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Report on mapping lessons and developing the operational framework 

Executive summary 

The objective of D5.2 is to provide a European benchmark to the PEGASUS case studies and any 
other regional or local initiative, regarding the level of provision of public goods and ecosystems 
services. This benchmark can be used as part of the PEGASUS Toolkit (described in D5.3) as tool to 
characterise the local context from a European perspective and inform stakeholder discussions. 

We use a set of 12 indicators/proxies to describe the actual or potential provision of Public Goods 
and Ecosystem Services (PG/ES) at European level. Most of the indicators describe regulating 
ecosystem services, which sometimes are also public goods, 1) from agriculture: water abstraction 
by irrigation, mitigation of soil organic carbon loss, pest control potential, pollination potential; and 
2) from forestry: soil protection, carbon storage and tree species diversity. We also consider jobs in 
agriculture and population change in the period 2006-нлмм ŀǎ ǇǊƻȄƛŜǎ ŦƻǊ ǘƘŜ ǇǳōƭƛŎ ƎƻƻŘ ΨǊǳǊŀƭ 
ǾƛǘŀƭƛǘȅΩΦ CƛƴŀƭƭȅΣ ǿŜ ƛƴŎƭǳŘŜ ƛƴŘƛŎŀǘƻǊǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǇǊƻǾƛǎƛƻƴƛƴƎ ǎŜǊǾƛŎŜǎ ǘƻ ŀǎǎŜǎǎ ǘǊŀŘŜ-offs with 
food and wood production: 1) from agriculture: energy input in agricultural land and energy content 
of agricultural biomass; and 2) from forestry: wood production. We selected the indicators taking 
into account their availability at a spatial resolution that would be not lower than NUTS3.  

The information that results from the spatial analysis of the above-mentioned indicators/proxies is 
presented in maps and tables, which we have made available as an add-on to the PEGASUS Toolkit 
(see ADD LINK). The PEGASUS Toolkit is aimed at stakeholders and initiators of projects on the 
ground interested in assessing and/or increasing the supply of environmental and social benefits, 
often on a local scale. Potentially, the data and associated maps can be used by stakeholders 
engaging in new or ongoing initiatives at the local level.  

¢ƘŜ ƳŀǇǇƛƴƎ ΨŀŘŘ-ƻƴΩ ǇǊƻǾƛŘŜǎ ŀǾŜǊŀƎŜ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƛƴŘƛŎŀǘƻǊǎ ŀǘ ŘƛŦŦŜǊŜƴǘ ǎǇŀǘƛŀƭ 
aggregation levels, which enable comparison across scales and regions considering the level of 
locality of the areas under study.   

To this end, the broader (regional) scale is represented by 15 rural types, derived by combining five 
main environmental zones (Alpine, Atlantic, Continental, Mediterranean and North) and three 
rurality classes (deep rural, rural and peri-urban) from the FARO-EU rural typology. The tool presents 
indicators for each region, thus 15 benchmark values for each indicator.  

The more local scale is represented by 4,400 local areas having similar environmental and socio-
economic characteristics, derived from the combination of NUTS3 regions and the above mentioned 
15 rural types.  

When using the add-on, stakeholders can locate their areas of interest in one of the regional or local 
units, extract the set of values of the 15 PG/ES indicators occurring in it, and compare the study area 
values with average benchmark values of the rural type the local unit belongs to. The difference 
between the local values and the average value of the corresponding rural type in Europe could be 
used to identify potential strengths and weaknesses of local areas and provide stakeholders with 
material for discussion about possible ways to improve the situation.  

The report describes and analyses the different patterns of PG/ES provisioning across environmental 
zones and rural classes. Overall, our results indicate that the delivery of provisioning ES and rural 
vitality by agriculture is linked to the level of rurality. Agricultural production and the management 
intensity underpinning it are consistently higher in peri-urban areas, followed by rural and deep 
rural ones in all environmental zones. Similarly, the share of jobs in agriculture and changes in 
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population ς proxies for rural vitality-  increase from peri-urban to deep-rural   Logically, the patterns 
observed in regulating services, which mainly relay on the biophysical and environmental 
conditions, vary more significantly across environmental zones, with Alpine, North and 
Mediterranean having the highest levels.   

Concerning forestry, the patterns of PG/ES delivered are less consistent across rural classes 
compared to those found for agriculture. On the contrary, we observe clear patterns of forest PG/ES 
delivery across environmental zones. The role of rurality is mixed and would require further local 
level assessments for investigating the observed patterns.    

We applied the add-on to two Pegasus case studies (the extensive hay-milk production in the Murau 
Region in Austria and the tomato supply chain in northern Italy), to demonstrate how the 
benchmarking can be used. 

It should be noted that the interpretation of the indicator results needs to be analysed carefully 
together with the scientists developing them, and that the whole approach is not intended as a 
substitute for the necessary process of data collection and analysis when starting a local initiative.  

The advantage of the proposed proxies is that they cover the entire EU territory and therefore they 
can be used for horizontal and vertical comparison between and across regions. More detailed data 
and specific surveys which may be available at the local level are always necessary to input into a 
fully informed decision process. Nonetheless, the comparison with benchmarks representing 
average values over larger areas in Europe ς which goes beyond the above mentioned local 
knowledge ς can help to place the local area in the broader context. This in turn can help the 
identification of issues or problems that may have been neglected by locals, as well as identify scale 
issues when using European data. Building a solid knowledge base is an essential step in the 
establishment of any local initiative and this work provides a contribution in this direction.   
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1 Introduction  

The overall objective of D5.2 is to provide a European benchmark for the PEGASUS case studies and 
any other regional or local initiative, regarding the level of provision of private goods and public goods 
and ecosystems services. This benchmark can be used as part of the PEGASUS Toolkit (described in 
D5.3) as means of characterising environmental performance from a European perspective in relation 
to a set number of indicators within a local context, which in turn can be used to highlight issues and 
inform ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŘƛǎŎǳǎǎƛƻƴǎΦ ¢ƘŜ ǘƻƻƭ ŜƴŀōƭŜǎ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ŀ ǎŜǘ ƻŦ ƪŜȅ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ 
social indicators at the local scale with benchmark values of broader macro-regions with similar 
environmental and social characteristics to which the local area belongs.     

This deliverable is linked to deliverable 5.3 άWorking Together to Build a Successful Initiative - The 
Pegasus Toolkitέ and intends to provide complementary background information to its potential 
users, mainly local actors, but also policy makers and academics. Defining the local context is 
highlighted in Deliverable 5.3 as a key preliminary activity to start any initiative and requires the 
identification of the core characteristics of the area and/or system around which the initiative is 
based.  

This document covers agriculture and forestry, and enables benchmarking for a selection of 
indicators representing the provision of environmental and social benefits from agriculture and 
forestry. It is based on the values for 12 spatially-explicit indicators covering the entire European 
territory, so that they can be used by any local group regardless of its location in the EU. The 
indicators are proxies for the PG/ES examined in Deliverable 2.3, plus agricultural production and 
intensity of management as well as wood production. These indicators (Table 1) were selected 
because data were available for the entire Europe and at adequate spatial resolution (higher than 
NUTS3). 
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Table 1 List of PG/ES covered in this deliverable with related indicator/proxy and unit of measurement 

PG/ESS Proxy/indicator Unit of measurement 

Agricultural and forestry 
production 

Energy content output of agricultural biomass MJ/ha year 

Average (2000-2010) wood production in forests (source: 
Verkerk et al., 2015). 

m3/ha year 

Total energy input in agricultural land  MJ/ha year 

Water availability Water abstraction by irrigation m3/ha year 

Soil functionality 

Soil organic content (SOC) loss in the 0-30 cm layer Mg C/ha year 

Average (2002-2012) soil loss potential in forests (source: 
Borrelli et al., 2016). 

Mg / ha year 

Natural pest control 
Landscape potential to support flying insects predating on 
crop pests 

Dimensionless Index 
score (0-100) 

Pollination Landscape potential to support pollination by wild bees; 
Dimensionless Index 
score (0-100) 

Rural vitality 
Percentage of jobs in the agricultural sector % 

Population change in rural areas between 2006 and 2011 % 

Carbon storage 
Carbon density in forests from remotely sensed radar 
imagery (2010) (source: Thurner et al., 2014). 

kg C/m2 

Tree species diversity Tree species richness (2000-2010) (source:  de Rigo, 2016) 
Dimensionless Index 
score  

 
The indicators thus cover environmental and social aspects of rural areas. Obviously, they are not 
meant to be exhaustive: any initiative will rely upon the collection of more detailed data available at 
the local level; however, they can be used to identify strengths, weaknesses and peculiarities of a 
territory and thus steer the collection of further data.  

The available maps of the PG/ES have different resolutions and degrees of accuracy, so a balance was 
to be found between two contrasting needs: that of providing data detailed enough to be used at the 
local level and the need to work with the limitations posed by the actual resolution of the indicator. 
Similarly, benchmark values against which to compare local data had to be calculated on areas large 
enough to provide meaningful statistical values, but not too large that they encompassed too diverse 
a range of physical and socio-economic contexts (such as the entire EU, for example). 

To derive statistics for local and broad areas, we used classifications of the European territory that 
already existed and which were deemed relevant for their relationship with the supply of public 
goods and ecosystem services, i.e. the rural typologies elaborated by Van Eupen at al. (2012), 
described more in detail in section 2. These authors combined a zonation based on climatic and 
environmental characteristics ς the 13 European Environmental zones elaborated by Metzger et al. 
(2005) ς with data on economic density and accessibility measuring the degree of rurality of 
territories, to produce a pan-European map at a spatial resolution of 1 km2.  

Environmental zones by Metzger et al., (2005) were elaborated through a statistical stratification of 
Europe based on a set of relevant climatic and environmental variables. The result is the subdivision 
of Europe in 13 zones that can be considered relatively homogeneous. These 13 zones were 
subsequently grouped by Van Eupen et al (2012) in 5 main Bio-Geographical regions ς Alpine, 



 

4 This project has received funding from the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл  
research and innovation programme under grant agreement No 633814 

Atlantic, Continental, Mediterranean and North ς and combined with indicators of economic density 
and accessibility to define 20 rurality classes, 4 for each of the 5 Bio-Geographical regions: Deep Rural, 
Rural, Peri-urban and Urban. This classification is used in the present deliverable because it considers 
environmental and socio-economic aspects relevant for the delivery of the PG/ES examined. Statistics 
for each of the 12 indicators were thus computed in each of the 15 zones (Urban areas were 
excluded) to be used as benchmark for comparing the values provided at the local level.  

Values at the local level were calculated by overlaying the map of the 15 main rural typologies with 
an administrative subdivision, i.e. NUTS3 areas. NUTS stands for Nomenclature des unités territoriales 
statistiquesΣ ƛΦŜΦ άClassification of Territorial Units for Statisticsέ and is a standard classification 
adopted by EUROSTAT, the statistical department of the European Commission, to classify 
administrative units in a hierarchical way. NUTS0 correspond to single countries, NUTS1 to regional 
or super-regional areas depending on the country (e.g. Länder in Germany, Regions in Belgium), 
NUTS2 to regions or provinces and NUTS 3 to lower level administrative Units with different names 
depending on the country (see Table 2 for an overview of NUTS3 definition in the EU): Provinces in 
Italy and Spain, Departments in France, Districts in Germany (Kreis), groups of districts in Austria 
(Bezirk), Arrondissements in Belgium, COROP region in the Netherlands, groups of counties in Estonia, 
groups of municipalities in Portugal, administrative regions (Kraje) in Czech Republic, Upper tier 
authorities and groups of unitary authorities and districts in England.  
 
Table 2 Nomenclature of NUTS3 units in EU Member states.  

EU Member State NUTS 3 Name No. of NUTS3 

Austria Groups of districts 35 

Belgium Arrondissements (Verviers split into two) 44 

Bulgaria Oblasts 28 

Cyprus τ 1 

Czech Republic Administrative regions 14 

Germany Districts (Kreis) 429 

Denmark Provinces (Landsdele) 11 

Estonia Groups of counties 5 

Spain Provinces + Islands + Ceuta and Melilla 59 

Finland Regions 20 

France Departments + DOM 101 

Greece Prefectures 51 

Hungary Counties (megye) + Budapest 20 

Croatia Counties 21 

Ireland Regional Authorities 8 

Italy Provinces 110 

Lithuania Counties 10 

Luxembourg τ 1 

Latvia Statistical regions 6 

Malta Islands (Malta and Gozo + Comino) 2 

Netherlands COROP regions 40 

Poland Subregions 66 

Portugal Groups of municipalities 30 

Romania Counties + Bucharest 42 
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Sweden Counties 21 

Slovenia Statistical regions 12 

Slovakia Regions 8 

United Kingdom 

Upper tier authorities and groups of unitary 
authorities and districts (England) 

93 

Groups of Principal Areas (Wales) 12 

Groups of Council Areas or Islands Areas 
(Scotland) 

23 

Groups of districts (Northern Ireland) 5 

 
The intersection between NUTS 3 areas and rural typologies produces 5940 areas in the EU, of which 
about 1500 are urban areas and were not considered in this study.   
The average size of NUTS 3 regions in the EU is 3,406 km2, but it is not homogeneous across countries, 
being inversely correlated to the population density: it ranges in fact from 890 km2 in Germany, to 
1,413 in UK, 2,732 in Italy, 6,321 in France, 8,575 in Spain, 17,769 in Finland and 21,408 in Sweden.    
Local stakeholders can situate themselves in one of the resulting areas and extract the set of values 
ŦƻǊ ǘƘŜ ǊŜƭŜǾŀƴǘ ƛƴŘƛŎŀǘƻǊǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ άƭƻŎŀƭέ ƭŜǾŜƭ ƻŦ tDκ9{ ǇǊƻǾƛǎƛƻƴ ƻŎŎǳǊǊƛƴƎ ƛƴ ǘƘŜƛǊ ŀǊŜŀΦ 
They can then compare those values with average value of the Rural Typology to which they belong. 
This way, stakeholders can see clearly, for each selected indicator, the distance between the level 
measured in their area and the average value of their rural typology in Europe. Local values that 
depart significantly from the average can represent either higher performance or weaknesses of the 
particular area under investigation (depending on whether the gap is positive or negative), and 
highlight areas for further investigation. This might indicate the need, for example, for the collection 
of more detailed indicators and data available locally. It can also provide a means of raising awareness 
on specific issues or problems of the local area and inform initial discussions about the need for the 
establishment of a local initiative.   
The present deliverable is structured as follows: Section 2 provides a more detailed description of 
the rural typologies and the methods applied to produce the datasets; Section 3 presents and 
discusses the results of the computation of the average levels of PG/ES at the broad scale; Section 4 
presents an example of the use of the datasets provided with this deliverable, using two PEGASUS 
case studies as examples; and Section 5 provides some concluding remarks. Appendix 1 contains the 
detailed instructions on how to use the dataset provided in non-technical language.     
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2 Definition of the rural typologies of Europe 

The full description of the rural typologies used for the analysis within this deliverable and the 
method to derive them is presented in Van Eupen at al. (2012). Here, a summary is provided.  

In the last decades, change in the behaviour of the agricultural sector has induced a major change 
towards multi-sectoral rural areas. Existing European typologies characterizing rural regions are 
mostly one or bi-dimensional, at a coarse administrative scale, not able to describe the diversity of 
the regions involved. The regional typology used here is a response to new policies focusing on the 
diversity in regional rurality. It improves the determination which rural areas and situations are 
comparable, and the degree of generalisation that is possible. In addition, it provides a spatial and 
ΨǾƛǎǳŀƭΩ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǎŎƛŜƴǘƛŦƛŎ ŀƴŀƭȅǎƛǎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƻ ōƻǘƘ ό9¦-) policy makers and local 
stakeholders.  

Rurality is derived from a bi-dimensional matrix, which two axes are based on statistical screening of 
a wide range of relevant bio-geographical and socio-economic variables. By using (newly available) 
high spatial resolution datasets, the typology could be constructed as a 1 km2 grid, which can be 
aggregated to any administrative level: 

o Bio-geographical axis: 

1. Thirteen environmental zones (Metzger et al, 2005) aggregated to five Geographic 

Regions: Alpine, Atlantic, Continental, Mediterranean, North. Aggregation is based on 

altitude and climate. 

o Socio-economic axis, a combination of: 

2a. economic density, defined as the Gross Domestic Product (GDP) per person generated 

ǇŜǊ ǎǉǳŀǊŜ ƪƛƭƻƳŜǘǊŜ όϵκƪƳ2). It is an indicator of economic power and population density, 

ranking countries by their level of development. 

2b. Accessibility, defined as the average of the shortest travel time to six different city sizes 

given a defined transportation network, (roads, railroads, ferry-connections). The average 

travel time represents the relative importance of the different city sizes for the surrounding 

rural areas  

Figure 1 shows the maps of the dataset used for the bio-geographical and the socio-economic axes. 
The final 15 rural typologies are shown in Figure 2.  
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Figure 1 Bio-geographical and socio-economic axes for creating the rural typologies: (1) Thresholds per Environmental 
Zone, for a combination of (2a) Economic Density and (2b) Accessibility. Source: Van Eupen et al, 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 Map of 15 Rural typologies. Source: Van Eupen et al.(2012) 
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3 Results 
3.1 Agriculture 
Table 3 shows for each PG/ES considered for agriculture, the calculated mean value in each of the 15 types of rural areas, along with the standard 
deviation and the and the number of cells, which varies depending on the source and resolution of the indicator.  
Table 3: Number of cells (No.), mean (MEAN) value and standard deviation (STD) of selected indicators of PG/ES per rural class on the entire Europe and in the 15 rural 
typologiesς agricultural indicators 

  Env Zone EUROPE ALPINE ATLANTIC CONTINENTAL MEDITERRANEAN NORTH 

PG/ES Rurality 
Deep 
Rural 

Rural 
Peri-

Urban 
Deep 
Rural 

Rural 
Peri-

Urban 
Deep 
Rural 

Rural 
Peri-

Urban 
Deep 
Rural 

Rural 
Peri-

Urban 
Deep 
Rural 

Rural 
Peri-

Urban 
Deep 
Rural 

Rural 
Peri-

Urban 

Energy Input 
(MJ/ha yr) 

No. 1644566 1392898 347270 25746 29208 12938 245885 302554 86421 264463 385313 77503 220321 265415 106755 50214 80576 10190 

MEAN 14294 16663 21747 6664 9579 15208 13897 16797 18157 10315 14020 17100 15724 21392 31507 9438 12331 14791 

STD 17385 16765 24637 8890 9974 15020 8913 10302 10728 5751 6569 8144 21440 23491 37610 6946 8096 10167 

Energy Content 
Output 

No. 804655 1061638 293286 25539 29199 12652 246310 303334 86651 264265 384571 77122 218416 264205 106648 50053 80253 10213 

MEAN 48239 69295 80704 15242 29933 41922 63547 85584 87587 42857 65276 88756 41117 62894 75017 49269 62404 68927 

STD 45327 47009 48185 31873 38125 40632 57622 54487 55477 30482 39362 47057 44098 47038 40976 26359 30768 32111 

Irrigation (m3/ha 
yr) 

No. 2161158 1611820 426182 113554 100767 28049 426456 391637 115241 483475 511735 120101 461606 372441 136464 676067 235240 26327 

MEAN 200 327 486 26.0 60.7 185.3 204.4 268.5 222.1 261.2 212.7 140.6 466.5 825.8 1167.7 0.0 0.0 0.0 

STD 406 560 707 74.5 150.4 296.8 364.3 446.9 389.3 466.4 417.0 278.6 529.3 738.0 810.0 0.1 0.1 0.1 

SOC Loss 
(MgC/ha_yr) 

No. 882146 1153712 326693 29677 32048 14080 266354 323839 96053 278878 416020 86121 235927 282590 114479 65286 95612 15920 

MEAN 0.0443 0.0538 0.0624 0.038 0.122 0.174 0.058 0.053 0.048 0.047 0.044 0.051 0.033 0.073 0.076 0.025 0.023 0.022 

STD 0.1302 0.1207 0.1250 0.130 0.285 0.280 0.200 0.140 0.117 0.086 0.091 0.099 0.074 0.115 0.116 0.072 0.056 0.060 

Pest Control (0-
100) 

No. 654068 1039894 303156 9066 24218 11689 227848 285456 79791 241506 361030 79157 170576 238179 99679 62059 83081 13208 

MEAN 18.3 17.2 19.3 43.7 41.6 40.1 18.7 16.4 17.5 16.9 13.5 16.2 18.5 16.5 17.7 34.1 28.4 32.3 

STD 20.2 19.5 19.8 18.2 18.8 19.2 19.3 18.3 17.6 18.5 16.8 18.0 20.8 19.8 19.2 19.4 20.1 18.6 

Pollination (0-
100) 

No. 2429230 1712559 444593 115930 103331 28315 444136 397830 115689 500637 528068 121627 480231 384072 137751 888296 299258 41211 

MEAN 3.92 4.00 4.52 3.90 4.35 6.01 3.66 3.27 3.22 3.82 2.52 2.72 8.50 7.86 7.44 1.64 2.49 2.71 

STD 6.0 5.8 6.1 4.81 4.40 5.44 4.88 4.70 4.43 5.67 3.60 3.40 9.23 9.01 8.52 1.92 2.20 1.99 

Jobs (%) 

No. 2213866 1489303 423473 107698 89784 25599 440307 396960 115607 321919 338863 105502 463743 373907 136855 880035 289631 39905 

MEAN 16.5 11.7 6.2 18.09 14.13 11.98 13.57 7.79 3.87 25.86 16.07 9.16 22.93 13.10 5.44 11.04 9.16 3.80 

STD 15.9 14.0 9.9 18.05 15.56 14.82 12.52 9.71 6.05 22.82 18.90 13.57 17.79 14.30 8.04 8.54 8.59 4.19 

Pop_change2006-
11 (%) 

No. 2429230 1712559 444593 115930 103331 28315 444136 397830 115689 500637 528068 121627 480231 384072 137751 888296 299258 41211 

Diff. % -2.31% -0.59% 0.91% -5.02 -0.08 4.27 2.88 2.07 1.76 -3.74 -2.12 -2.11 -5.75 -0.23 2.20 -9.02 -6.98 0.22 
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Figure 3 and Figure 4 show the average values of the PG/ES examined in different rural areas by 
environmental zones and in environmental zones per different rural areas. 

Reading Table 3 along the rows allow the average level of delivery of each PG/ES across the different rural 
typologies to be compared. In each row, the best and worst values are highlighted in blue and red 
respectively. When comparing the values in Table 3, it should be remembered that irrigation (use of 
water), SOC loss and energy inputs (mainly the use of fossil energy) represent disservices or negative 
impact, so the higher the value the lower the service. Conversely, energy content output, pollination, pest 
control, jobs and population changes represent direct proxies of services or PG, so the higher the value, 
the higher the PG/ES.  

Energy input in the agriculture sector, representing the intensity of management (including the energy 
used in fertilisation, irrigation, machinery/fuel, seeds, electricity), is highest in the Mediterranean peri-
urban area. For example, the densely populated and highly-intensive arable land of the Po Plain in Italy, 
where high fertilizer inputs are associated with a high level of irrigation and use of machinery. A clear 
trend emerges also in relation to the degree of rurality: in each region, peri-urban areas have the highest 
values, followed by rural ones and deep rural areas feature the lowest energy input. The Atlantic region 
is the second most intensive, followed by the Continental one, comprising the less intensive land of 
Eastern countries like Romania and Bulgaria. When comparing the North and the Alpine environmental 
zones, results indicate that the former has higher values in the rural and deep rural areas, whilst the latter 
has slightly higher values in the peri-urban zone.  

The energy content output of agricultural biomass is highest in the Atlantic zone and, within it, in peri-
urban area. In this zone, highly-intensive specialist field crops dominated by cereals contribute to raise 
the average value. Again, a trend emerges, consistent across environmental regions, whereby values 
increase from the deep rural to the peri-urban areas. The Continental region is ranked second, followed 
by the Mediterranean, the North and the Alpine regions. 

As might be expected, average values for irrigation are highest in the Mediterranean region, particularly 
in peri-urban areas, and lowest (zero) in the North region. Values in the Atlantic and Continental region 
are of similar magnitude, but with some differences: in the former the highest average occurs in rural 
areas, whilst in the latter water consumption is higher in deep rural areas. Values in Alpine zone are overall 
low, but significantly higher in peri-urban areas compared to rural and deep rural ones. 

Soil organic carbon loss is highest in the steep Alpine zone, particularly in peri-urban and rural areas. 
Values in deep rural areas are lower probably due to the presence of rocky terrain and glaciers. The lowest 
values, therefore the highest level of service, are found in the North region, where values do not differ 
significantly between the three rural typologies. In the Mediterranean, values in rural and peri-urban 
areas are similar and significantly higher than in deep rural zones. In Continental and Atlantic regions 
values are lower and the variations among the classes of rurality is less pronounced. 

Natural pest control potential is highest in the Alpine region, featuring high levels of semi natural 
vegetation interspersed in or close to agricultural areas, and lowest in the Continental one. Values are 
highest in the deep rural class in each macro region, but the differences observed between rural 
typologies within single region are less relevant that differences observed between regions. The North 
area ranks second, whilst Atlantic and Mediterranean regions have similar values. 
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Figure 3 Average value of agricultural Public Goods/Ecosystem Service in rural areas by environmental zone.  
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Figure 4 Average value of agricultural Public Goods/Ecosystem Service in environmental zones by rural area types.  
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Values for the pollination potential indicator are highest in the Mediterranean region and lowest in the 
North. Here, a latitudinal gradient explaiƴǎ ǇŀǊǘƭȅ ǘƘŜ ƻōǎŜǊǾŜŘ ǾŀƭǳŜǎΣ ŀǎ ǿƛƭŘ ōŜŜǎΩ ŀŎǘƛǾƛǘȅ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ 
temperature and solar radiation (Zulian et al, 2013). In the Mediterranean, Continental and Atlantic 
regions, values increase as the degree of rurality increases, so highest values are found in deep rural areas 
and lowest ones in peri-urban zones. This is explained by the higher presence of flower-rich land cover 
types in less urbanised contexts. Conversely, in the Alpine and North region the opposite trend is 
observable, with values increasing with the degree of urbanization. This is explained by the fact that 
remote, deep rural areas in these regions comprise land cover types that do not tend support pollination, 
like forests core, bare rocks, glaciers and snow and, especially in the North, lakes.  (Zulian et al, 2013).  

The highest percentage of jobs in the agricultural sector is observed in the Continental-deep rural area 
(26%). This region comprises vast areas in countries like Romania and Bulgaria, where the agricultural 
sector has absorbed a significant proportion of the work force from former industrial areas after the 
collapse of the socialist systems (see Deliverable 2.3). Again, a trend is observable, consistent across 
environmental regions, whereby the higher the degree of rurality, the higher the share of jobs in 
agriculture. Low values are observed overall in the Atlantic region, with overall highly mechanised farms 
with low number of employees, although the lowest record is in the North-periurban area. 

As regards population change, we could only assess the trend in the years 2006-2011 due to data 
availability. The highest percentage increase in population in this period was registered in the Alpine-
periurban area (+4.3%), whilst the highest decrease (-9%) occurred in the deep rural areas of the North 
region. In general, deep rural areas show depopulation trends in all environmental regions except the 
Atlantic one, where an increase is observed in all the three rural typologies. 

3.2 Forestry 

Table 4 shows, for each forest PG/ES considered the calculated mean value, standard deviation and the 
number of grid cells (1 km), in each category of rural areas by environmental zone. Note that the number 
of grid cells may vary from one indicator to other because they were provided from different sources. In 
Table 4, erosion potential represents a negative impact (the inverse of soil protection). Conversely, wood 
production, carbon storage and tree species diversity represent PG/ES, therefore the higher the value, 
the better. 

Patterns of forest ES/PG in rural areas by environmental zone and in environmental zones by rural areas 
are illustrated in Figure 5. Higher levels of wood production are observed in rural areas in the Alpine, 
North and Mediterranean zone. The maximum occurs in the North rural zone. As expected, low levels of 
wood production are found in the Mediterranean zone regardless of rurality level. Some peri-urban areas 
exhibit relative high values of wood production, specifically in the Continental, Alpine and North zone, a 
fact that could be associated with high accessibility to wood resources.  

Amounts of carbon stock in forest areas are higher in the Continental and Alpine zone, followed by 
Atlantic, North and Mediterranean zone. Increasing levels of carbon stock from deep rural to peri-urban 
are observed in the Alpine and Mediterranean zone. Lower values of carbon stock are observed in deep 
rural zones in the North, Alpine and Mediterranean regions. In contrast, in the Continental zone higher 
carbon stock is observed in the deep rural region. 

Erosion potential of forest soils is markedly higher in Alpine and Mediterranean zones regardless of 
rurality level. This seems to be associated with environmental characteristics, specifically precipitation 
regime, soil and topographic characteristics. Relatively low values of erosion potential are found in the 
North zone in deep rural and rural zones. In Atlantic and Continental zones, the potential for erosion 
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decreases from deep rural to peri-urban zones. The opposite pattern is observed in the Mediterranean 
zone. 

Tree species diversity exhibits higher values in the Alpine zone, followed by Continental and North regions. 
Environmental characteristics such as climate, soils or altitudinal gradient, seem to drive tree species 
diversity across ecological zones. The effects of different degrees of rurality seem to be less evident. In 
fact, in the Atlantic and Continental zones there is a decreasing gradient of tree species diversity from 
deep-rural to peri-urban zones. In contrast, the opposite pattern is observed in the Mediterranean zone 
where an increasing level of tree species diversity is found from deep-rural to peri-urban. Finally, in North 
and Alpine zones the highest levels of tree species diversity are in the rural category. 

 

 
























