 

transport sec-

tor (GWh) 

Economy, 

finance and 

trade 

ESPON 

LOCATE 

0, 1, 2, 3 NUTS 2013 data 

No data: 

NO 
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Name Thematic 

Field 

Source Available 

NUTS 

level 

Limitations 

Final energy 

consumption 

of petroleum 

products in 

the road 

transport sec-

tor (GWh) 

Economy, 

finance and 

trade 

ESPON 

LOCATE 

0, 1, 2, 3 NUTS 2013 data 

Greenhouse 

gas emis-

sions 

(tonnes) 

Economy, 

finance and 

trade 

Eurostat 0  

Primary en-

ergy con-

sumption 

(tonnes of oil 

equivalent) 

Economy, 

finance and 

trade 

Eurostat 0  

Available 

beds in hospi-

tals 

Health and 

Safety 

Eurostat* 0, 1, 2 NUTS 2013 data for some regions 

Quite a few missing in some member states (CZ, DK, 

DE, IE) in terms of year and regional data availability 

2019: data only for BE, DK, LU 

Households 

with broad-

band access 

Information 

Society 

Eurostat* 0, 1, 2 original data as share of total households, NUTS 

2010/2013 data for some regions 

Quite a few missing in some member states in terms 

of year and regional data availability 

Persons who 

have never 

used a com-

puter 

Information 

Society 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2010/2013 data for some regions 

2006: data only at NUTS 0 level for BE, BG, CZ, DK, 

ES, PT, RO, SI 

2007: data only at NUTS 0 level for BE, BG, DK, RO, 

SI 

No data: 

FR (2006-2013 – most regions) 

DE, IT, CY, HU, FI, SE: few missing in terms of year 

and regional data availability 

NUTS 2 region of PL (2007-2017) 

Persons who 

used the in-

ternet for in-

teraction with 

public author-

ities 

Information 

Society 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2010/2013 data for some regions 

NUTS2010/2013 

2006: data only at NUTS 0 level for BE, BG, CZ, DK, 

ES, PT, RO, SI 

2007: data only at NUTS 0 level for BE, BG, DK, RO, 

SI 

No data: 

FR (2006-2013 – most regions) 

DE, IT, CY, HU, FI, SE: few missing in terms of year 

and regional data availability 

NUTS 2 region of PL (2007-2017) 

Persons who 

ordered 

goods ser-

vices over the 

internet 

Information 

Society 

Eurostat* 0, 1, 2 original data as share of total population, NUTS 

2010/2013 data for some regions 

NUTS2010/2013 

2006: data only at NUTS 0 level for BE, BG, CZ, DK, 

ES, PT, RO, SI 

2007: data only at NUTS 0 level for BE, BG, DK, RO, 

SI 

No data: 

FR (2006-2013 – most regions) 

DE, IT, CY, HU, FI, SE: few missing in terms of year 

and regional data availability 

NUTS 2 region of PL (2007-2017) 
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Name Thematic 

Field 

Source Available 

NUTS 

level 

Limitations 

Human re-

sources in 

science and 

technology 

Science 

and Tech-

nology 

Eurostat* 0, 1, 2 NUTS 2010/2013 data for some regions 

No data: 

DK (2005-2006): NUTS 2 regions 

HR (2005-2006): NUTS 2 regions 

PL91 and PL92 (2005-2012) 

Intramural 

R&D expendi-

ture by sec-

tors 

Science 

and Tech-

nology 

Eurostat* 0, 1, 2 NUTS 2013 data for some regions 

Quite a few missing in some member states (DK, DE, 

EL, FR, IT, NL, AT, SE, ) in terms of year and re-

gional data availability 

Patent appli-

cations 

Science 

and Tech-

nology 

Eurostat* 0, 1, 2, 3 NUTS 2010/2013 data for some regions 

Quite a few missing in some member states (BG, EL, 

ES, HR, IT, LT, PT, PL, RO, SI) in terms of year and 

regional data availability 

Total land 

area (km2) 

Territorial 

Structure 

Eurostat 0, 1, 2, 3  

Total land 

area (ha) 

Territorial 

Structure 

Eurostat* 0, 1, 2, 3  

Built-up areas 

(km2) 

Territorial 

Structure 

JRC* 0, 1, 2, 3 No data: NO, CH; NUTS 2010/2013 data for some re-

gions 

NATURA 

2000 areas 

(km2) 

Territorial 

Structure 

EEA, DG 

REGIO, 

Eurostat* 

0, 1, 2, 3 NUTS 2010/2013 data for some regions 

No data: NO, CH, HR 

Agricultural 

areas (ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Forest areas 

(ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Industrial and 

commercial 

areas (ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Shrub and 

herbaceous 

vegetation 

associations 

(ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Urban fabrics 

(ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Water areas 

(ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Sealed areas 

(ha) 

Territorial 

Structure 

EEA* 0, 1, 2, 3  

Permanent 

settlement ar-

eas (ha) 

Territorial 

Structure 

EEA** 0, 1, 2, 3  

*additional transformation by the consortium, **definition for permanent settlement area by STATISTIK 

AUSTRIA (additional transformation by the consortium) | Source: Consortium, 2021 
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