MEAScope

SSPE-CT-2004 501516 STREP
MEA-Scope

Micro-economic instruments for impact assessmentufifunctional agriculture to
implement the Model of European Agriculture

STREP

"Developing further the multifunctionality concesatd making it operational as a policy
instrument"”

Deliverable D7.6

Piorr, AL, F. Ungard, C. Sattlet, M. Damgaardj A. OsucH, K. Happé,
A. Ciancaglint, S. Uthe$

Summary of results for the implementation of a
targeted policy model towards multifunctionality

Due date of deliverable: 10/2007
Actual submission date: 12/2007

Start date of project: 01/05/2004 Duration: 42 then
Organisation name of lead contractor for this dehble: ZALF
Draft

Project co-funded by the European Commission withirihe Sixth Framework
Programme (2002-2006)

Dissemination Level

PU Public

! Leibniz-Centre for Agricultural Landscape and Lassk Research (ZALF), Eberswalder
StralRe 84, 15374 Muncheberg, Germany

“Research Institute for Hydrogeological Protectidational Research Council, Via Madonna
del Piano 10, 50019, Sesto Fiorentino, Italy

®Dpt. of Agricultural and Land Economy, UniversitiyRlorence, P.le delle Cascine 18, 50144
Firenze

* Institute of Agricultural Development in CentralcaEastern Europe (IAMO), Theodor-Lieser-
Str. 2, 06120 Halle (Saale), Germany



Contents

2

SUMIMAIY ..ttt e e e e e e et et e e e e e ettt e e e e e eetba e e aaeenneeeesnnns 4
INEFOTUCTION ... e e e e e e e 5
2.1 Targeting Of the CAP ... e 5
2.2 Outline of the MEA-Scope modelling proCeduUrBa. .....ccccuuvriiiiiiiiiiiieeeeeeeeeeeee 6
2.3 Objective and Structure of the report ... 6
Scenario driven analysis of land use changeslegted farms: Results from
the case study Ostprignitz-Ruppin (GErmany) ...ceue.cccccuveveviiiieieeieeeeeeeeenn. 8
3.1 The case study region OPR .........uuiiiceee e 8
3.2 Policy scenarios of the MEA-Scope modellingrapch .............ccccoeeiviiiiiinnnnnnn. 9
3.3 General Scenarios of Future Agricultural Depments..............ccccevveeeeeeeeennnn, 10
3.4 Selection of target farm groups according BNACGOS.............ccoceevvvririiireeeeene. 13
3.5 Scenario COMPELItIVENESS .......ccceviiiieeeeeeer e ee e e et e e e e e ennnaeeeeeas 14
3.5.1 Results for arable farms............oiceceeamiiiii s 14

3.5.2 Results for intensive grassland farms e ..ooooeeeviiiiieieiiiiiinieeeieiiiineeeeen. 16

3.6 SCENArIO ENVIFONMENT.......oiiiiicememee ettt e e e e e e e e mmnnne e 18
3.6.1 Results for arable farms with high share ARUn Natura 2000 areas........... 18
3.6.2 Results for extensive grassland farms in tda2000 areas...........cccceeeeeeeennnn. 22
3.7 Scenario rural Viability ............ooiiiiii e 23

3.7.1 Results for 2 neighboured municipalities wdiffierent rural viability settings 24

3.7.2 Analysis of the adaptive behaviour of theoththating farms.............ccccceee. 26
Analysis of spatially explicit patterns of pglienduced land use changes:
Results from the case study Mugello (Italy)..ecececveeeeeeeeriiieiiie 29

g I 1 11 o T 3o 1 o) 29

4.2 The study area MUQEHO .........coooviiit e 29

4.3 Field type definition and mapping: linking fatgpology and site topology...... 30

4.4 Results on MEA-scope poliCy SCENANOS ...ccceeeiiiiiiiiiiiiiiiiiiiiieeeeeeeee e 32

4.4.1 Land USE CRANJES......ccoiiiiiiitceeeemee ettt ettt e e e e e e e e a e mnnnne e e 32

4.4.2 Environmental Services’ INAICALONS . ....eee e 33



4.4.3 Quantifying spatial PatternsS..........cccceeo e 37

S5 CONCIUSIONS ...ttt ee e 39
5.1 Conclusions from the OPR case study reSearChi.........cccccccevvveeieeeiieniiiinnnnnns 39
5.2 Conclusions from the Mugello case study re$earc.............ccooeevviiiviiininnnnn. 41
5.3 OULIOOK ...ttt e e 42
5.3.1 The MEA-Scope simulations as a tool for batisgeting of policies ............. 42
5.3.2 Lessons learnt from the MEA-SCOPE PrOJECL cceevvvvviviviiiiiiiiiiiieeeeeeeeeeee e 43

B R EIBINCES ... e et e ettt m— e e 45



1 Summary

The latest reform of the European agricultural @oliaims at stimulating more
competitiveness on global markets, more environalesundness, supporting rural
viability and better meeting consumer demands. F20d4B3 further far-reaching policy
changes are expected leading to on-going adaptptmresses of European farms that
will change the rural landscapes and their socamemic conditions drastically.

The EU-project MEA-Scope has developed alterndtinere scenarios of the Common
Agricultural Policy (CAP) targeting towards specifiural development potentials. In
this research report, we present (1) the methogotogderive the scenarios, and
selected results for MEA-Scope case study regioii8)iGermany, and (3) Italy.

To identify main drivers of the future developmentthe CAP, MEA-Scope applied a
participatory approach that involved regional stetders, EU officials, scientific
experts and computer modellers, eventually regultm four alternative EU policy
scenarios (status quo, competitiveness, environmanat viability) with varying ¥ and
2" pillar policy settings of the CAP, 2002 as basarynd a time horizon of 15 years to
be covered. The scenarios were implemented in aplexmmodelling procedure,
involving an agent-based model (AgriPoliS), a btomomic farm model (MODAM)
and a Nitrogen flow model (Farm-N) to simulate ttignamics of structural and
management change and their impacts on multifumaliky indicators for all farms in
our case study regions.

For the case study in Germany, soil fertility, desition status and socio-economic
variables were used as criteria to identify pdditipriority areas (‘target areas’) that
refer to the three axes of the Rural Developmerdggimmes: competitiveness,
environment and rural viability. It could be provérat farms located in target areas
react differently with regard to the adaptationgasses of the farms than the case study
average. Despite of sometimes radical land use gasamf single farms, a geo-
referenced multifunctionality impact assessmenh&aly showed less distinct impacts
from average than expected. On the other handnlgsas identified several farm types
that provide unexpected positive synergies.

For the case study in Italy, characterised by & degree of heterogeneity, an upscaling
procedure was specifically developed, which allovigda spatially explicit application
of the modelling tool and for an integrated anayand impact assessment through the
application of a number of georeferred biotic abtb#@c indicators. Results, presented
in this report for an abiotic indicator, show thetder the specific policy scenarios the
indicators responses are highly variable within thgion depending of the landscape
component considered. The spatially explicit appnoadopted proved to be necessary
to properly evaluate the impacts of policy scermamm the environmental services
provided by agriculture. A variogram analysis pd®d a valuable tool to quantify and
compare analytically the spatial structure of thedl use intensity under the different
policy scenarios. Based on these exemplary restdts;lusions on better targeting of
policies towards multifunctionality are drawn, ahe contributions delivered the MEA-
Scope project in order to improve targeting argaaily discussed.



2 Introduction

2.1 Targeting of the CAP

Already with the Agenda 2000 “better targeting”@AP policies has been one of the
central objectives, mainly focussing on an improgatmof funds distribution with an
orientation “towards rural development spendingemated to help rural society as a
whole” (EC 2004).

With the 2003 CAP reform, the national implememtatof CAP offers the Member

States further policy options towards better disttional implications. The programmes
allow for individually link financial support to sgific features of the agricultural sector
or to specific geomorphologic or socio-economiceptils of NUTS1/ NUTS2 regions

and to target CAP benefits towards selected beagés.

By principle the newly available options offer tMember States high flexibility and
the scope for targeting support (Baldock et al. 20though, the new generation of
CAP reform instruments is also regarded less sesgiecific and of more horizontal
character due to further links with environmentat aural development objectives,
without having as clear a relationship betweengaall implementation mechanisms as
might be hoped for. The single farm payment isaskd being a non-targeted policy
instrument, trying to achieve too many differentjeatives (‘income support’,
‘compensation payment’, ‘land-management’ paymangnce (Grant 2007).

According to a stakeholder and literature surveydwtcarried out for the DG
Agriculture (Baldock et al. 2002), the strategy émvironmental integration in the CAP
should seek for coherence and complementarity legtvpmlicies intended to pursue
different objectives. With regard to support enmireental goals the study attests the
improved potential for that purpose, but confirrhattmeasures often do not appear to
have been widely used to target specific envirortaleconcerns. It is stated that
empirical information on the environmental effeofsspecific CAP measures is very
limited, particularly for the purpose if isolatiigese effects from other drivers, and that
in addition different farming systems will respoma different ways to common
instruments. Targeted policy measures and sel@astrdiments hence have to focus on
appropriate, e.g. environmentally beneficial, nggment at farm level (Baldock et al.
2002).

Particularly the second pillar of the CAP offer<isiselective instruments. With the
introduction of the of three funding axis “improgirtompetitiveness for farming and
forestry”, “environment and countryside”, and “impmg quality of life and

diversification of the rural economy” the Rural Répment Policy 2007-2013 further
proceeds in providing more targeted support in @@owe to particular regional
development objective settings. From the farmerspgsetive the principle of voluntary
implementation allows for farm individual decisitor participation in the Programmes
and of selection of appropriate measures to fudiegelop their entrepreneurial profile.

Though, for ex-ante policy assessment the queatisas in how far the implementation
practice of first and second pillar policies protessupport a further exploitation of
particular development regional potentials. Witk #xpected further shift of financial
support from the first to the second pillar, instents will become less regulative.
National rural development programmes even mord have to ensure that the
portfolio of offered measures is designed in a halljective way and proves to be cost



efficient likewise. The effectiveness of goal aslement will increasingly depend on
reaching a high acceptance of measure by farmeredtarget group”.

2.2 Outline of the MEA-Scope modelling procedure

The research approach chosen in the MEA-Scope gbragdlows for an in depth
analysis of such as the above raised questionsthBymeans of economic and
environmental modelling simulations on managemestisions of typical farms in
seven European regions have been carried out er dodassess farmers responses to
different CAP policy options (Happe et al. 2007).

The simulations have been run with a linked modglprocedure based on the dynamic
agent based model AgriPolis, the economic-envirgrialdinear programming model
MODAM and the dynamic Nitrogen flow model Farm-N nkimg at single farm level
farm. AgriPolis identifies a high number of typidakms in a region, based on FADN
data and primary data gained from regional singtenfsurveys. It calculates structural
change impacts of policy scenarios in a time semeainly based on competitive
behaviour of typical farm agents on the land reatkat. The strength of AgriPolis is
the ex-ante assessment of pillar one measures. h@nbasis of detailed single
management practise descriptions of cropping ammdtock management procedures for
different intensities and site qualities (e.g. detttility classes) MODAM calculates
changes in economic and in biotic and abiotic emrrental indicators at single farm
level. The link to AgriPolis is given by referrirtig all typical farm types in a region,
area weighted to their share within the total regidepending on policy scenario
induced changes. Farm-N analysis farm internalogén dynamics, and calculates
liquid and gaseous losses (nitrate, ammonia) thatirobetween grassland, stable and
arable land at single farm level. Analyses are mfadegroups of typical farms and
linked to AgriPolis in the outlined way. A detailedescription of the modelling
procedure is given by Damgaard et al. (2006). Byetiping a procedure for spatially
explicit localisation of the typical farms in a rdandscape, MEA-Scope managed to
link the modelling results at both scales (farm #atblscape) (Kjeldsen et al. 2006,
Dalgaard et al. 2007, Damgaard et al. 2007). Thecalmg procedure allows for
identifying and evaluating policy impacts for spgeciarget areas and/ or for specific
farm types or groups of farm types. Whereas Osuticl. 2007) present an in depth
analysis of MEA-Scope modelling results with theus on exemplary policy issues,
and Waarts (2007) provides an analysis on the bpiyaof the MEA-Scope Tool with
reference to key Non Commodity Outputs, this repadtiresses the question of
targeting of the CAP by selective analysis of mindglresults. It refers to modelling
results from two of the case study regions onlytp@gnitz-Ruppin (OPR) in Germany
and Mugello in Italy.

2.3 Objective and Structure of the report

The objective of this report is to introduce twdéfetient methodological approaches for
the analysis of targeting of policies and to présesults gained on the basis of detailed
data from simulations of typical farms behaviourden different policy options at
spatially explicit level. Both, pillar one and ill two measures provide means for a
more regionally adapted targeted priority settinddressing the specific landscape,
biophysical or socio-economic related potentiald profiles of European regions.



The first example, for the German case study OP&kes use of a scenario approach
for future agricultural development under differental development priorities. This
approach allows for the definition of priority ase@target areas’) that refer to the three
axes of the Rural Development Programmes: comyatiéiss, environment and rural
viability. Chapter 3.3 and 3.4 of the report intnod these scenarios and the
methodology of selecting the target farm groupsthim chapters 3.5 — 3.7 a selective
analysis of typical farms particularly representiftgrget groups” is presented. A
concluding discussion is given in chapter 5. Chaptis narrowly related to the a paper
provided for the MEA-scope book by Piorr et al.@2p

The second example, the Italian case study regiodugello (chapter 4) proves the

correlation between spatial variability and laneé abanges driven by different policies.
Chapter 4 is narrowly related to the a paper pexvifor the MEA-scope book by

Ungaro et al. (2008). After the introduction of tsieidy area (chapter 4.2) and of the
methodology applied for linking the farm typologndasite typology (chapter 4.3),

results on land use changes, and the impacts droemental services and on spatial
patterns are presented (chapter 4.4). The reselisoacluded in Chapter 5.

Chapter 5.1 and chapter 5.2 refer to the resulthefprevious two chapters, while
chapter 5.3 sums up the relevance of researchUgodlicy purposes at less aggregated
scales (NUTS3 and below) particularly with regaod causality analysis of policy
implementation and in supporting regions to impradkeir specific performance in
terms of sustainability.



3 Scenario driven analysis of land use changes bglacted farms
standing for specific policy target groups: Result§rom the case study
Ostprignitz-Ruppin (Germany)

3.1 The case study region OPR

The administrative district Ostprignitz-Ruppin (OPRIUTS3) is located in the North
Eastern Part of Germany, in the federal state ah&enburg, 100 km in the North-West
of Berlin. Ostprignitz-Ruppin covers 2 511 kmand is area-wise the third biggest
district of Brandenburg.

Brandenburg belongs to the North German Lowlandclwhs a part of the Great
European Plairthat sweeps across Europe from the Pyrenees ircéranthe Ural
Mountains in Russia. Hills in the lowlands onlyeigrreach 200 meters in height, and
most of the Ostprignitz-Ruppin district is well w@rd100 meters above sea level. A
varied nature and culture landscape with numerecesuwes, forests, lakes, historical
villages and settlement structures shapes the Q8tRctland provides an important
potential for tourism. The land coverage with scefavaters and forests (33%) is about
average of the region, whereas agricultural larel (66% of the area) is highly above,
and settlement and transport (6%) highly belowcharacterized by a low density
transport network (34km/ 100Kn Designated areas hold 2% of the total area, with
another 2% in proceeding.

The total Utilized Agricultural Area (UAA) in 200&as of more than 126 000 ha, in
which 561 farms were performing their activitiesn Aaverage of 520 mm of
precipitations per year over the past 20 years @uitt sandy soils provides rather
disadvantageous conditions for crop productionh@lgh 60% of the farms are smaller
than 50 ha the average farm size in the regionelb abbove the German average: the
average farm in OPR covers 225 ha. The arable Igra¥sland ratio is 70/ 30. Field
crops (49% of UAA) and grazing livestock farming%4 of UAA) are the predominant
orientations of the farms in the region, with, foe two farming types, an average farm
size slightly above the regional average. The drgpppattern on arable land is
traditionally characterised by winter rye and winieat, but also by winter rape and
maize, although the soil quality is comparably lo®rassland is mainly used
extensively, as offered in measures of the agrirenmental programs with a good
participation share. Particularly the maintenance/@tland grassland belongs to the to
main agri-environmental objectives. Organic fargnholds a share of round 9% of the
UAA. The average livestock density is low (0.4 Lu)fh Animal husbandry is
dominated by beef cattle, followed by dairy cowd anckler cows.

With 43 inhabitants per ki"OPR belongs to the NUTS3 areas with lowest pommati
densities within Germany. Nearly two thirds of th@9.000 inhabitants (2004) live in
the four major towns. The commuting rate is reliMow. The population growth rate
is negative (-5%) and forecasts prove a furtherratign to come. The average age is
43 years and will increase to 49 years until 203@& employment by sector is divided
on 67% by services, 29% by industry and trade, 40y agriculture and forestry. The
unemployment rate is 23,6%, which is 3% higher tthenregional average and double



as much as the German average. The unemploymenforatvomen is 48% with high
sectoral differences. 8% of the employees worlgmcalture.

OPR is a left wing region with (49% SPD, 17% PD3he regional economic
development strategy for the next years focusesnaper production and on tourisms.
Historically farmers, due to the large scale famgrémd post socialist farm structure, are
less involved in networking and participation th@ighboured sectors as e.g. actors in
tourism. Nevertheless, after the reunification ¢héave been various examples of
strong and successful developments, e.g. integraifoorganic farming, bio energy
production, rural tourism, processing of local fpgaeservation and marketing of
traditional landscape elements, and exploitationnefv customer groups by event
placing in Berlin, based on active local networ&sich participative processes have
remained initiatives of local groups, often prowiglistabile income and labour situation
for whole villages, but still not yet having beeergeived as development perspectives
in other parts of the region. Networks of proacttakeholders in the main towns and
farmers in the remote part of the regions are yayalld up until now.

3.2 Policy scenarios of the MEA-Scope modelling ppach applied for the
analysis

Based on FADN data typical farms (n=585) of theecgtsdy area OPR have been
identified and implemented for simulations by theee MEA-Scope models (Damgaard
et al. 2006, Happe et al. 2006). For the locabsatif the farms in the case study region,
a spatial distribution approach was chosen thawalifor spatially explicit analysis of
structural changes and their impacts on multifumatlity (Kjeldsen et al. 2007,
Damgaard et al. 2007). The database set up fontduelling procedure comprises
simulations on 1246 production practises for 3fed#nt crops in 2 intensities for 6 site
qualities.

Table 1.Payments connected to the 3 policy scenarios in OPR

Policy 1% Pillar 29 Pillar
scenario Cereals,| Arable Protein | Grass- | Dairy | Suckler| Fattening AEP Natura
set crops, plants | land bulls grass- | 2000
aside potatoes, land
sugar min
beet care
Agenda 285 0 328 0 31 316 207 130 200
2000
Decoupling | Single farm payment 200
in year 05: 284 € / ha, in year 09: 296 €/ha (ay&ra
Liberali- No payments
sation

The simulations were applied to three policy scesatab.1):
- Baseline: Agenda 2000
Decoupling: idealised decoupled single farm paymtastorical payment based on
3 years prior to policy change, conditional on ragrthe farm, Cross-compliance:
minimum care



Liberalisation: removal of all direct payments vehdgri-environmental payments
are kept.

A dynamic modelling procedure has been appliedpélicy scenario runs start from
the Agenda 2000 situation. The modelling resultheparagraphs 3.5 to 3.7 refer to
the time steps “short term= 5 years” and “mediurmte 9 years” after the
implementation of the new policy options.

3.3 General Scenarios of Future Agricultural Deviepments

For the development of future scenarios for theoRean Agriculture in general ,and for
the case study regions in specific, MEA-Scope appla participatory approach,
involving end—users (EC officials), regional stasdelers, scientific experts and et al.
modellers.

Main drivers and probable future developments ef @AP policies were identified
in a series of workshops with policy makers.

On this basis national experts defined generaldgeonf future agricultural
developments, which were translated into a quadrentel description (Fig. 1)

In the next step the framework of existing and exge policy measures were
assigned to the development spaces of the quadFfagt)

The national experts agreed on three different aoen for multifunctional

agriculture that in addition to general trendssupposed to develop in different site
specific and socio-economic settings. The scenastwylines were placed
accordingly into the quadrant model description asldted to the policy settings

(Fig. 3)
The economic, environmental and social functiond micators related to these

scenario spaces are set as guiding headings foeshé presentation on the MEA-
Scope internet toolfww.mea-scope.gu

The outcomes of two workshops with policy makerBnussels an European expert
workshop on future CAP developments and on trenfisfuture agricultural
developments were used to derive the axes of adoadrant model (Fig. 1) (Piorr
2007b). The four-quadrant-model allows for a carawnf four value-neutral spaces for
possible scenarios, which can both contain pos#s/evell as negative aspects. It allows
for thinking in all possible directions without testing the scenarios by normative
guidelines (Artner et al. 2006). Therefore, thense® space can be considered open
and designable. Starting from the point of origmb@se year), which is in this case
represents the old Agenda 2000, the developed sosreaan be placed within the four
possible spaces which allows for a dynamic conatder how and under which
circumstances a future CAP will develop.

The horizontal axis of the four-quadrant model espnts the economic orientation of
the CAP instruments with respect to agriculturaldurctivity. The vertical axis shows
the implementation of the CAP instruments whereggneral” to be understood as
overall EU coverage while “individual” instead redd to spatially limited, spotted
implementation, due to individual contracting, whathe same time means: measures



that are tailored for more targeted uses or objestie.g. environmental protection,
incentives for management changes or diversifioqtids reference year, the starting
point of the quadrant model or the beginning ydahe scenario we chose the Agenda
2000 Reform.

One future scenario of the CAP suggests itself éocbnsidered as it is already in
implementation - payment decoupling introduced oy Pillar | of the CAP reform in
2003. Being the central instrument of the 2003 CRéform the quadrant has been
chosen accordingly: Decoupling payments from petida in the form of single farm
payments or single area payments is mainly a sw@prtls “extensification”. Also it is
ubiquitarily implemented, by means that all EU farsnhave access to the benefits of
this instrument with respective influences on dtited change.

Space 2

@sificaﬁon (nzggga) extensification :>

Space 1

Space 3

) territorial/indiv@}

Figure 1. Basic quadrant model on for CAP policy driven fetscenarios of agricultural development

The framework of policy measures implemented uh# 2013 reform was related to
the quadrant model (Fig. 2) . The decoupling impattthe CAP reform 2003 (Pillar I)
are regarded as the overall layer, due to the gemaplementation, on which other
policy measures act in addition at limited scojpgnexdd as circles.

Such are either spatially focussed (e.g Cross —pliante) or structurally focused
(ceilings), or they are offered as voluntary measu(Pillarll) which are rather
thematically focussed. They are implemented byviddial contracting with farmers,
who are interested in further developing the stmectof their farm or of specific
activities towards on of the decision spaces ofjnedrants.

Three scenarios for likely future developments @adture were defined in the MEA-
Scope expert workshop for scenario development sEenarios are:

Competitiveness (farms develop towards world maokieintation)

Rural Viability (farms develop networking activisiend take up particular
regional potentials or niches in production or gngge agriculture and
neighboured sectors)

Environment ( farms adapt management strategieartisabetter conformity
with environmental demands)
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Figure 2. CAP policy measures and future scenarios of agticalldevelopment in addition to the pillar
| impacts

Figure 2 relates the three scenarios to the quadradel. Linked to the framework of

policy measures it becomes obvious that the paetyings provide different incentive

patterns for the three scenarios. The individuahfatructure, site and socio-economic
conditions of a farm within its regional contexttelenine whether farmers decide for
introducing structural, behavioural or managemerdctce related changes. Such
individual changes sum up to land use changes witpacts on the economic,

environmental and social development of regionsr(Ret al. 2006). Figure 3 briefly

outlines the storylines for the three scenarios.

Scenario “competitiveness”; focus on economic funct ions
« spatial concentration on productive sites
« strong decoupling impacts
- specialisation
- farm size: economy of scale
- (very small farms quit; very large farms reduce the size)
« main implementation of axis 1 funds (competitiveness)
- investments, new technologies (e.g. precision farming)
- bioenergy production

Scenario “Rural Viability”: focus on social functio ns
« strong linkage to rural development measures: LEADER, others as INTERREG
* main implementation of axis 3 funds (diversification)

- diversification of farms

- farm household activities in other sectors (e.g. tourism)

- quality of food

- exploitation of territorial potentials and strenghts

- regional networking, farmers involvement in participatory processes

Scenario ,Environment": focus on environmental functio ns
« spatial concentration on low productive sites
« spatial concentration in protected areas, implementation of Cross-Compliance
- Natura 2000, WFD, Nitrate Directive
- GAEC
* main implementation of axis 2 funds (environment)
- agri-environmental programmes (AEPs)
- - organic farming
- diversity of cropping patterns
- low input farming

Figure 3. Storylines for the future scenarios of agricultutalelopment




3.4 Selection of target farm groups according to soarios

From the entire database (version 3 Bratislava)ratilation results of all farms in the
region OPR a selection of typical farms that repnéshe target group of the three
scenarios was carried out in a three steps proeexntunsidering the selection criteria:
1. spatial characteristics

Protection status of the site (Natura 2000)

Geomorphologic conditions (soil quality class) @fnex 1)

Socio-economic conditions in a selected NUTS 5Sargi
2. setting of rules and thresholds
3. group specific analysis of simulation resultgoticy induced changes of farm
structure and management decisions on selectechiods.

For the scenarios competitiveness and environmergeahected farms with arable
cropping and grassland use orientation separdiglyetting specific criteria and
thresholds (tab. 2)

Table 2.Selection criteria for the analysis of target fagraups for the three scenarios on future
agricultural development

Scenario Competitiveness
“Arable farms”
100% of the farm UAA in soil quality class 38 |
Only farms remaining in production in the
liberalisation scenario on the medium term

“Intensive grassland farms”
>40% of the farm UAA on intensive grassland
No extensive grassland
Only farms remaining in production in the
liberalisation scenario on the medium term

Scenario Environment

“Arable farms” e
>80% of the farm UAA in Natura 2000
and >40% of the farm UAA in soil quality clasg .~ « =
25

“Extensive grassland farms” S
>80% of the farm UAA in Natura 2000 6
and >40% of the farm UAA on low productivity .
grassland Ty

Scenario Rural viability

Localisation in a specific administrative unit
(NUTSS5 region)

Selection of two neighboured municipalities wi
different “rural viability“ performance

All farms with areas within the administrative | ; « = ..
borders o




3.5 Scenario competitiveness

The region OPR is characterised by a comparably posductivity in terms of soil
fertility classes and yields both on arable lanahfchance of sandy soils) and grassland
(high share of wetlands). Accordingly the precoiods for a successful performance on
world market competitiveness situations under &hsation conditions are limited.

The estimation of the yield potential of agricutirused areas is used for the
determination of the value of an agricultural usegl, as needed for the calculation of
the market value, land rent etc. In Germany a 8llenethod is used. Level 1 (soil
fertility index) and 2 (soil rating index) descriltee site conditions, whereas level 3
(farm index) includes a farm economic assessmeot.tke MODAM soil quality
classification system the soil fertility index ip@ied, and distinguishes 4 classes. In
the case study region OPR, sites only belong toctasses | (<25) and Il (25->38), with
low fertility. For the scenario “competitive” onlfarms have been selected that are
located entirely in class Il sites.

3.5.1 Results for arable farms
Farm standard indicators results

Intensive arable farms hold an area of nearly 2B8&Githin the region in the initial
situation. With 92 farms the average farm sizentf group is 172 ha. This state is
by far remained in the decoupling scenario, whetie@sotal area increases in the
Agenda 2000 scenario stepwise to 22600 ha (+13%). (3).

In the liberalisation scenario the area in products reduced markedly, already on
the short term to round 8000 ha (-59% ) and furthéine medium term to round
6400ha (-68%). At the same the number of farms shedrastically stepwise
reduction. Only 25% of the farms remain in the medierm.

The average farm size increases in all policy stesieonly marginally in the
decoupling and highest in the liberalisation sc@sawhereas it is remarkable that
the growth does not yet take place immediately &ffte policy change. Here the
additive effects of the reduction of area and therease of the number of farms is
reflected.

Table 3.Modelling results on farm standard indicators for selected arable farm group of the scenario
competitiveness, OPR

farms with 100% arable land, soil class 38, renmgjnin liberalisation scenario
total area (ha) number of farms average farm size (ha)

scenario year5 vyear9 vyear5 year9 year5 year 9
initial 19.996 92 217

Agenda 2000 21.415 22.601 91 89 235 254
Decoupling 20.803 20.186 91 91 229 222
Liberalisation 8.123 6.409 36 23 226 279

relative difference (%) to initial situation
total area  number of farms average farm size

scenario year5 vyear9 vyear5 year9 year5 year 9
Agenda 2000 7 13 -1 -3 8 17
Decoupling 4 1 -1 -1 5 2

Liberalisation -59 -68 -61 -75 4 28




As the selected farm group of intensive arable &isniocated on rather fertile soils,
the share of the Natura 2000 sites is low (14%heftotal area). Further analysis
referring to the policy induced development of Neura 2000 area showed, that it
follows the general trend of development of totalsawithin his farm group. Only

in the liberalisation scenario the relative reductdf Natura 2000 areas is higher
than in non protected areas. This developmentliagénwith the assumed strategic
goal of more intensification under liberalisatianditions, what is limited to realize
in designated areas.

cropping pattern of farms with 100% arable land in soil class 38
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Figure 4. Cropping pattern of the selected arable farm grofufhe scenario competitiveness related to
different policy options

Cropping pattern

The cropping pattern of arable farms on good seitharacterized by low diversity
and cash crop orientation. In the initial stateytet rye holds the highest share
(given the fact that “high” soil quality in the @astudy area is a sandy soil and yield
expectations accordingly less than Mid-Europeameaye (fig.4). It is followed by
winter wheat, set aside, and low share of wintpera

In contrast to the Agenda 2000 situation, wherectbg shares remain constant with
increasing area in production, in the decoupling #ue liberalisation scenarios, set
aside is given up and the respective share ofsdrae is cropped with winter rape.
In the liberalisation scenarios, with strong redutof area, only the two cash crops
with highest market prices remain: winter wheat asater rape. Winter rye
production is nearly completely abolished. The theat not a higher share of area is



transferred to winter wheat production can belaitad to a limited availability of
sites that provide feasible conditions in termsaf productivity to allow for wheat
production at all.

3.5.2 Results for intensive grassland farms

Farm standard indicators results
Only 4 farms with a total land use area of 100 @n average farm size of 25 ha
build the group of farms under consideration, &y tlfil the condition to have a
grassland share > 40% of the land use area andrr@myaoduction in the
liberalisation scenarios still in the midterm run.
All farms remain active in all policy scenariosdaall increase in total area (Tab. 4).
The lowest growth by 50% takes place in the dedngcenario, already on the
short term. In the Agenda 2000 scenario farms aszdy 88 % and in the
liberalisation by 112%.
The average farms size grows to 53 ha in the liisateon scenarios, what still is
markedly below the average farm size of all OPRhar
In the initial situation 14% of the area of the sigered farm group is located in
Natura 2000 sites. This share decreases in attypstienario, due to the fact that the
farms keep more or less the land in Natura 2008sat®ut rent additional land
outside of designated areas.

Table 4. Modelling results on farm standard indicators for selected grassland farm group of the
scenario competitiveness, OPR

farms >40% grassland, only intensively managedaneimg in liberalisation scenario

total area (ha) number of farms  average farm size (ha)
scenario year 5 year 9 year 5 year 9 year 5 year 9
initial 100 4 25
Agenda 2000 170 188 4 4 43 47
Decoupling 149 146 4 4 37 37
Liberalisation 212 211 4 4 53 53
relative difference (%) to initial situation
total area number of farms average farm size
scenario year 5 year 9 year 5 year 9 year 5 year 9
Agenda 2000 70 88 0 0 70 88
Decoupling 49 46 0 0 49 46
Liberalisation 112 111 0 0 112 112

Grassland Use
In the initial situation these farms have an arédhel/grassland ratio of 40:60. The
increase of grassland area takes places exclusivdlytensive grassland sites, and
follows a similar pattern as the policy scenariveln increase of the overall area.
The arable land /grassland ratio accordingly slygstifts towards more arable land,
located in higher soil fertility class too.
Husbandry is exclusively made up by dairy cowshminitial situation the average
livestock density is with 1,45 LU/ha comparablyhign all policy scenarios an
identical development of the dairy cow stock idéoobserved: on the short term
there is an increase of the number by 14%, whieh tin the medium term is
completely drawn back to the initial situation.
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Figure 5. Grassland use of the selected grassland farm grbthe scenario competitiveness related to
different policy options

Grassland production is initially dominated by gréedder production with two
cuts per year. A lower share is run extensivelyadiog to minimum care premium
obligations (1 cut per year) and a minor shareghlii intensively used (3 cuts per
year).

In all scenarios the share of highly intensivelgdigrassland increases. As long as
payments for extensive grassland care are offenatié Agenda 2000 and the
decoupling scenario), farms make comparably moesotithe premium option for
minimum care.

In the liberalisation scenario farms shift to higheensity in use. According to the
lack of premiums, all grassland is used intensiwelyereas the relative high share
of 3x cut pasture is markedly over average.

Under decoupling conditions, fodder production cabée fields is increased,
namely silage maize and alfalfa, on the medium t@suo winter rye. This
development can be explained by the more or ledslstgrassland fodder
production, as the additional grassland area islyahifted into minimum care.
Given the intermediate stocking up of dairy cows, farm internal fodder
production has to shift to arable land.

In the liberalisation scenario, where a minimunedamot implemented, winter
rape develops to the most important cash cropamtadium term. But also fodder
crops are likely to be produced for the markehasstocking density is not higher
than in the other scenarios. Accordingly farms pti sell alfalfa and silage maize.
Winter rye as traditional crop in OPR disappearngetely.



3.6 Scenario environment

The maintenance of permanent grassland belong&egpteferential environmental
objectives of agriculture in the region OPR andhe federal state of Brandenburg in
total. Herewith, especially grassland in wetlanelaar which often is characterised by a
comparably low productivity, should be preserved da biodiversity, habitat and
landscape amenity reasons.

Amongst farms that are supposed to have a highiibatibn value to environmental
objectives, those which are located in Natura 20@as are of particular interest. The
research question for the CAP policy assessmeatansalyse the environmental impact
structural change and management shifts in desdraatas.

The assumption was made, that specifically for tatinat are located exclusively on
low fertility soils (class 25) or on extensive gstasmd, Natura 2000 payments or the
payments related to the agri-environmental med&xtensive grassland management”
provide an incentive to run the farming practicaimanner that is environmentally
sound and at the same in line with the regionalrifies for environmental protection.

3.6.1 Results for arable farms with high share of BA in Natura 2000 areas

Farm standard indicators results
The number of farms decreases in the short term 8bto 12 in the decoupling
scenario, what is slightly less than in the AgeR@d@0 situation (10). On the
medium term there is a further decrease in the Ag@®00 scenario, and a stabile
situation in the decoupling. In the liberalisatgrenarios only 3 farms remain in the
short term, which quit in the medium term.
The total area in use (initially a total UAA of Z88a) undergoes a reduction as
well, which in the Agenda 2000 and decoupling soesa is less extreme (-23% to
-30%) than the reduction in number of farms (-668(@%).
In the liberalisation scenario there is a dramaterease of abandoned land. Less
than 15% of the UAA of the region remains in agitioal use.

The average farm size increases. The lowest inerappears in the liberalisation
scenarios (+41%). In the decoupling scenario, @nsiiort term the average farm
size doubles and remains constant. The Agenda 868&fario shows not only the
higher increase in the short term, but also @&rrtontinuous growth of the farms
what leads to a farms size of 274 ha compared twaif the initial situation.

In the Agenda 2000 scenario only round 20% of #ren§ survive, but the average
farm size increases up to +270%. The total UAASR is reduced by 30%.

In the decoupling scenario 35-40% of the farmsiservi he average farm size
increases by +40%. The UAA in use is identicaht® Agenda 2000 scenario.

In the liberalisation scenarios arable farms onrpods have quit fast and
completely. Arable farming in Natura 2000 areagoar soils will vanish in favour
of land abandonment. The process will be an imniediae, already on the short
term only 15% of the UAA will be kept in use (Tap.5

Further analysis referring to the policy induceadabandonment focussed on the
specification on which kind and quality of landgiiievelopment takes place.

The georeferred simulation results show, that tieeoved land abandonment takes
place slightly more in the non-Natura 2000 aretheffarms in the Agenda 2000



and the decoupling scenario. Hence, the average sh&latura 2000 area of the
farms increases from 91% to 99%.

In the liberalisation scenarios it remains by fachianged.

The relative decrease of area is less distinctivpaor arable soils (that take 63% of
the total UAA of the selected group) than in faverage (-12% to -19%) in
comparison to the total farm area (-60% to -81%haAgenda 2000 and the
decoupling scenario. Accordingly the average shapmor soils per farm even
increases.

In the liberalisation scenarios, in contrast, fareduce the relative share of arable
land on poor soils by 51%.

Table 5.Modelling results on farm standard indicators felested arable farm group of the scenario
environment, OPR
farms >40% arable land in site class 25, >80% Na?2®00

total area (ha) number of farms average farm size (ha)
scenario year 5 year 9 year 5 year 9 year 5 year 9
initial 2.358 31 76
Agenda 2000 1.822 1.641 10 6 182 274
Decoupling 1.818 1.680 12 11 152 153
Liberalisation 321 0 3 0 107 0
relative difference (%) to initial situation
total area number of farms average farm size
scenario year 5 year 9 year 5 year 9 year 5 year 9
Agenda 2000 -23 -30 -68 -81 140 260
Decoupling -23 -29 -61 -65 99 101
Liberalisation -86 -100 -94 -100 41 -100

Cropping pattern

In the initial situation agricultural land use isrdinated by green fodder production
on grassland and winter rye and set aside on alafde( fig 2). In the Agenda 2000
scenario, the productive grassland productionviergup, arable land use remains
more or less unchanged.

In the decoupling scenario, minimum grassland eaokhanges green fodder
production. The arable production in Natura 20@asiis reduced to a minimum as
long as set aside payments are offered.

winter cereal production, according to the pool sondition of the selected farm
group traditionally dominated by winter rye, ismexhely reduced in all scenarios in
contrast to the Agenda 2000 simulation. Only 10-29%e initial cereals cropping
area is kept in production.

Vice versa, farmers make use of the set asideroptia high degree. The set aside
area triplicates on the medium term. If the sedapayment is abolished
(liberalisation scenarios), on low quality soilsNatura 2000 areas land is nearly
completely taken out of arable production.

If payments are phased out, as in the liberalinagt®nario, only a very marginal
share of land is cropped at all, with winter rapd winter wheat.
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Figure 6. Cropping pattern of the selected arable farm grofiphe scenario environment related to
different policy options

Grassland Use

In the initial situation 33% of the total area bétselected farm group is low quality
grassland. The observed reduction of area inuakso valid for grassland and
follows the same pattern as described above.

Husbandry, initially dominated by beef productid®14 animals) underlies a
dramatic structural change. In all scenarios beadyiction is given up completely.
The number of dairy cows (153) remains unchangedaémgenda 2000 and the
decoupling scenario over all iterations. In thetdisation scenarios farms give up
dairy completely.

Grassland use, initially was characterised by aduts green fodder production,
and nearly completely localised in NATURA 2000 argdditional 6% of the UAA
were used as intensive pasture with 3 cuts. Wetattendonment of raw fodder
based ruminant production the green fodder prodags given up completely in all
scenarios.

In parallel, minimum care on grassland undergaggraficant increase in the REF
and S03 scenario. From a marginal share in thialisituation, minimum grassland
care holds round 25% of the UAA in the short tetraady

Environmental impacts

The environmental performance of the selected gr®@gpmpared to the average of
all farm in the case study region OPR in the ihgituation as follows:
0 The arable farms on poor soils show slightly higii@k than the average for
amphibians, flora, groundwater recharge poterftelt hare, and hoverfly
o The OPR farm average provides slightly higher I@#&INO3, N/P saldo,
skylark, and markedly higher for pesticide inpudl gmotection against water
erosion.
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Figure 7. Impact of different policy options 5 years and @ngeafter their introduction on the index of enaimental goal achievement (IGA) in the average bfaains of
the case study region OPR
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Figure 8.Impact of different policy options 5 years and @rgeafter their introduction on the index of enmmzental goal achievement (IGA) in the selected larédrm
group of the scenario environment



o Hence the farm group under consideration is adgaoias with regard to
biotic indicators (except of skylark) but providesre negative impacts on
abiotic indicators.

Figure 8 shows the relative change of IGA in tHected farm group for the short
term situation, in relation to the initial situatiacharted by the blue line as 100
percent. The Agenda 2000 and decoupling scenatbiteaverage to a slight
improvement of the IGA, particularly of the abiotnclicators. The reasoning for
this fact is the extensification of arable farm{legchange of cereal production by
set aside). The liberalisation scenarios leadradive detoriation of all indicators
except of flora (the latter due to the high shdrawd abandonment).

On the medium term die situation does not changafgiantly.

In comparison to the average of all farms in OR& {) (cf. Uthes et al. 2007a) the
positive impact of the Agenda 2000 and decoupkngiore distinctive on the short
term , as the shift in the cropping pattern, accammgd by a low cropping diversity
for the selected farm group is introduced moredigpiThe positive environmental
impact of the policy scenarios develop accordirgipyver in the average (fig. 7, fig.
8).

3.6.2 Results for extensive grassland farms in Nat 2000 areas

Farm standard indicators results

The number of farms with extensive grassland usegtws the low quality class for
grassland out of two classes, decreases in thé¢ t&mor from 82 to 30 (Agenda 2000)
respectively 40 (decoupling). On the medium tererehs a further decrease in Agenda
2000, but a stabile situation in the decouplingtHa liberalisation scenarios only 3
farms remain in the short term, which quit in thedom term.

The total area in use (initially 10408 ha) undesyaeeduction as well, which in the
Agenda 2000 and decoupling scenarios is less egt(e2ii% to -76%) than the
reduction in number of farms (-51 to -85%), espécfar the decoupling scenario.
In the liberalisation scenario there is a dramiaticease of abandoned land. The
selected group of farms with high grassland sharestatively low quality gives up
production on 97% of the total UAA hold.

The average farm size of 127 ha increases to 10(:20n all scenarios, except
from the three average size farms that remaineribieralisation scenario. The
growth of farms takes place on the short term ard temains constant.

The situation in within the Natura 2000 areas isp¥cific interest in this analysis.
The simulation results for structural chance witthiese areas show that initially
72% of the total UAA of the selected farm groupoisalised in Natura 2000 sites.
The observed decrease of total area in use talkes pl Natura 2000 areas equally.
The few farms that remain in the liberalisationrsoes are located in Natura 2000
areas only.

Land abandonment takes place slightly more in natuid 2000 areas in the
decoupling scenario, what turns out due to theeg®e of the Natura 2000 share of
UAA in the farm group by 8%. This effect is evenmapronounced in the Agenda
2000 scenario, with a relative increase of Nat@02and by 14% on the short
term, and 23% on the medium term.



Grassland use

in the initial situation typical “grassland users{ less productive sites have an
arable land to grassland ratio of 30:70. In ther&ze2000 scenario the arable land
is reduced by 40% on the medium term, in favouaroincrease of grassland by
round 20% . In the decoupling scenario the gradsstuare increases to 75%.

The few remaining farms in the liberalisation shemaompletely different
distribution: the arable land share is nearly dewdd high as the average initial
share in the region (0,58 to 0,3), the grasslaagdesanalogously lower (0,42 to 0,7).
Grassland use remains extensively in all scenavigsmum grassland care is
practised on 8064 ha out of the 10408 ha initiallythe Agenda 2000 scenario the
minimum grassland care area is reduced by 40%esltbrt term respectively 80%
on the long term. In the decoupling scenario tloeicgon is less (27% on the short
term and 41% on the medium term). This provesrtiisimum care is decoupled
from animal production, which is completely abaneldim those scenarios, and
fodder production accordingly unnecessary. Gradslse is to be understood as a
pure NCO production in this sense. In the libe&dlts scenario minimum grassland
care isn’t practiced due to the lack of incentfeeghis measure.

3.7 Scenario rural viability

For the scenario rural viability a comparative ga@l of policy induced land use
changes in two neighboured municipalities was m&tigedenitz-Schoenermark and
Zernitz-Lohm are located at the western bordehef@PR region (NUTS3), in the part
of the case study area which most remote from dinentuter belt of Berlin. Agriculture

is traditionally an important sector in both mupatlities, especially in Zernitz-Lohm
where a large manor had been located in the pa#t. Bunicipalities have to struggle
with a negative population development (regresbypt0-20% from 1990-2004) which
is the typical problem of remote rural areas ineasGermany. The unemployment rate
of 20-25% of inhabitants between 20 and 60 yea2O0% is higher in Stuedenitz-
Schoenermark than in Zernitz-Lohm ( 15-20%). Ondtieer hand, new settlement
areas are under development in Stuedenitz ( 50gb0@$ accepted new settlement
areas per inhabitant in January 2005), while theeeno new plans for settlements in
Zernitz-Lohm. Accordingly the “rural viability setigs” in both municipalities differ in

a way that Zernitz-Lohm can be addressed as re¢gh@aining in the traditional
agricultural sector (“traditional village”), whil8tuedenitz-Schoenermark is undergoing
a transition towards more diversification (“trarsit village”).

In this context, we were interested to see wheterpplication of the MEA-Scope
modelling procedure shows any differences in thectiral change simulations, related
to the three policy scenarios described beforey @mms have been selected whose
total UAA is located exclusively within the bordesthe two municipalities (NUTS5
areas).



3.7.1 Results for 2 neighboured municipalities witldifferent rural viability settings
Farm standard indicators results
In the initial situation, there are 29 farms witJAA of round 9.000 ha working in
the “traditional village”, and 17 farms with rousdb00 ha UAA in the “transition
village”.
Figure 9 shows that the development of the totedl esyricultural area is positive in
the Agenda 2000 and in the decoupling scenari@ih Willages. This trend is
slightly higher in the decoupling, and the relativerease of area is even higher in
the transition village than in the traditional atdie. While the number of farms
nearly decreases by 50% in the traditional village,initially active farms in the
transition village more or less all remain actifig.(9).
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Figure 9. Policy induced development of the land use aretwim neighboured municipalities of the
scenario rural viability, differing by rather “traéidnal” (Zernitz-Lohm) respectively “transition”
(Stuedenitz-Schoenermark) orientation
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Figure 10. Policy induced development of the number of faimmsvo neighboured municipalities of the
scenario rural viability, differing by rather “tréidnal” (Zernitz-Lohm) respectively “transition”
(Stuedenitz-Schoenermark) orientation



In contrast in the liberalisation scenario agrictdtis nearly completely abandoned.
There remains only one single farm active, withdlanboth municipalities.

For the rural viability scenario the impacts of #teuctural change on the labour
situation are of particular interest. Figures 1d &8 refer to the total labour input
respectively the family labour input.

total labour input

labour input
140000
122.286
120000 117.057
105.089 102.688
100000 - BB ]
89.202 —
77.32! 6.2
80000 ——
70.097 municipality
h 62.854T7] O Stuedenitz-Schoenermark
60000 1 O Zernitz-Lohm
40000 +—
20000 +—
2.0302.030
0 ——r—m
0 5 ‘ 9 5 ‘ 9 5
initial Agenda 2000 Decoup. Lib.

Figure 11. Policy induced development of the total labour inmi farms in two neighboured
municipalities of the scenario rural viability, flifing by rather “traditional” (Zernitz-Lohm) resptevely
“transition” (Stuedenitz-Schoenermark) orientation

family labour input

family labour|

60000

49.824
50000
40000

municipality
h 30000 7648 7-648 @ Stuedenitz-Schoenermark
25.20 25.848 O Zernitz-Lohm
22.82:
21.02: 21.02:
20000 1 19.224
12.60(
10000 -
1.800 1.800
0
0 5 ‘ 9 5 ‘ 9 5
initial Agenda 2000 Decoup. Lib.

Figure 12. Policy induced development of the family labour uhpf farms in two neighboured
municipalities of the scenario rural viability, flifing by rather “traditional” (Zernitz-Lohm) resptévely
“transition” (Stuedenitz-Schoenermark) orientation

For the traditional village Zernitz-Lohm, total @lr input decreases only slightly
on the medium term in the decoupling scenario, @etbto the initial situation,
while under Agenda 2000 condition on the same tarmneduction to nearly 60%
would have taken place. In the transition villaite, positive effect of the
decoupling on working places is confirmed: in thedmm term, there is even an



additional demand of 30% on labour input, while t@uction of labour demand in
the Agenda 2000 scenario is less distinct.

Initially about 40% of the total labour input issagned to family labour in the
traditional village. The rate of family labour mwer in the transition village (round
one third). Figure 12 shows the interesting effét family labour input decreases
in all policy scenarios in both villages. This medhat the local labour market will
profit from the positive development in the to@bdur demand of the growing
farms, and that family labour is rather transfemeedther sectors. This effect is
stronger in the transition village than in the tradal village.

In the liberalisation scenario, agriculture is by given up, 2 out of 110 working
places in agriculture provided by the farms oftthe municipalities remain

3.7.2 Analysis of the adaptive behaviour of the 4aininating farms
Crop rotation

The agricultural land use in the 2 villages is doaed by 4 single farms that hold
round 25% of the total UAA. A specific analysisoaits for a better understanding
of the structural adaptations taken by these damigp&arms.

Nevertheless, there is the limitation that the apph does not allow for an analysis
specified to each municipality at this level. Tedds assigned to the single farms
are not limited to one municipality only, what isedto the spatial localisation
approach within the modelling procedure, and siryilexpected to be the situation
in reality. Therefore it is not possible to distingh between the farm specific
developments in the traditional and the transititiage.

Figure 13 shows that the area in use underlies nasshvariation than the total area
of the two NUTS 5 regions. Even in the liberalisatscenario, agricultural activity
is kept on a reduced area.

The surviving strategy of the farms is intensifioat The round 10% of area set
aside, practiced in the Agenda 2000 scenariokent&nto the crop rotation again in
the decoupling and the liberalisation scenariosTasult is particularly interesting
because of the fact that set aside premiums direféred in the decoupling, but
from profit maximizing reasons a shift of the cropation obviously is more
advantageous.

Winter rye production is reduced in favour of wintape. Green fodder production
is exchanged by silage maize. Nevertheless, irastinio the crop rotation reduction
to two crops, introduced by arable farms on highelity soils (see scenario
competitiveness, 3.6.2), the “winners” of the ad#iph process in the two
municipalities under consideration in the scenasral viability, prove to be still
diverse with 4 main crops.

Also animal husbandry undergoes less changes s& ttaoms: dairy, pigs and sows
are kept, only suckler cows are abandoned imméddiateer the policy change.



cropping pattern of 4 dominating farms in the 2 mun icipalities (25% of total UAA)
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Figure 13.Cropping pattern of the 4 dominating farms in tveaghboured municipalities of the scenario
rural viability, related to different policy optis

Environmental impacts

The environmental performance related to this ‘tadi intensification is worsened
for most indicators (Fig.14).

Compared to the initial state (blue line) the 1GA &ll biotic indicators is reduced
by 10-20% in the decoupling and liberalisation scem the habitat quality for sky
larks even up to 40%.

For the abiotic indicators, the degradation is [@esounced. The groundwater
recharge potential even improves in the liberabsaand the decoupling scenario
due to the higher share of spring crops insteadmater crops.
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Figure 14.Change of the index of environmental goal achiever(i&sA) of the 4 dominating farms in
two neighboured municipalities of the scenario rwiability, related to different policy optionstaf 9
year of their introduction



The results support the assumption that a ceregnea of diversity contributes to
stability in economic situation, and enables topkéee land in agricultural use, even
with the desired positive impacts on the poteritinsocial sustainability (labour
demand), but these achievements lead to reduc@dh@nt of environmental goals.



4 Analysis of spatially explicit patterns of policyinduced land use
changes: Results from the case study Mugello (Italy

4.1 Introduction

The modelling tool set up within the MEA-Scope pdj (Piorr et al.,, 2007a) allows

identifying the supply of NCOs with focusing on @ewmental services. In order to do

so two spatial scales of reference are considerétuinvihe tool: the farm scale and the
landscape scale (Dalgaard et al., 2007). The lietkwwéen farm typology and site

topology must be then consistent with the physical the ecological characteristics of
the landscape and with the potential values ofataponents on one side, and with the
economic activities that take place on these compison the other.

Data collection and inputs structuring for the &milon of the MEA-Scope tool to the
Italian study area have paid particular attentiontiie spatial aspects of landscape
functions so to explicitly account for their spati@terogeneity. Within this approach it
is possible to analyze models outputs following shene spatial hierarchical structure
adopted to structure the input data required byMB&-Scope modelling tool.

4.2 The study area Mugello

The Mugello area (1126.71 Knelevation 160-1241 a.s.l.) in Northern-Centrasdany
(figure 16) is dominated by the large valley bottofiRiver Sieve, formed on a paleo-
lacustrine environment, and surrounded by two mraimges, which are part of the
principal North Apennine chain.

The valley has a NW-SE orientation, roughly patadteethe Apennines chain. The area
has a temperate climate with dry summer (annuakgee temperature 13.5°C, average
annual precipitation 950-1200 mijy Land cover is mainly broad-leaf woodland forest
(65%), followed by permanent non irrigated aralaled (4%) and permanent pastures
(3%). In terms of UAA (32111 ha), this representy/@8.5% of the total area (ISTAT,
2002), with a reduction of 6.9% with respect to pinevious general census (1991).

The Mugello counts about 57600 inhabitants (ISTA002) with the lowest population
density of the province (51 KM but with a 6% increase with respect to previous
general census; 5% of the working population is leygal in agriculture (average age
65 years) with 1774 farms (2540 in 1991) of arrage size of 18.1 ha (ISTAT, 2002).
Notwithstanding the decrease in the number of faamd in both total and utilized
agricultural areas, agriculture still representstrategic sector of local development,
with a relevant share of organic farming with 138amic farms (7.4% of total farms
and 19.9% of UAA). The distribution of livestocksmrces contributes, especially
through cattle and ovine farms, to the definitiovd anaintenance of typical landscape
features in certain areas (marginal lands of hifjs édind mountains). Concerning cattle,
Mugello counts 9822 heads (ISTAT, 2002), more tii@#o of the entire province of
Florence, with 835 specialized farms (beef andyjlaBuch relevance is confirmed in
terms of density, with 13 heads of cattle every h@Oof agricultural land. The value
exceeds the Florence province average of 7 headasttdd per 100 ha. More than 20%



of cattle farms in Mugello (256, 55% of the prowh@re organic farms, with 40% of
heads. Permanent grasslands and pastures repnegenthan 40% of UAA. Natura
2000 areas cover about 499%{R3%).

j LLLLLLL
)
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Figure 16. Study area and field type map (1: Arable highshil: Arable low hills; 3: Arable low
mountain; 4: Arable valley plain; 5: Arable valleyrraces; 6: Grassland high hills; 7: Grasslandhdis;

8: Grassland low mountains; 9: Grassland vallesaters; 10: Grassland high mountain; 11: Grassland
valley plain).

4.3 Field type definition and mapping: linking farm typology and site topology

In order to use the MEA-Scope modelling tool inpatgally explicit context, farm
production techniques must be allocated in thedeaple, coherently with climate, soll
and terrain constraints. In the absence of dig@IS/LPIS (Integrated Administration
and Control System/Land Parcel Identification Sygtéor the study area, an automatic
allocation is not possible, which means that ttségasnent of farm typology to different
site topology must relay on different and combiudkada sources. A map-classification
model (figure 16), based on a number of specifieldf types”, was developed for
identifying the suitability of the territory on thkasis of empirical and theoretical
evidence, based on a multi-criterion approach iGl8-environment. The following
layers were used to derive the field types mapit8ligclevation Model (DEM 10 m
resolution), soil map (1:50.000), map of Land CalggbClasses ( LCC, 1: 50.000)
derived from the soil map, revised CORINE Land Go{@l.C 1: 50.000). Each field
type (table 6) results then from a combination ofl $ype, terrain morphology,
elevation class and climatic conditions characeetiby different intensity of land use.
In each field type, given a specific set of envimamtal constraints (soil depth, available
water capacity, slope, rockiness, stoniness, at@vatirainage, chemical fertility etc.),
the typical crop rotations and associated prodoctexhniques were allocated. Crop



allocation (table 7) resulted from direct survegs aterviews, statistical data from the
agricultural census (ISTAT, 2002) and revised CLC.

Table 6.Field types classification

Plant production system Site Soil LCC
Use Altitude Intensity Field type Morphology 1st 2nd 3rd
(share %)
Arable Valley High VL Plain 3 3/4
<300 m (7.7%) (slope <5%)
VH Terraces 2 3
(54.4%) (slope>5%)
Hills Medium HL Low (< 500m) 3/4 4 4/6
300-700 m (28.9%)
HH High (>500 m) 4 6
(8.4%)
Mountain Low ML Low (< 900m) 6 4
>700 m (0.6%)
Grassland Valley Low VL-G Plain 3 3/4
(0.14%)
<300 m (slope <5%)
VH-G Terraces 2 3
50.7%
( ) (slope>5%)
Hills Low HL-G Low (< 500m) 3/4 4
(21.2%)
300-700 m
HH-G High (>500 m) 4 6 4/6
(50.7%)
Mountain Low ML-G Low (< 900m) 6 4
(21.2%)
>700 m
MH-G High (< 900 m) 6 4/6
(8.7%)

Table 7. Crop allocation in the different field types. Typiacrop rotations in the Mugello (year): VH,
VL: Maize (1-2) Barley (3) Maize (4-5) Alfalfa (66); Barley/Wheat (1) Maize/Sorghum/Sunflower (2)
Alfalfa (3-6). HL, HH: Maize (1-2) Barley/Wheat (3java bean (4) Barley/Wheat (5) Alfalfa (6-10);
Barley/Wheat (1) Silage maize (2) Alfalfa (3-6). Hoat (1) potato (2) spelt (3) grassland (4-8).

Field CROP 1 CROP 2 CROP 3 CROP 4 CROP 5 CROP 6
Type
VL Triticum Hordeum Zeamays Medicago Vicia faba Others
durum vulgare sativa var. minor
VH Hordeum Zeamays  Triticum Viciafaba Medicago Others
vulgare durum  var. minor sativa
HL Vicia faba Hordeum  Triticum Tritcum  Medicago Helianthus
var. minor  vulgare durum spelta sativa annus
HH Viciafaba Triticum  Hordeum Medicago Helianthus  Others
var. minor  spelta vulgare sativa annus
VH-G Leafy permanent fallow (3-10 years, minum gare
HL-G
HH-G Leafy permanent fallow (3-10 years, minum care)
ML-G
MH-G Leafy permanent fallow (3-10 years, minum care)




4.4 Results on MEA-scope policy scenarios

4.4.1 Land use changes

Since land use is one of the primary determinamt®cmsystem vulnerability, the
assessment of changes in land use pattern foriffeesdt scenarios (table 8) is crucial
to understand how environmental services provideadriculture are affected by the
different policy scenarios. The general croppindgtgra at the initial reference state
(BASOO0) is highly differentiated in terms of occemce of the different crops in the
different field types (table 9).

Table 8. The MEA-Scope policy scenarios. Results are alwayssidered at year 0 (BASO0 = initial
state) and at year 5 (short term) and 9 (medium)ter

Scenario 1st Pillar 2nd Pillar

BAS Agenda 2000 AEP, Natura 2000

REF Decoupled single farm AEP, Natura 2000
payment

S01 No subsidies AEP, Natura 2000

S02 No subsidies No AEP, no Natura 2000

S03 Decoupled single farm AEP, Natura 2000

payment + ceiling

Grassland in Mugello is exclusively run under estea grassland use, which are
grassland areas (3 to 10 years) that receive armamigrassland care of one cut per
year. Under all scenarios there is an increaseable@land and a decrease in grassland
that disappears completely under the S02 scenaad field types. Under all scenarios
there is a dramatic abandonment of the mountasstaad field types (MH-G and ML-
G): -62% at BAS09, -51% at REF09 and -91% at S0109.

The change in the share of set-aside land provdetear picture of the structural
changes under decoupled subsidies (REF and S@8)etbult in a relevant increase of
uncultivated land, and under absence of subsidskl/(and S02) where, on the
contrary, there is a (nearly) complete disappe&aficet-aside land and an increase of
cultivated areas. The structural changes underuj¢ed subsidies (REF e S03) lead to
an increase of arable lands in hilly field types @ the same time result in a relevant
decrease of cultivated areas and in an increaggiafal crops such as alfalfa and spelt
that replace cereals. The structural changes umalsubsidies (S01 e S02) result in an
increase of arable lands in the valley field typéd and VL) and at the same time lead
to the abandonment of set aside practices withewvast increase of cultivated areas
under cereals (mostly maize and barley).



Table 9. Crop share in the arable field types for the maops of the area: relative differences (%) with
respect to initial state; in italics crops whosarghdrops down to 0%.

Scenario Field Fava bean Alfalfa Set Barley Durum Spelt Maize
type aside
Initial HH 26.3 14.9 9.0 26.3 0.4 0.0 16.5
BAS09 HH -15.6 12.5 21 25 -0.3 0.0 2.6
REF09 HH -26.3 5.3 0.1 27.5 -0.3 0.0 -0.5
S0109 HH -26.3 14.0 13.4 -18.9 0.4 0.0 24.8
S0209 HH -26.3 10.5 12.0 -26.3 -0.4 0.0 37.2
Initial HL 17.4 15.9 8.2 26.8 0.1 14.0 13.3
BASO09 HL 7.3 9.9 2.4 -2.6 -0.1 -5.1 4.3
REF09 HL -17.4 2.9 0.7 29.5 0.1 -14.0 1.9
S0109 HL -17.4 10.1 13.6 -18.5 0.1 -14.0 30.7
S0209 HL -17.4 11.9 14.2 -26.8 0.1 -14.0 36.5
Initial VH 10.7 27.6 9.0 10.9 0.2 17.0 0.0
BAS09 VH -0.7 3.0 0.6 -3.9 0.1 -0.1 0.0
REF09 VH -10.7 0.7 -0.3 23.2 0.0 -17.0 0.0
S0109 VH -10.7 0.3 0.8 -10.9 0.7 -17.0 0.0
S0209 VH -10.7 -3.2 0.5 -10.9 11 -17.0 0.0
Initial VL 9.2 25.9 10.2 2.8 1.1 27.0 0.0
BAS09 VL -1.9 -0.9 0.8 2.6 -0.7 -1.5 0.0
REF09 VL 9.2 1.2 -1.5 32.2 -0.5 -27.0 0.0
S0109 VL 9.2 9.7 0.4 2.8 0.1 -27.0 0.0
S0209 VL 9.2 6.7 0.4 2.8 0.0 -27.0 0.0

4.4.2 Environmental services’ indicators

The environmental responses expressed in terms dmansionless Index of Goal
Attainment (IGA) ranging from zero to one (Sattletr al., 2006) for a number of
selected indicators are shown in figure 17, whitstrates the relative % change in
IGA at year 9 with respect to the initial state floe whole area.

At year 9 under the BAS scenarios, all the seleatdecators show a slight gradual
decrease over time (from -2 to -5%), with the exioepof the indicator for wild flora
(fall germinating) which exhibits a positive tremdth a final increase of 10% with
respect to the IGA value at initial state. A markbstrease in IGA values is observed
for all indicators under the two liberalization saeos, with a relative decrease between
5 and 40% under S01 and between 7 and 44% undetrsbath cases, the less marked
increase is observed for the indicator wild florad ahe more relevant one for the
indicator field hare. An opposite trend is obseruaeder the decoupling scenario: in this
case all indicators exhibit a positive trend, watfinal relative increase with respect to
the initial situation ranging from a +5.6% for tpesticide indicator to the +42.6% for
the wild flora indicator.
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Figure 17.Relative % change in index of goal attainment (IGAyear 9 with respect to BAS00 for the
selected indicators. Amph: impact on the habitaeptial for amphibians (Bombina variegata); Flora:
impact on the habitat potential for wild flora (fgkerminating); Hare: impact on the habitat potanfibr
field hares (Lepus europaeus); NO3: risk of nittaehing to groundwater; Pest: risk of pesticid&ies
into groundwater and surface waters; WaEro: riskatier erosion.

Figures 18.a-d show the relative % change in IGAeatr 9 with respect to the initial
state for the different field types under arabled& In the case of high hills field type
(figure 18.a) the trend is always positive undérttaé policy scenarios and for all the
selected indicators, with the most marked incremsdGA under the decoupling
scenario for the wild flora (+48%) and the wateysson risk (+31%) indicators. In the
low hills field type (figure 18.b), the changeslamd use result in a positive trend of all
the IGAs under the REF and the BAS scenarios, whilhie case of the liberalization
scenarios the trends are negative for field hamewuroth scenarios (-6 and -10%
respectively for SO1 and S02 at year 9) and foatdtleaching risk under SO2 (-3% at
year 5 and -1% at year 9). This is due to the nthnkerease in spelt share (37%) under
the liberalization scenarios coupled with an insesim barley share (12%). The share of
cereal crops in the low hills field type increaséso under the BAS scenario, but in this
case the increase is lower, resulting in higherdGIA the valley field types the effects
of land use changes on agriculture’s environmesgalices are generally negative but
the response is again site dependent. In the vadieyaces (figure 18.c) the only
scenario that results in an overall positive trédall indicators is REF, while for all
the other scenarios the trend is always negativeafb indicators, with stronger
decreases under the liberalization scenarios. ahee dholds for the lower valley field
type (figure 18.d), but in this case the decreas¢GAS is less pronounced for the
liberalization scenarios and under BAS there isitive trend, with increases between
3 (pesticide risk) and 10% (wild flora). In theseses too, explanations are to be sought
in the changes in crops shares under the diffesegnarios: under SO1 and S02 grain
maize increases its share by 25-30% in the vadlenates and by 17-20% in the lower
valley, while decreases by 11% in both field typeser the decoupling scenarios and



remains substantially unchanged under Agenda 2800average increase by 8% is

observed for winter barley under the liberalizatgmenarios only in the lower valley

field type, while set aside increases by 23 and 3@8pectively in the valley terraces

and in the lower valley field type only under thecdupling scenario, while decreases
under the liberalization scenarios but less magk#din in the hilly field types.
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Figure 18. Relative % change in index of goal attainment (IGA)ear 9 with respect to BASO for the
selected indicators in the different arable figlplets.

The effects of the changes in land use intensityherenvironmental indicators can be
better appreciated considering an indicator diyectlated to crop management
practices such as nitrate leaching. This indicdepends upon four factors: 1) the total
N-fertilization, 2) the frequency of fertilizatioB) the amount of N provided in autumn,
and 4) the N balance at harvest. The average N gipthe initial state for the whole
area is 46 kg/ha/yr; this figure increases undescanarios: 66.6 kg Har* at BAS09,
49.9 kg hd yr'at REF09, 114.1 kg Hayr'at S0109 and 123.6 kg hgr*at S0209. The
box and whiskers plots in figure 19 illustrate thfferent trends of the indicator in the
different field types as resulting from increasmgdecreasing land use intensity under
the different scenarios. The trends observed amsistent with the level of N-input in
the different field types at the different timepes shown in figure 20.
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Figure 19. Index of goal attainment for risk of nitrate leaalito groundwater (IGA Ng): temporal
trends in the different arable field types and fpalicy scenarios
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Figure 20. IGA-NO; vs. average N input in the different field types.



4.4.3 Quantifying spatial patterns

The raster maps in figure 21 (pixel size 1 ha) sliosvspatial distribution of the IGA
for risk of nitrate leaching to groundwater at thiial state and at year 9 under the
different policy scenarios.
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Figure 21. IGA NOs: spatial distribution at initial state and at year 9 under the different policy
scenarios

Prior to analyze the differences in the spatiatgwat of the indicator as clearly shown
in figure 21, it is relevant to point out here thia¢ modelling system MODAM (Zander
and Kachele, 1999) does not simulate single cn@bser crop rotations within a given
production system, allocating more than one crop 1oha plot. For this reason it is not
possible to localize a single crop in each plothat different time steps, but rather its
share in any specific plot. Each production sysieon the other side characterized by
a certain level of inputs (for example BQwvhich determine land use intensity at a
given site, providing the basis for the environtaéimpact assessment (EIA) within
MODAM (Sattler et al, 2006). Hence EIA results &ogiven area reflect the underlying
production system(s) and the specific crop rotatiassociated with it. Then the spatial
pattern of the indicator (for example IGA for B)Oeflects the patterns of the different
crops combinations in terms of input intensity, atsdvariations over time under the
different scenarios are due to correspondent vamstin cropping patterns. The
differences in the spatial patterns of the indicatlbown in figure 6 result from: 1)
reduction or disappearance of grasslands in pattearea; 2) change in set aside land
under the different scenario; and 3) change in lasel intensities related to different
crop patterns.

In order to quantify and compare analytically thmatgl structure of the land use
intensity resulting from the different cropping feahs at landscape level under the
MEA-Scope policy scenarios, the experimental stedidad semivariograms (figure 22)
of the IGA for NQ have been calculated and interpolated with authdrimodels
(Goovaerts 1997).
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Figure 22 Semivariogram models for IGA NO3 at initial statled at year 9 under the different policy
scenarios. Black dots: experimental semivariogreontinuous line: semivariogram model.

Variograms are increasingly being used to investiggpatial pattern of raster data
providing information about the spatial variabilgyructure of the variable of interest,
including land use (Dendoncker et al., 2007). lis ttase the structural changes of the
variograms for IGA NO3 under the different policgesarios result from substantial
changes in land use pattern, with clear modificetiovith respect to the initial state.
These difference are less relevant although samfiunder Agenda2000, more evident
under the decoupling scenario, but quite dramaticthie liberalization scenarios. In
terms of variogram model parameters, it is posdibledentify a clear trend from the
initial state to BAS09 and REFQ9, characterizedahnyincrease of the nugget effect
(spatially uncorrelated variance) and a decreagheofange of the variograms (i.e. the
distance at which the observations are no longeatialy correlated), which are
described by a spherical model with a nugget corapbm the three cases. The first
evidence suggests an increase of the spatial rameksni.e. a decrease of the spatially
structured variability, and a higher degree of fnagtation; the second indicates a
decrease in the size of patches with similar lasel intensity, which under REF09 are
more likely to be surrounded by smaller patchesasftrasting land use intensity with
respect to BS09 and to the initial state.

In the case of the liberalization scenarios, thatiap structure of the indicator is
described with non-transition models (unbounded ef®avithout sill), for which the
corresponding random function is only intrinsic drave neither covariance nor finite a
priori variance (non-stationarity). In this two easa power semivariogram model
indicates the prevalence of large continuous amdigiaous areas of different land use
intensity, with a spatial pattern characterizedldmge patches of the same level of
intensity and polarization of contrasting land ugensity in two main field type groups



the HH-HL and the VH-VL field types, both charaited by a great degree of
homogeneity within themselves.

5 Conclusions

In the next two subchapters the results of theipusvtwo chapters are concludingly
discussed. The final outlook sums up the relevaricke MEA-Scope research for EU
policy purposes at less aggregated scales (NUT83alow) particularly with regard

to causality analysis of policy implementation andsupporting regions to improve
their specific performance in terms of sustainapili

5.1 Conclusions from the OPR case study research

For the farms selected as the target group for tleelopment scenario
competitivenessthe structural change takes place more raditadly in average, either
in terms of reduction or growth (fig. 15).

As mentioned before, the site class under cordider, although constituting the

“high” quality soils of the region OPR, in gener@rms only posses an average
potential yield capacity. Accordingly the low sbaof arable land kept in production

and able to compete in the liberalisation scenhas to be qualified as am result for
medium soil fertility conditions. The highly abo®PR-) average results for the
intensive grassland farms that markedly increasa, drave to be interpreted from this
background too, as they are a result of the conmppataw competitive capacity of the

arable farms with regard to cash crop productiome Pplots become interesting for
fodder cropping according to the comparably lowaug on the land market, resulting
finally in a shift in the farm type composition tavds bigger farms with husbandry.

This development is proven by the cropping pattesults. The cropping pattern of
arable farms on medium/good soils is charactertzgdow diversity and cash crop
orientation. The more the policy presses towardskethorientation, less crops are
cultivated, under liberalisation conditions onlynitgr wheat and rape remain. If soil
conditions do not allow for extension of cash cewpa, land is rather abandoned than
used for less attractive crops (e.g. rye). Amomwgser animal husbandry sectors, only
diary cows are kept in production. Grassland esgains medium intensive.

A further interesting result is that farms with med high yield expectations deal
differently with Natura 2000 obligations in terms their behaviour on the land rent
market, depending on the policy framework. The shaf Natura 2000 areas is
increased in Agenda 2000 and transferred intosdé awhile maintained in decoupling
and reduced in the liberalisation scenario.

The policy settings for farms that turn out to wadkmpetitively and successfully are
targeted in so far as the decoupling can be asbetsarly advantageous compared to
the Agenda 2000 scenario. The more favourable coteditions are, the more the
agricultural land use benefits on the decouplingtarms of keeping area in use.
Nevertheless, environmental targets are also ttulfidled on farms that successfully
remain active in competitive settings. The simolatresults prove that the acceptance
of extensification measures, e.g. set aside ormum care on grassland, is low. In
order to set incentives for a voluntary implem&otaof such measures particularly on
a certain share of more intensively cropped sitegould be necessary to design scaled
payment schemes, better adapted to site qualayeklield compensation needs.
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Figure 15.Policy induced relative change of land use areselacted farm groups characterising specific
development scenarios, compared to the averade afase study region

The highest shares of land abandonment have bewritased for extensive sites, which
likewise are expected to offer feasible site patdmtfor environmental functions, and
accordingly have been related to tkevelopment scenario environment The
maintenance of permanent grassland on less preduwsites, which in OPR are formed
by wetlands, belongs to the main environmental cibvjes of the region. Figure 15
proves that especially grassland farms on thoss sitll quit farming to a significantly
higher share than the average farm in OPR. Whilgeugenda 2000 conditions
especially those low productive grassland sites abandoned drastically, and
completely given up under liberalisation conditiptiee decoupling allows for a certain
buffering of the reduction. For mixed farms withalle cropping decoupling and
Agenda 2000 policies leads to similarly less draenstiructural change. Nevertheless,
the results show that in both cases, and espeamalMatura 2000 sites farms make use
of the set aside option on arable land and thermum care measure on grassland. For
the latter it could be shown, that this measur@pglied even if husbandry is given up.
Grassland use is decoupled completely from foddeduyxtion, and thus has the
character of a pure NCO production. As soon asneays are phased out, farms will
abandon the land completely.

The simulation results prove that less fertile sodre more affected from land
abandonment than fertile soils. More than 90%heftbtal area of the selected farms is
Natura 2000. Land abandonment takes place slightgn more out of Natura 2000
sites. To a certain degree this means paymentedeia NATURA 2000 obligations in
the decoupling scenario save land from abandonraspécially low quality grassland.

These results serve as proof for the a targeteduneaas far as the maintenance of low
productive grassland in use is the objective. &tard to the environmental impacts,



the outcomes of the simulations are less distimnfthe average than expected. No
clear improvement of environmental impacts compé#&oeaverage low intensity farming
could be evaluated.

Particularly for arable farming the value of thé agide measure implemented at such a
high share is more than questionable in terms tti@l landscape preservation and
identity. Traditional winter rye production and gséand use are turned into minimum
care or set aside. If payments are phased outlegoatduction is given ugnteresting

in this context is the result that those mixed famwith arable cropping as well as pure
grassland farms that own dairy cattle keep the dmdity at the initial level, while all
other husbandry is given up immediately. Obvioushrmers apply a profit
maximisation strategy with full exploitation of agmvironmental payments on poor
soils as far as possible. In order to reach a higtided value of arable sites with Natura
2000 designation, clearer restrictions should leiseterms of crop rotation, as they
e.g. inherently exist within the system of orgdiaiening.

The results for thelevelopment scenario rural viability are in so far remarkable, as
they show that labour market effects have to bessssl separately from farm growth
and structural change. Even if farm numbers deerees the area in use remains
unchanged, decoupling can lead to positive devedmpsnon the labour market. The
example showed an increase of total labour, duantwe “productive” cropping
(reduction of set aside). This negative labourkat@immpact is not a new finding, but
indeed a rather rarely mentioned one in the disons®f windfall effects of
extensification measures, as we found them to &er@e implementation share in the
development scenario “environment”. Here, the paesitmpact on labour demand is
striking, because it is likewise connected withestain maintenance of the cropping
diversity, compared to the competitiveness scenadimough the environmental goal
achievement cannot be kept on the initial leved, ékRemplary results of ( admittedly a
low number of selected farms) exemplify that midadry farms with a certain crop
diversity show a mixture of positive economic, eéamimental and social outputs that
prove as sustainable.

5.2 Conclusions from the Mugello case study resedrc

The outcomes of scenario driven simulations caaflibree kind (Ausdley et al. 2006):
1) similar for all scenarios: this implies that thatputs investigated are not as uncertain
as the difference in the scenarios would suggest, more important, policy makers
cannot control it; 2) similar for group of scenaridhis implies that a certain aspect of
these scenarios has a large influence; this is #rerindicator for policy makers
concerned with outcomes; 3) different for all sec@® this is the least informative
although it may be possible to identify an obseleatend in some of the output of the
scenarios. This aspect is then an indicator facpaohaker concerned with outcomes.

In terms of land use controlled environmental sE$j scenarios’ outcomes for
Mugello can be clearly distinguished in three guREF and SO03 result in an
extensification of the region farming system (irase of arable lands in hilly field
types, relevant decrease of cultivated areaseaser of typical crops, such as alfalfa
and spelt, replacing cereals); SO1 and S02 resuéni intensification of the region



farming system (increase of arable lands in vdilelg types, abandonment of set aside
practices, increase of cultivated cereal areasstlynavith maize and barley); BAS
results in a moderate extensification in the Hikyd sites and in a weak extensification
in the valley field type. All scenarios showed awlationary trend characterized by the
disappearance, complete under the liberalizatienawos, of open areas, coherent with
the historical data for the mountain areas of #r@ml Apennine (-18.6% between 1990
and 2000).

Responses in terms of environmental services dstape scale appeared to be clearly
and significantly site-specific with the differeffield types” characterized by different
degrees of vulnerability to policy induced changesNCOs production.

Multifunctionality assessment in varied and complexdscapes such as Mugello
cannot then ignore site specific conditions andstramts as ecosystem functions
stemming for land use are strongly if not completidtermined by changes in cropping
patterns at farm scale driven by the differentgo$icenarios.

A spatially explicit approach is then required mil@r to properly evaluate the impacts
of the different scenarios on the environmentaliises provided by agriculture and
provide sound indications to policy makers and atakders.

The changes in land use intensity highlighted ke different spatial autocorrelation
functions observed for the different scenariosaat that the scenarios induced land
use changes at medium term are likely to resultadical changes of landscape patterns
(i.e. homogenization with trend under the liberatiian scenarios; a more complex and
fragmented mosaic under decoupling and a stronuiadly structured pattern under
Agenda 2000) and its ecological functions.

5.3 Outlook

Given the need of a more effective utilization @&crkasing public funds in future,
better targeting means better spatial equivalehceeasures (area based) with payment
scheme that ensure high implementation share®itatiget areas.

Is the MEA-Scope tool capable to support more §ecific informed decision making
and to help in designing better targeted policy sness?

5.3.1 The MEA-Scope simulations as a tool for bett¢éargeting of policies

With respect to the capabilities of the MEA-Scopeltin supporting targeted policy
assessments it can be concluded as follows:

Depending on the scale of analysis (region, faraugs, single farms) policy impact
assessment can lead to very different results

Also the question of targeting itself is scale defsnt (different objectives at
different scales of analysis)

Furthermore the policy analysis with regard to murictionality can refer to
different issues: focus on policies, on functiocasgd development potentials. Policy
decision makers at different administrative levelemand different spatial
information, as the objectives are scale dependent



A strength of MEA-Scope is that the linked modellimpproach allows for
simulations and explanations at different scales

The MEA-Scope results prove that policy inducednges in land use intensity lead
to radical changes of landscape patterns and kedezcological functions.

Targeting, understood as appropriate objectivengeind instrument provision, has
been so far mainly concerned in terms of geophlsmaditions, and limitation of
environmental threats to sensitive areas

A spatially explicit approach is then required irder to properly evaluate the
impacts of the different scenarios on the enviramiae services provided by
agriculture and provide sound indications to pohtgkers and stakeholders

MEA-Scope simulation results can provide the examypbasis to discuss what kind
of farms provide best multifunctionality impact iodtor patterns, depending on
objective patterns, and how to support them

In this sense the linkage with the DG Agri baselimdicators, that are in use for
pillar 11 objective setting (ex-ante assessment) tre health check is a promising
option.

5.3.2 Lessons learnt from the MEA-Scope project

In the overall assessment of the MEA-Scope andrékalts achieved during the 42
months of project duration, of course several weakas have to be mentioned:

The approach of linking pre-existing models wasfdaymore time consuming and
less capable of being fully automated than expected

The highly detailed input data requirements affdradeuch labour input of rather
low scientific attraction

Given the high specify of the models, the toolegimer appropriate for EU-28 scale
application nor for easy transfer to other casalysttegions. A more detailed
discussion of this issue is given by Uthes et28l07b)

' The results are ,only* simulations and they theslesflect the real situation the
lower the spatial scale is chosen. Still they cti@régse appropriately prototypical
decision making cases and agents. Users haveawdre on how to make best use
of this kind of information

I The setting of basic assumptions is the centrgdjén for the modeling outputs. The
decision whether to set them hypothetically or eltusreality has to be taken
according to the purpose (explanation, forecaslidaton...). The project could
have been more systematically structured in tlsdaet.

Furthermore there remained open questions like:

What is the added value of the modelling resultsamparison to existing expert
forecasts based on plausibility /tacit knowledge?

What are the general advantages and limitatioreairying out the attempt to link
existing micro-economic models, and what are thecifig strengths and
weaknesses in the linking procedure we carried out?



Do the results justify the inputs in terms of warkd funds?

Based on the given farm typology databases a fulithieage to site classification
approaches, in form of typology raster or layersuld deliver that kind of

aggregated but targeted information that is denduoaeEU-28 scale. Is this kind of
research also of future interest, and if yes, wiliat kind of policy settings?

From our point of view several of those questiosselve a positive answer. In the
overall assessment finally the strengths of thgeptooutweigh the critical points and
experiences and have to be underlined as follows:

MEA-Scope delivered a excellent tool to investightev policies affect different
objectives in spatial or socio-economic target syréar different target farm groups
and in different conditional settings

The decision for developing an upscaling approatichvis integrated into the
models was an important enhancement of all the madpabilities, as it allows for
spatially explicit analysis

Based on the existing database a lot of in depthk/ses are still to come

The tool easily allows for adaptation to more dymapolicy assessments, e.g. by
integration of stepwise payments for AEPs

In case of available IACS/LPIS data it offers tlosgbility for use as an instrument
for highly specific policy analysis (objective sey, environmental effectiveness
and efficiency analysis for measures in specifiggaarea) and for validation on
real case situations.
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