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Report onmapping lessons and developing the operational framework

Executive summary

The objective of D5.2 is to provide a European benchmark to the PE@AS&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 frommEuropean pespective and inform stakeholdeliscussions.

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
ecoy/stem 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 anddrspecies diversity. We also consider jobs in
agriculture and population change in the period 28061 Mmm | & LINPEAS& F2NJ (K
GAGLFEAGRQD CAYylLfftes ¢S AyOfdzRS AYRAOlofisavishe Ay
food andwood 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 wohbklnot lower than NUTS3.

The information that results from the spatial analysis of the abmentioned indicators/proxies is
presented in maps and tables, which we have made available as annatddthe PEGASUS Toolkit

(see ADD LINK). The PEGASUS Twokitned 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.

CKS YILLRYS MWNRBARSAE | SN IS @l fdzSa 2F GKS
aggregation levels, which enable comparison across scales and regions considering the level of
locality ofthe 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, ruraliédperiurban) from the FAR®U 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 characterigs, derived from the combination of NUTS3 regions and the above mentioned
15 rural types.

When using the addn, 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 indicatoesirring 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 identifypotential 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
zonesand 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 perban areas, followed by rural and deep

rural ones in all environmental zones. Similarly, the share of jobs in agriculture and changes in

This progct has received funding fromtfedzNR LISy ! yA 2y Q& | 2NAT 2y i
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populationg proxies for rural vitality increase from perurban to deeprural 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/ESivdgkd 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 asessments for investigating the observed patterns.

We applied the adebn to two Pegasus case studies (the extensiverhaly production in the Murau
Region in Austria and the tomato supply chain in northern lItaly), to demonstrate how the
benchmarking cabe used.

It should be noted that the interpretation of the indicator results needs to be analysed carefully
together with the scientists developing them, aftitht 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 usedor 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 Hreacks representing
average values over larger areas in Eur@pehich goes beyond the above mentioned local
knowledge¢ can help to place the local area in the broader context. This in turn can help the
identification of issues or problems that may haweeh 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.

This progct has received funding fromtfedzNR LISy ! yA 2y Q& | 2NAT 2y i
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1 Introduction

The overall objective of D5.2 is to provide a European benchfoatke 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 asgdrt of the PEGASUS Toolkit (described in
D5.3) asneans of characterisingwironmental performance from Buropean perspective in relation

to a set number of indicators within a local context, which in turn can be used to highlight issues and
informa G { SK2ft RSNAQ RA&AOdzaaA2yad ¢KS (22t Sylof S:
social indicators at the local scale with benchmark values of broader megions with similar
environmental and social characteristics to which the local asdarys.

This deliverable is linked to deliverable S\Myorking Together to Build a Successful InitiatiTée
Pegasus Toollkitand intends to provide complementary background information to its potential
users, mainlylocal actors but also policy makersand academics Defining the local context is
highlightedin Deliverable 5.3 as a key preliminary activity to start any initiative ragdires the
identification of the core characteristics of the area and/or system around which the wéiai
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 spattabplicit indicators covering the entire European
territory, so that they can be used by any local group regardless of its location in th€hEU.
indicatorsare proxies forthe PG/ESxamined in Deliverable 2.8Jus agricultural production and
intensity of managementas well aswood production These indicatorgTable 1) were selected
because data were availabler the entire Europe andt adequate spatial resolutiothigher than
NUTS3)

This project has received funding from thedzNB LISy ! YA 2y Q& | 2NAT 2y 2
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Tablel List of PG/ES covered in this deliverable with related indicator/proxy and unit of measurement

PG/ESS Proxy/indicator Unit of measurement
Energy content output ofgricultural biomass MJ/ha year
Agricult_uraland forestry| Average (200€2010) wood production in fores{source: mdha year
production Verkerk et al.2015).
Total energy input in agricultural land MJ/ha year
Water availability Water abstraction by irrigation m¥ha year
Soil organic content (SOC) loss in tH&0cm layer Mg C/ha year
Soilfunctionality Average (2002012) soil loss potential in forestsource: Mg/ ha year

Borrelli et al, 2016).

Landscape potential to support flying insects predating Dimensionless Inde

Natural pest control crop pests score (6100)

Dimensionless Inde

Pollination Landscape potential to support pollination by wild bee score (6100)

o Percentage of jobs in the agricultural sector %
Rural vitality

Population change in rural areas betgn 2006 and 2011 %

Carbon density in forests from remotely sensed rac

Carbon storage imagery (2010fsource:Thurner et al.2014).

kg CInt

Dimensionless Inde

Tree species diversity | Tree species richness (26R2010)(source: de Rigo2016) score

The indicators thus cover environmentahd socialaspects of rurahreas Obviously they are not
meantto be exhaustive: any initiative will rely upon the collection of more detailed data available at
the local level, howevelithey can be used tadentify strengths, weaknesses and peculiaritiesaof
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: thatmbviding 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 soeconomic contexts (such as the entire EU, for example).

To derive statistics for local and broad areas, we used classificatidhe European territory that
already existed and which were deemed relevant for their relationship with the supply of public
goods and ecosystem services, i.e. tlueal typologieselaborated by Van Eupen at al. (2012),
described more in detail in secho2. These authors combined a zonation based on climatic and
environmental characteristicsthe 13 European Environmental zones elaborated by Metzger et al.
(2005) ¢ with data on economic density and accessibility measuring the degree of rurality of
territories, to produce a pafturopean map at a spatial resolution of 1%km

Environmental zones by Metzger et al., (200&ye elaboratedhrough a statistical stratification of
Europe based on a set of relevant climatic and environmental variables. Theisebel subdivision
of Europe in 13 zones that can be considered relatively homogenélthesse 13 zones were
subsequently grouped by Van Eupen et al (2012) in 5 makG8&ographical regiong Alpine,

This project has received funding from thedzNB LISy ! YA 2y Q& | 2NAT 2y 3
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Atlantic, Continental, Mediterranean and Norgtand @mbined with indicators of economic density
and accessibility to defir@0Orurality classes} for each of the 5 Biseograpiical regions: Deep Rural,
Rural Perturbanand Urban This classification is used in the present deliverable because it considers
environmental and socieconomic aspects relevant for the delivery of the PG/ES examined. Statistics
for each of thel2 indicators were thus computed in each of the 15 zong@drban areas were
excluded)}o be used as benchmark for comparing the valpeovided at the local level.

Values at thdocal level were calculated mverlaying the map of the 15 main rural typologies with
an administrative subdivision, i.RUTS3 areas. NSBtands foNomenclature des unités territoriales
statistique§  AGHaSsfficati@n of Territorial Units for Statiséicand 5 a standard classification
adopted by EUROSTAT, the statistical department of the Euro@mammission, toclassify
administrative units in a hierarchical way. NUTSO correspond to soogletries NUTSL1 teegional

or superregional areas depending on the country (ed.gnderin Germany,Regions in Belgium)
NUTS to regionsor provincesand NUTS 3 to lower level administrativeitdrwith different names
depending on the countr{seeTable2 for an overview of NUTS3 definition in the EBjovinces in
Italy and Spain, Departments in Frangsstricts in Germany(Krei9, groups of districts in Austria
(BezirB, Arrondissements BelgiumCOROP regian the Netherlands, groups of counties in Estonia,
groups of municipalities in Portugal, administrative regiokgjg in Czech Republitjpper tier
authorities and groups of unitary authorities and district€£ngland

Table2 Nomenclature of NUTS3 units in EU Member states.

EUMember State NUTS 3 Name No. of NUTS3
Austria Groups ofdistricts 35
Belgium ArrondissementgVervierssplit into two) 44
Bulgaria Oblasts 28
Cyprus T 1
Czech Republic Administrative regions 14
Germany Districts(Kreig 429
Denmark ProvincegLandsdelg 11
Estonia Groups ofcounties 5
Spain Provincest Islandst Ceutaand Melilla 59
Finland Regions 20
France Departmentst DOM 101
Greece Prefectures 51
Hungary Countiegmegye +Budapest 20
Croatia Counties 21
Ireland Regional Authorities 8
Italy Provinces 110
Lithuania Counties 10
Luxembourg T 1
Latvia Statisticaregions 6
Malta IslandgMalta and Gozo + Comino) 2
Netherlands CORORP regions 40
Poland Subregions 66
Portugal Groups ofmunicipalities 30
Romania Countiest Bucharest 42

This project has received funding from thedzNB LISy ! YA 2y Q& | 2NAT 2y 4
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Sweden Counties 21
Slovenia Statistical regions 12
Slovakia Regions 8
Upper tier authoritiesand groups ofinitary 93
authoritiesanddistricts (England)
, , Groups ofPrincipal AreagWales) 12
United Kingdom Groups ofCouncil Areas or Islands Areas 23
(Scotland)
Groups ofdistricts(Northern Ireland) 5

The intersectiorbetween NUTS 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 NUF &gionsn the EUs 3,406km?, but it is not homogeneous across countries,
beinginverselycorrelated to the population density: fangesin factfrom 890 knt in Germany, to
1,413 in UK, 232 in Italy, 821 in France, 8,575 in Spal,769 in Finland and 21,408 in Sweden.
Local stakeholders can situate themselves in ondefresulting areas and extract the set of values
F2N) GKS NBtSOFIyd AYRAOFG2NE NBLINBaSydaay3
They can then compare those values with average value of the Rural Typology to which they belong.
Thisway, 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 eithehbigperformance 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 detailedmdicators 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 &ructured as follows: Section 2 provides a more detailed description of
the rural typologies and the methods applied psoduce the datasets; Section @esents and
discusses the resultsf the computation of the average levels of PG/ES at the broad;ssat#ion 4
presents an example of the use of the datasets provided with this deliverable, MONgEGASUS
case studies as exampgjand Section 5 provides some concluding remarks. Appendix 1 contains the

detailed instructions on how to use the datasebpided in nortechnical language.

research and innovation programna@der grant agreement No 633814
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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). Herenmaty is provided.

In the lastdecadeschange in the behaviour of the agricultural sector has induced a major change
towards multisectoral rural areas. Existing European typologies characterizing rural regions are
mostly one or bidimensional, at a coae administrative scale, not able to describe the divgrsf

the regions involved. Theegional typologyused heres a response to new policies focusing on the
diversity in regional rurality. It improves the determination which rural areas and sitisatioa
comparable, and the degree of generalisation that is possible. In addition, it provides a spatial and
WHAEdzZE £ Q FNIYSE2N] F2N) a0ASy A Fpoldy rhalerstaiddosad | Y
stakeholders.

Rurality is derived from ad{giimensional matrix, which two axes are based on statistical screening of
a wide range of relevant bigeographical and soceconomic variables. By using (newly available)
high spatial resolution datasets, the typology could be constructed as a?XQikdy) whth can be
aggregated to any administrative level:

o0 Biogeographical axis
1. Thirteen environmental zonegMetzger et al, 20059ggre@ted to five Geographic
Regions: Alpine, Atlantic, Continental, Mediterranean, Nohiigregation is based on
altitude and climate.

0 Socieeconomic axis, a combination of:
2a. economic densitydefined as the GrodsomesticProduct (GDP) per person generated
LISNJ &lj dzF NB P Alfisay Bdichtd of eomoiniy” power and populatienslity,
ranking countries by their level of development.

2b. Accessibilitydefined as the average of the shortest travel time to six different city sizes
given a defined transportation network, (roads, railroads, faropnections). The average
travel time represents the relative importance of the different city sizes for the surrounding
rural areas

Figurel shows the maps of the dataset used for thie-geographical and the socgEconomic axes
The final 15 rural typologies are showrFigure2.

This project has received funding from thedzNB LISy ! YA 2y Q& | 2NAT 2y 6
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™ high-resolution
Economic Density / KM2

Environmental Zones high-resolution

Accessibility / KM2

CES e

Figurel Biogeographical and socieconomic axes for creating theral typologes (1) Thresholds per Environmental
Zone, for a combination of (2a) Econominsity and (2b) Accessibili§ource: Van Eupen et al, 2012

North Atlantic
peri-Urban [l Peri-Urban
| Rural - Rural

| Deep Rural I:I Deep Rural

Mediterranean  Alpine
Peri-Urban - Peri-Urban

Rural - Rural
DeepRural  [_| Deep Rural
Continental - Urban areas
Peri-Urban
| Rural

| Deep Rural

Figure2 Map of 15 Rural typologieSource: Van Eupet al.(2012
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3 Results
3.1 Agriculture
Table3 showsfor eachPG/ES considerddr agriculture the calculated mean value in each of the 15 types of rural areas, along with the standard

deviation and theand the umber of cells whichvariesdepending on the source and resolution of the indicator
Table3: Number of cells (No.), megMEAN)value and standard deviation (STdf)selected indicators of PG/p&r rural class on the entire Europedan the 15rural
typologieg, agricultural indicators

Env Zone EUROPE ALPINE ATLANTIC CONTINENTAL | MEDITERRANEAI NORTH
. Deep Peri Deep Peri Deep Peri Deep Peri Deep Peri Deep Pert
PG/ES Rurality Rural Rural Urban | Rural Rural Urban| Rural Rural Urban Rural Rural Urban | Rural Rural Urban | Rural Rural Urban

No. [1644566| 1392898| 347270| 75746 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
No. | 804655 | 1061638| 293286| 25539 29199 12652| 246310 303334 86651 | 264265 384571 77122 | 218416 264205 106648 50053 80253 10213
MEAN | 8239 | 69295 | go70a | 15242 29933 41922| 63547 85584 87587 | 42857 65276 83756 | 41117 62894 75017 | 49269 62404 68927
STD | 45327 | 47009 | agiss | 31873 38125 40632| 57622 54487 55477 | 30482 39362 47057 | 44098 47038 40976 | 26359 30768 32111
No. |[2161158| 1611820| 426182| 113554 100767 28049| 426456 391637 115241| 483475 511735 120101| 461606 372441 136464| 676067 235240 26327

Energy Input
(MJ/ha yr)

Energy Content
Output

Irrigation (m3/ha

v MEAN | 200 | 327 | 486 | 260 607 1853| 2044 2685 2221 | 2612 2127 140.6 | 4665 8258 1167.7| 00 00 0.0
STD | 406 | 560 | 707 | 745 1504 296.8| 3643 4469 389.3 | 466.4 4170 2786 | 5293 7380 8100 [ 01 0.1 0.1

S0C Loss No. | ggo146 | 1153712 326603 29677 32048 14080 266354 323839 96053 | 278878 416020 86121 | 235927 282590 114479| 65286 95612 15920
(MaChha yry  MEAN | 00443 | 0.038 | 0.0624| 0.038 0122 0.174| 0058 0053 0048 | 0047 0044 0051 | 0.033 0073 0076 | 0.025 0023 0.022

STD 0.1302 | 0.1207 | 0.1250| 0130 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
No. 654068 | 1039894 303156 9066 24218 11689| 227848 285456 79791 | 241506 361030 79157 | 170576 238179 99679 | 62059 83081 13208

PestControl @ oo\ | 183 | 172 | 108 | 437 416 401 | 187 164 175 | 169 135 162 | 185 165 177 | 341 284 323

= stD | 202 | 195 | 198 | 182 188 192| 103 183 176 | 185 168 180 | 208 198 192 | 194 201 186
No. |2429230| 1712559| 444593| 115030 103331 28315| 444136 397830 115689| 500637 528068 121627| 480231 384072 137751| 888296 299258 41211

Pc’"iri%t(i)c)’n ©  Mean | 392 | 400 | 452 | 390 435 01| 366 327 322 | 382 252 272 | 850 786 744 | 164 249 271
st | 60 58 | 61 | 481 440 ©544| 488 470 443 | 567 360 340 | 923 901 852 | 192 220 199

No. | 2213866 1489303| 423473| 107698 89784 25599 440307 396960 115607| 321919 338863 105502| 463743 373007 136855| 880035 289631 39905

Jobs (%) MEAN | 165 | 117 | 62 | 1809 1413 1198| 1357 779 387 | 2586 1607 916 | 2293 1310 544 | 11.04 916  3.80

STD | 159 | 140 | 99 | 1805 1556 1482 1252 971 605 | 228 1890 1357 | 17.79 1430 804 | 854 859  4.19
Pop_change2006  NO. [ 2429230| 1712559 444593( 115030 103331 28315( 444136 397830 115680| 500637 528068 121627| 480231 384072 137751| 888296 299258 41211

11 (%) Diff. % | 23106 | -059% | 0.9106| 502 -0.08 427 | 288 207 176 | 374 212 211 | 575 -023 220 [ 902 698 022

This project has received funding from tedzNB LISy ! YA 2y Q& | 2NAT 2y 8
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Figure 3 and Figure4 show the average values of the PG/ES examined in different rural &seas
environmental zones and in environmental zones per different rural areas.

Readingrable3 along the rowsallow the average level of delivery of each PG/ES across the different rural
typologies to be comparedin each row, the best and worst values are highlighted in blue and red
respectively. When comparing the valuesTiable 3, it should be remembered that irrigation (use of
water), SOC loss and energy inp(mainly the use of fossil energggpresent 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 inputn the agriculture sectqrrepresenting 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, tloensely populated and hidjzintensive arable land of the Po Plain in Italy,
where high fertilizer inpug are associatedwith a high level of irrigation and use of machinery. A clear
trend emerges also in reifan to the degree of ruralityin each regionperturban areas have the highest
values, followed by rural ones and deep rural areas feature the loamestgyinput. The Atlantic region

Is the second most intensive, followed by the Continental one, comprising the less intensive land of
Eastern counies like Romania and Bulgari@hen 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 perban zone.

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

As might be expected, average values for iriigatare highest in the Mediterranean region, particularly

in perturban 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 averagesoicctural

areas, whilst in the latter water consumption is higher in deep rural areas. Values in Alpine zone are overal
low, but significantly higher in pedrban areas compared to rural and deep rural ones.

Soil organic carbon loss is highest in theegt Alpine zone, particularly in pariban and rural areas.
Values in deep rural areas are lower probably due to the presence of rocky terrain and glaciers. The lowes
values, therefore the highest level of service, are found in the North region, whéresveo not differ
significantly between the three rural typologies. In the Mediterranean, values in rural andinbam

areas are similar and significantly higher than in deep rural zones. In Continental and Atlantic regions
values are lower and the vations 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 agricultuaakas and lowest in the Continental one. at 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 Mediterean regions have similar values.

This project has received funding from edzN2 LISy ! YA 2y Q& | 2NAT 2y 9
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Energy Input (MJ/ha year) Water abstraction by irrigation (m3/ha year)
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Values for he pollination potentiaindicator arehighest in the Mediterranean region and lowest in the
North. Here, a latitudinal gradientexpfas  LJF NIif 8 GKS 20aSNWSR QI f dzSazx
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 valuasdranfdeep rural areas

and lowest ones in petrban zones. This is explained by the higher presence of flaaledand cover
types in less urbaeed contexts Conversely, in the Alpine and North region the opposite trend is
observable, with values incasing with the degree of urbanizatioihis is explained by the fact that
remote, deep rural areas in these regions comprise land cover types thaitdend support pollination,

like forests core, bare rocks, glaciers and snow and, especially in the, Ndaes. (Zulian et al, 2013)

The highest percentage afl)s in the agricultural sector is observed in the Contined&sp rural area
(26%) This region comprises vast areasauntries like Romania and Bulgaria, where the agricultural
sector has alwbed a significant proportion ahe work force from former industrial areas after the
collapse of the socialist systems (see Deliverable 2.3). Again, a trend is observable, consistent acro:
environmental regions, whereby the higher the degree of ruyalthe higher the share of jobs in
agriculture.Lowvalues areobserved overall in the Atlantic regiowjth overall highly mechanised farms

with low number of employeeslthough the lowest record is in the Norfferiurban area.

As regards population change, we could only assess the trend in the year2@0DG&lue to data
availability. The highest percentage increase in populatiorthis period was registered in the Alpine
periurban area (+4.3%), whilst the highest decreaSeég(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

Table4 shows for each forest PG/ES considered the calculated mean value, standard deviation and the
number of grid cells (1 km), in eache@gory 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
Tabled, erosionpotential 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 ardgsenvironmental zone and in environmental zorisrural areas

are illustrated inFigure5. Higter 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 exdeuwtdelels of

wood production ardoundin the Mediterranean zone regardless of rurality leveln® perturban 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 stocin forest areasare higher in the Continental and Alpine zone, followed by
Atlantic, North and Mediterranean zone. Increasing levels of carbon stock from deep rural-tolpeami

are observed in the Alpine and Mediterranean zobewervalues of carbon stock are observieddeep

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 potentialof forest soilsis marledly higher in Alpine and Mediterranean zones redass of
rurality level. This seems to be associated with environmecttakacteristics specifically precipitation
regime, soil and topographic characteristics. Reldjivew values of erosion potential af®und in the

North zone in deep rural and rurabnes. In Atlantic and Continental zoné&se potential for erosion
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decreagsfrom deep rural to perurban zones. The opposite pattern is observed in the Mediterranean
zone.

Tree species diversity exhibits higher values in the Alpine zone, follow@driynental and Northegions
Environmentalcharacteristicssuch as climate, soils or altitudinal gradieséem to drive tree species
diversity across ecological zones. The effectdifférent degrees ofurality seem to be less evident. In
fact, in theAtlantic and Continental zones there is a decreasing gradient of tree species diversity from
deeprural to perturban zones. In contrast, the opposite pattern is observed in the Mediterranean zone
where an increasing level of tree species diversity isdduom deeprural to perturban. Finally, in North

and Alpine zonethe highestlevels of tree species diversity are in the rural category.
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