o 3

T

Cross Compliance Assessment Tool

CROSS-COMPLIANCE ASSESSMENT TOOL

Policy-oriented resear ch:
Scientific support to policies SSP

Specific Targeted Resear ch Project (STREP)

Deliverable(s): 2.8:
Final report of CCAT project results

Due date of deliverable: [31-12-2009]
Actual submission date: [19-07-2010]



Authors of this report and contact details

Name:
Berien Elbersen
Roel Jongeneel

Markus Kempen
Economics, Germany
Janneke Roos Klein-Lankhorst
Wim de Vries

Jan-Peter Lesschen
Juan José Onate
Patricia Martinez Alonso
Nadja Kasperczyk

Jorg Schramek

Merit Mik

Argo Peepson

Dominic Annen

Foppe Bouma

Igor Staritsky
Hans Kros

Name: Berien Elbersen

Partner acronym
Alterra
Agricultural

Institute
Institute  for

Economics Research

Food and Resource
Alterra
Alterra
Alterra
Universidad Autbnoma de Madrid
Universidad Autonoma dadvid
Institute  for Rural Development
Research, Germany
Institute  for  Rural
Research, Germany

Development

Centre for Ecological Engineering,
Estonia

Centre for Ecological Engineering,
Estonia

Institute for Food and Resource
Economics, Germany

Agricultural Economics Research
Institute

Alterra

Alterra

AddressDroevendaalsesteeg 3, 6700 AA Wageningen

Email: Berien.elbersen@wur.nl

Name : Roel Jongeneel

Address Burgemeester Patijnlaan 32, Den Haag

Email: roel.jongeneel@wur.nl

Disclaimer:

Project co-funded by the European Commission within the Sixth Framework Programme

(2002-2006)

Dissemination L evel

PU Public X
PP Restricted to other programme participants (inecigdche Commission Services)

RE Restricted to a group specified by the consortiumol§ding the Commission Services)

CcoO Confidential, only for members of the consortiumc{uding the Commission Services)




“This publication has been funded under the CCAQGjgmt, EU 6th Framework Programme,
Priority 8.1 (European Commission, DG RTD, contract 44423-CCAT). Its content does
not represent the official position of the Europe@ommission and is entirely under the
responsibility of the authors.”

"The information in this document is provided asiand no guarantee or warranty is given
that the information is fit for any particular puope. The user thereof uses the information at
its sole risk and liability."



Contents

GloSSary Of tErMS QNG GCT ONMYIMS .....o.eiiiiiteeie ettt e st et sbe et eae e e eeeseesbesaesaeeseaneenseseeasesaesbesseeneansensans 6
EXECULIVE SUMIMABI Y ...ttt ettt e bttt e ae b e et e aeese e eesbesheeh e e meeme e e e beeEeebeebeeaeem e e s emeeseeebeeaeeneeneennaneenes 7
1 [ gL A oo [F ot A o] o SRS 11
1.1 Focus and SCOPE Of @SSESSIMENT........ccceieeeeeeeee e e e e e e e e s ereeeeees 11
1.1.1 Approach to assessing impacts of EU legislatiosabaolary and explanation of terms.............. 12
1.1.2 EU legislation and GAEC standards and impact fieldS.........cccccccveeeeiiiiccceeeeeee, 15
1.2 SEruCtUre Of thisS FEPOIT ... ... e e e e e e e e e s e e e r e rrreraaaaaaeaaeaeeas 17
2N \V K= {aToTo fo! oo VA 44 oo L= KSR g o [ F= - R 18
2.1 1Y/[=11 g oTe [o] (oo | VA= Vg To I ' Lo o L= LS PSSR 18
P22 I A |V o T = (ST o I O 0 N PP PPRURUPRUR 19
2.1.2 Post-model assessments for estimating pressureatods for biodiversity.......................... 24
2.1.3 Qualitative approach to assessing the potenti@ctiieness of EU legislation obligations on
biodiversity and [ANASCAPE. ..........o i ettt ettt et e e e e e e e e e e e e e e e e e e nb et e e e eeeeeeaeas 27
2.1.4 Assessment of animal welfare iIMmpacts. ... 28
2.2 DAtA SOUIMCES USEA .....eeeeeeiiieiiiiie e e e e e oemme ettt ettt et e e e e e e e e e e e e e s e e s e aanseeeeeeeeaaeaaaaaaaaaasaasaaaannnnnes 29
3 SOBNAI IS, ...ttt s ettt e bRt E b e R R e R R e e R R e R e R e R e R R R Rt e R Rt rer et e rene e 32
3.1 T g oTo [0 ox 1T ] o I PP PTPP 32
3.2 Implementation Of EU OBIIGAtIONS ............emmmmeeeeeeeeieeiieeee e eereer e e e e e e e e e e e e s e e s ennnans 32
3.3 COMPLIANCE TEVEIS ...ttt e e e e e e e e e e s e e e r e e teereereraaaaaaaeaeaeens 35
3.4 (@013 o] @Xo 10 o] o] 7= T Lo - SRR 41
3.5 Translation of scenario specifications into Modgut: Pre-proCess ..........eeveeeviivieeeeeeieeeeeeeenenn. 43
4 LSS T TSRS 47
4.1 Income and production EffECtS ....... ... oo 47
4.1 AQHCURUIAL INCOME ...ttt ettt et e e e e e e e e e e ettt e e e e e e aaaaaaaaaaeas 47
0 22 @ (o] o I o] o o [FTod 1o o HFU PP PUUPPRPUPPR 50
4.1.3  ANIMAl PrOAUCTION ..cooiiiiiiiee ettt ettt e e e e e e e s e et bbbt e e e e e e e e aaaaaaaaaaeas 51
4.2 ENVIrONmMENtal €ffECES......coviiiiiieie e 54
4.3 2 Lo L0 TNV LY 7§V =Y (=T £ RS 62
4.4 ANIMAl WEIFAre @ffECES .......oiiii e 69



5 Integrated assessmMent 100! CCATOO! ..ottt sttt sae b s ne e e e s 75
51 L)oo (U103 1[0 ] o [T 75
5.2 Interaction of the CCATOO! With the N0 USEIS.eeun.iivveiiiiiiiiee et 76

6 D11 o U= To I 83
6.1 Y= 1T I 1 o L1 o S 83
6.2 RECOMMENUALIONS .....ciieiei et e e et e e e et e e e s e et e s e e e et e e e e eeaab e e e s erbseeseananss 85

(R L= = 1[0 86

N 1< O 88



Glossary of terms and acronyms

CcC
CCAT

CAP
EU legislation

GAEC

LSU

NVZ

“per se”’compliance

SMR
SFP

UAA

Cross Compliance

Cross Compliance Assessment tool. It is threraen of the project and
also the name of the integrated assessment tocATGA) delivered

by the project.
Common Agricultural Policy

Part of the EU legislation assaailato the cross compliance system on
environment, food safety, animal health and welfare

Good Agricultural and Environmental Conditio
Livestock Unit
Nitrate Vulnerable Zone

Compliance with cross compliastaendards without taking any action
at any time, farmers comply automatically. Thisiso why for many
standards there does not exist a 0 compliance (evgl nitrogen gifts
below 170 kg/N/ha in NVZ are quite common)

Statutory management requirement.

Single Farm Payment or direct payment, whiclangely decoupled
from production.

Utilised Agricultural Area



Executive summary

The CCAT tool

A tool has been developed, which allows for angraeassessment of compliance with the
standards that are part of EU cross compliancecyolThe CCATool enables integral

assessment of the impacts of standards, whichaat@®fpcross compliance, for different input
data and under different scenario assumptions.oAgjh a baseline and a number of pre-
selected scenarios are defined, the tool is flexiblthat it allows the user to make his own
choices with respect to a large set of key parametenong which there are: compliance
rates, cost estimates for becoming compliant with-abligations of standards per region, per
farm type, implementation of CC measures etc. Ingas evaluated by specific indicators,
are measured for various impact fields. The effastsessed in the CCAT project relate to
agricultural markets, producer’s income, land ws®l, water, air, climate, biodiversity and

landscapes, as well as animal and public health.

Main results

As regards the results, effects of additional coamgle (gap-closure between baseline and
100% compliance) were found to be limited as th&t-kstimates of baseline compliance are
already high (average at 90% for most CC standakdisjvever, clear regional differences
were found. Another finding was that overall effeof cross compliance standards (measured
as percentage changes in field specific indicatiars) to be larger in economic rather than in
environmental and biodiversity terms. Again cleggional diversity is seen. This also applies
to the potential effectiveness of CC standardsiodiersity and landscape but generally it is
very positive. Regional variation in the latter o due to large differences in
implementation at national and regional levels Iibfar EU legislation and GAECS). This
effectiveness is assessed on the basis of the fateduobligations in the regional legislations
(legal texts) which have obtained a score. Toti@otizeness is then expressed as the average
of scores per group of GAEC and or EU legislatibhigations.

As to the economic effects the overall conclus®mnhiat costs for becoming compliant with
CC standards are only partly compensated for byketaffects. However, the total costs are
limited, especially when concentrating on the cdstsadditional compliance i.e. the costs
that still have to be made between baseline comg#iai.e. the level of compliance when CC
was introduced, to reach the 100% compliance Exateergent economic effects occur in crop
and animal sectors: In the crops sector the pramlueind prices remain rather constant under
influence of CC standards. In the animal sectoesetlis a general production decrease and a
price increase. This generally leads to small bgtanally diverse changes resulting in both
intensification and extensification of livestockdadand use.

As to the environmental effects, assuming gap c&sim most regions limited declines in

agricultural emissions were observed. However|ec8en of regions experienced some very
limited but negative environmental externalitiechswas loss in soil carbon in regions in
Poland and Southern Portugal, ammonia emissioeases in Poland, Bulgaria, Romania and
Alpes-Mediterannée. However, these increases dmévee and since the baseline situation
refers to very small levels a relative change carather large.



Specific conclusions on environmental impacts
Impacts of CC standards related to the Nitratesdiive show that:

= Impacts are highest on N leaching/runoff, whiler¢hiss also a small positive effect on
NH3; emissions, BD emissions and carbon sequestration.

= Except for balanced N fertilization, the impacte &mited (<5%) on N leaching and N
concentrations in surface waters and very limite@%) for N emissions. A strict
balanced N fertilization to be applied in a widarmber of regions has the largest
potential to further reduce N leaching and\thissions and enhance GHG mitigation

» The difference between baseline and zero compliémbat did we gain?) is considerably
larger than between full compliance and baselinbafwcan still be gained?). This is
because the level of compliance with the Nitratee€live was already very high in most
regions when CC was implemented.

The GAEC standards show significant reductiong@sien and to a lesser extent increases in
soil carbon stocks and reductions in N fluxes.

The impacts of CC standards are regionally divelrsanost regions, there are declines in
agricultural emissions and increases in soil carbdowever, a selection of regions
experience negative environmental externalities.

Specific conclusions as regards to biodiversity Emtlscape impacts

Intensity changes due to CC are in general quitdlsaithough its effect on biodiversity will
vary depending on regional characteristics sucthase of HNV farland and the assemblage
of wild species present in the region.

However some general trends emerge:

o Livestock intensity: An extensification trend isesein Scandinavian and Eastern
European countries and North Western Iberian Palamggions versus intensification in
Central European Countries and Mediterranean redexcept Italy).

0 Land use intensity: An extensification trend isrs@® Mediterranean, Scandinavian and
Eastern countries versus intensification in Céiftaiopean countries.

Specific conclusions as regards to potential eiffecess assessment

o The method, although an experiment and including bdended and unintended effects
of CC measures, seems useful to explore patternpotdntial effectiveness of CC
measures on biodiversity and landscape acrossUhe E

o In general, positive effects are found, althougltequariable in magnitude among EU
Legislations and GAECs. No negative effects aredeen.

0 Results are now expressed as an average scoregoen to correct for differences in the
number of GAEC and EU legislation measures impldgstein every region. In a next
assessment this approach could be further imprbyedeighting the score according to



the share of regional UAA, of Natura 2000 and tbgeanblage of wild species present to
obtain a more precise assessment.

Recommendations with respect to the use of the &88dssment tool

Based on the obtained results and improved insigaised with respect to the trade-offs
between standards and impacts at different levels compliance, the following
recommendations can be given:

To optimally exploit the potential of the CCATodalrfassessing the impacts of standards
that are part of the EU’s cross compliance polittill remains crucial to improve the
information on compliance rates with standards alsd, although to a lesser extent, on
the costs of compliance.

The main aim of the CCAT project was to generaigohfor an integrative assessment of
the standards that are part of the EU’s cross-camg policy. The CCAT tool provides

an extensive overview of the impacts of (minimun@nsards for several impact fields.

Rather than using the tool for impact assessmesticf standards, it would also be very
interesting and feasible to use the tool in suchag as to study which standards are
needed in order to achieve certain impacts (whiely e public goods, or specific rural

services, including climate change issues).

The CCAT tool is also useful for understanding vahpriblic services are most efficient

both from an economic and environmental perspectliveslps to identify those measures

with limited costs and high environmental externedi and also measures with high costs
and low environmental externalities.

More and/or stricter measures (e.g. balanced iftibn) can further enhance GHG and
N-leaching mitigation as long as they do not ineolsignificantly higher cost levels.
Otherwise contrary effect may be sorted througlipetion increase response.

Potential extensions and limitations of the CCAdl-to

Whereas the CCAT tool has been developed with asfon the EU legislation associated to
the cross compliance system, it has a wider patieaiplicability. As such it can be useful to

evaluate some of the new challenges addressedeirR@08 Health Check of the CAP.

Although the CCAT tool integrates a wide numberaspects, and is to our knowledge the
best integral evaluation framework of its kind tigturrently available, it also has a number
of limitations. Some selected potential extensiamd limitations are:

The CCAT tool could also provide integrated assesdgraupport in a wider context then
only Cross Compliance. The CCAT tool can easilyaapted to assess:

— Climate policy options (climate proof GAECS)
— Public services and their potential effects
— Land use changes induced by bioenergy targets

The CCAT project did not assess the permanent lgrabsobligation, or considers the
effects on extensive grassland categories and HNWIand, due to limitations in the
models and data. This could be addressed in anfallp by extending the approach with
an improved grassland module incorporated in CARRI extensive data collection and
land use modelling.



Moreover, biodiversity is not assessed directlyt baly through pressure indicators
related to biodiversity, which reflects the stateke-art in biodiversity assessments, but
further spatial analysis and case studies couldigiedoetter inside in real impacts

Input data on which basis the present assessmentdoae could always be improved
which will also improve the output. Up-dates of umpdata can however be easily
implemented.
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1 | ntroduction

1.1 Focusand scope of assessment

The main objective of CCAT was to do an EU wideioagl assessment of the impacts of
important parts of EU legislation on environmemijnaal welfare and public health. Since
agriculture is the focus of this study, the EU $bgfion considered is the one associated to the
Cross Compliance (CC) system because this systdtasnzalink between this legislation and
the CAP payments. Cross Compliance is an extra amsim to stimulate farmers to adjust
behaviour in a desired direction. Measures inclundaitoring, inspection and punishment in
the form of reduction of CAP payments (see Boxfarimore information). Consequently the
wording "EU legislation” will be used further inishdocument for identifying the relevant EU
legislation which is also included in the scopemiss compliance.

Box 1.1 Background to cross compliance

The 2003 Mid-Term Review (MTR) of the Common Agttawal Policy (CAP) introduced
number of adjustments to agricultural support. @héhe most substantive changes was|the
introduction of a system of decoupled paymentsfaen (Single Farm Payment (SFP))|in
combination with a (compulsory) cross complianceC)Cinstrument (EC-Regulation
1782/2003). The latter refers to a system in wiiehCAP payments are made conditional on
farmers meeting Statutory Management Requireme3itdRs) and Good Agricultural and
Environmental Conditions (GAEC). Together with tlygeater decoupling of suppart
payments and the rural development Second Pillar were introduced in 2003, cr
compliance intrinsically sought to promote sustbiaagriculture. At the same time, it should
help to justify the payments for farmers to socidtpreover, its scope was extended fro
original environmental focus to a much wider ramfgublic concerns, each of which

agricultural land in a good agricultural and enmimeental condition (GAEC). Mor
specifically CC could positivelgontribute to integrate in the CAP areas of EUslegon that

health, and the identification and registratioranfmals. In 2006 and 2007 additional SMRs
followed related to food safety (public health) aratification of diseases and animal welfare.
For the new member states (excluding Romania arigaBa) the first SMRs were only

introduced into the scope of cross compliance P920n 2009 the CC instrument was further
adjusted (Regulation EC No 73/20895t this moment 18 SMRs are included in the CC
package. The implementation of GAEC standards dwee in 2005 in both old and new
member states. GAEC standards are defined at Me®iia¢e level and have been ne
introduced as part of the CC package. Roughly,0082there were 11 standards relating to
the protection of soils and maintenance of habitatd agricultural land. In addition, each

! Council Regulation (EC) no. 73/2009 of 19 Jan0§9.Official Journal of the European Uniph 30/16.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2@J:L:2009:030:0016:0099:EN:PDF
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Member State must ensure that the area of permgrssture is maintained at the same
magnitude as in 2003 (2004-2005-2007 for the new.M8$8e latter clause was also newly
introduced with CC and aims at avoiding the abanuemt of land and associated
environmental degradation. Abandonment of land feased as a potential by-effect of the
introduced decoupling, which delinked support frpraduction activities. As such the GAEC
standards are aimed to ensure that the positiverommvental benefits of agricultural
management of the land are achieved. In CCAT thmaahassessments focus on the GAEC
standards related to soil protection and minimunele of maintenance. The majority (of
Member States have implemented standards for méd€EGGissues. The implemented
standards vary from very basic, simple and alreadyired or satisfy more complex and new
issues. The approach to GAEC standards in couraniésegions has been further analyse
this project (see Section 2.2). Given the aim gblementing GAEC standards taking into
account the specific characteristics of region®ims of soil and climatic conditions, existing
farming systems, land use, crop rotation, farmirgcfices and farming structures, standards
defined may vary between Member States.

Within the CCAT project a tool is developed, the A®ol, that enables the assessment of
impacts of EU legislation and GAEC measures induitheCC. It enables assessments to be
repeated with new and improved input data and udifi@rent scenario assumptions.

The effects assessed in the CCAT project relategtaultural markets, producer’s income,
land use, soil, water, air, climate, biodiversityddandscapes, as well as animal and public
health.

1.1.1 Approach to assessing impacts of EU legislation, vocabulary and explanation of
terms

Before the methodological approach, models andstacd presented that were developed in
the CCAT project, it is first necessary to explaow impact assessments were linked to the
implementation of EU legislation on environmentinaa welfare and public health and what
the scope of the study was.

Part of these impacts will have a private charaatet affect the regulated party. Examples
are the cost a farmer has to make to comply wighstandard. Standards might also generate
private benefits (e.g. an increased organic matteitent of the soil might improve soll
fertility, increase yields and thus increase farmeevenues) or private disadvantages (e.g.
generate a yield and/or income loss). Alongsigséhthere are also other impacts, having a
public or/and non-commaodity character. Often thaserelated to the policy aims associated
with the standards (e.g. preserved habitat quathigjmum levels of animal welfare, ensured
food safety, traceable animals, etc.).

From the above reasoning and the distinction betwstndards and enforcement of standards
a number of conclusions can be drawn with resmethpacts, cost and benefits attributed to
respect of EU legislation in the CCAT project:

1) Impacts associated with satisfying an EU legistasbould be attributed the standard
itself (or enforcement mechanisms in general) rathen to CC,;

2) Derived from this it follows that cost associatedhwsatisfying an EU legislation
should be attributed to this standard and not to CC

3) Similarly benefits following from keeping up to Eldgislation standards should be
contributed to these standards rather than to CC;

12



4) A main benefit of CC as an enforcement mechanisamisnprovement of the degree
of compliancé

5) The main costs of CC are related to possibly amthti inspection and monitoring by
public administrations. However these administragioshould normally use the
inspection and monitoring systems stemming fromBbdegislation. Therefore CC is
assumed to not entail supplementary costs. Furthrernpossible costs made by
public administration however remain outside thepscof the project. Costs for the
farmers in terms of record keeping, registratid, are normally directly related to
EU legislation and therefore, unless explicitlytstiato be otherwise, not attributable
to CC.

6) Since the GAECs are newly introduced EU standamdscansidered as being a part of
the CC, both the cost associated with complyinthése standards, as well as all the
benefits following from these can be assessed;

7) By definition new or additional costs from EU ldgison can only arise as far as
standards are newly introduced and not refer daceppre-existing legislation or farm
practices either at Community or national levelthAlugh the GAECs do not contain
pre-existing legislation at EU level, they referstip to a normal farm practise or at
least partly to pre-existing legislation at indwadl Member State level. As a
consequence, only a limited part of the GAECs kel{i to lead to additional cost
and/or benefits.

In terms of impact assessment, the primary focUBGAT is on EU legislation standards. As
such there is no direct link to CC because EU lato applies independently. The link is
rather an indirect one, since only the EU legislatis considered that is associated to the
cross compliance system.

8) The GAECs are considered to be a part of EU legislaand their impacts can thus be
directly assessed. However, although the GAECs db contain pre-existing
legislation at EU level, they partly refer to prasting legislation at national or
individual member state level. This implies thatyoa limited part of the GAECs,
depending on the specific region we are focussimgi®likely to lead to additional
cost and/or benefits. In the estimation of the a@secompliance level estimations
attempts were made to take this into account (sderuChapter 2).

9) There is an indirect effect: cross compliance migigrove the degree of compliance
to EU legislation because it acts as leverage irobigher awareness raising of
farmers to these requirements. As far as thisag#se the changes in impacts that are
caused by this increased degree of compliance easaildl to be cross compliance-
induced. This project will therefore especiallgidis on identifying compliance levels
with SMR and GEAC standards since 2005 and asge$isen impacts at different
levels of compliance with standards (see also @n&pabout scenarios).

2 Cross-compliance is evaluated here within the exdnof its role to create a leverage to compliandth
standards. When seen in a wider policy perspettigee might be other benefits, such as the legiition
(and justification) of ‘decoupled’ direct paymerts farmers, the flexibility it opens to rely moren @
responsive regulation approach. It also providesB8 with an extra instrument to stimulate Memhates to
properly implement and control common regulatiohen@eneel and Brouwer, 2007). These wider issues ar
beyond the scope of this research. However, theymaportant from a political economy perspective &ris
good to be aware of them when assessing the implkatien, application and deliberation of future
adjustments of the CC instrument.

13



Degree and costs of compliance: explanation andofiserms

What

is assessed is the impact of EU legislatioplemented for environment, animal

welfare and public health in the different EU rewio The starting point of this impact
assessment is the following:

1)

2)

3)

The implementation specifications as specifiedegal text at regional or national
level (and if not available the EU regulation tewds used). A total of 2680 national
implementing EU legislation standards and 590 malid<GAECs were analysed and
used as the starting point for the CCAT assessniee¢salso Chapter 2).

The level of compliance with EU legislation and GABtandards. Depending on the
scenarios assessed, different levels of compliamtie standards are used. These
compliance levels refer to the proportion of fararsd/or agricultural area and/or
livestock population that is compliant with a stardl These levels may range
between 0 and 100% compliance depending on theasoethat is assessed (see
Chapter 2).

The cost of compliance made by the farmer in otddrecome compliant with an EU
legislation and/or GAEC standard. How these costgevestimated, expressed and
linked to the compliance level scenarios is furtegplained in Chapter 2.

With respect to the compliance with EU legislataord levels of compliance it is important to
realize the following:

Compliance with a regulation or standard, impliempliance with all the applicable
standards in the legislation. In this project Egidéation and GAECs are decomposed
into sub-requirements or measures, and also conggliastimates are ‘disaggregated’
or downscaled at the level of measures.

Farmers can be compliant with a standard or wititaadard-specific measure for
various reasons. First they can be compliant viiéhlégislation because even without
taking any action at any time, they are alreadwllggcompliant with the legislation
(in this project we label this apér secompliance’). One reason could be that a
farmer is not affected by a standard (e.g. a famnéside a Nitrate Vulnerable Zone is
not affected by a Nitrate Directive-measure). Arotieason could be that a farmer is
affected, but is already satisfying a specific nnease.g. an extensive or organic
farmers are already in line with the maximum manapglication measure of the
Nitrate Directive). It is important to realize tHger sé levels of compliance might be
zero but may also be far above of what is requingthe standard. Overall it is clear
however that standards that require specific manage actions are not necessarily
part of the common farming practices and are misedyl to show low compliance
rates and also lowpeér sé levels of compliance. An example of lower sé
compliance applies to the animal registration dil@n directives as animal
registration and ear tagging require active respafis farmer. Also note thapér sé
rates of compliance will vary over regions, amongshers depending on the
composition of the farm population (structural fartypes) and the measures
considered.

Regarding the specification of scenarios and campég levels, it should be realized
that when a scenario of “zero compliance” is rwtyally the rate of compliance will
be much higher as the reference farmers populatidndes many groups that are
already complying or that do not fall within theget group (e.g. for which additional
enforcement is needed). The realized relevantaitempliance will be theper sé
rate of compliance (which will often be above-zasds discussed above).

14



» Costs of compliance are used to capture the costsnaplying with a certain measu
or standard (see Box 1.2). Note that costs of ciampé are attributed to complian
with EU legislation standards, not to CC as Such

re
ce

Box 1.2 Types of costs

Two important costs concepts are distinguishedt Fadditional costs” (ACC) of compliancge

refer to the costs associated with achieving a ¢iamge level beyond the estimated base
or 2005 reference level and the level of compliaasespecified in a specific scenario.
additional costs of compliance exclude the cost®@ated to realize the baseline level

ine
So
i.e.

costs related to efforts made to comply with statslaating from before 2005). Note that the

“additional costs” will be scenario specific, besawhereas the baseline level stays the s
the target level will be scenario specific (e.gll tompliance). The upperbound of t

additional costs of compliance is the cost assediatith improving the level of compliance

ame,
ne

form the base line level towards full complianc8d% compliance rate). Second, “total casts
of compliance” refer to the costs of compliancesoagated with increasing compliance from

the baseline level till the compliance level ascHped in a specific scenario plus the co
associated with improving compliance from the "pe't compliance level till the complian

Sts
Ce

level as specified in the baseline. Since thesterlatosts mainly refers to costs and/or

decisions that have already been made in the pase tare labelled as RCC (already in

past realized costs of compliance. Note that TCRGC + ACC, or in other words: the

the

difference between "addititonal costs” and "totasts” of compliance is thus equal to the

costs of compliance associated with bridging the lgatween "per se" compliance and
compliance level as specified in the base line.

the

1.1.2 EU legidation and GAEC standards and impact fields

The CCAT tool includes impact assessments for abeunof EU legislation and GAEC
standards in relation to all impact fields that Idobe assessed with the tools, data and
knowledge available in the project (See Table 1(9st estimates were made for EU

legislation and GAEC sub-requirements or measurks. costs were the main input for t

he

economic assessments with the CAPRI model. CAP&1t ttalculates effects on markets,
farmers’ income and also on land use (croppinges)aand livestock population size and

composition. Since the cropping shares and livékstaambers are then taken as input

for

further assessments with the environmental modulsfar the post-model knowledge based
assessments of impacts on land use, biodiversidylardscape, practically all impact fields
are covered. The only impact fields not assesseavigld relate to animal welfare and public
health. These fields were only assessed in a nrofeynd way in an Austrian case study and

some initial EU-wide extrapolations were made fribis for a limited number of indicators.

% In a strict sense there are some costs that cattfileuted to EU legislation. Take as an exampke dosts

farmers face in terms of doing some record keepimdj spending time with monitoring and inspection
operations. Moreover, there are administrative castthe side of the public sector associated with

operating the EU legislation, which are beyond shepe of this project, which rather focuses at
primary agricultural sector.
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Table 1.1 Scope and assessments in relatioandatds and impacts fields in CCAT

EU legidation and Final tool

GAECs Assessment |evel Impact field
SMRs

Nitrates Directive NUTS2, HSMU and grid (1*1km)rfo MWABLSL_U

selection of regions and indicators

Wild birds Directive NUTS2 MLB
Habitats Directive NUTS2 MLB
Sewage Sludge Directive NUTS2 MSLBL_U
Ground Water Directive NUTS2 MSLBL_U
Animal Registration NUTS2, case study Austria All**
Directive

Bovine, Ovine and NUTS2, case study Austria All**

CAPRIne Animal
Registration Regulation

Plant Protection Product NUTS2, case study Austria All **
Directive

Hormones Directive Case study Austria*, NUTSO A_WPpP*
Food Law Regulation Case study Austria*, NUTSO A _WP*
Regulation (EC) 999/2001 Case study Austria* A _WP*

on prevention, control and
eradication transmissible
spongiform
encephalopathies

Foot-and-Mouth Disease Case study Austria* A WP*
Regulation

Calves directive NUTSO, Case study Austria* A WP*
Pigs Directive NUTSO, Case study Austria* A _WP*
Animal welfare Directive NUTSO, Case study Austria* A_WP*
Regulations on the Case study Austria*, NUTSO A _WP*

hygiene of foodstuffs and
food of animal origin

Regulation on Case study Austria*, NUTSO A _WP*
requirements for feed
hygiene

GAECs
Soil erosion-minimum NUTS2, HSMU and grid (1*1km) for MWASBLL_U**
coverage selection of regions and indicators
Soil erosion-minimum NUTS2, HSMU for selection of regions MWASBLL_U**
land management and indicators
Soil erosion-retain NUTS2 MWASBLL_U**
terraces
Soil organic matter- NUTS2, HSMU for selection of regions MWASBLL_U**
standards for crop rotation and indicators
Soil organic matter- NUTS2, HSMU for selection of regions MWASBLL_U**
appropriate stubble and indicators
management
Soil organic matter- NUTS2, HSMU for selection of regions MWASBLL_U**
appropriate machinery uge and indicators
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Minimum level of NUTS2, HSMU for selection of regions MWASBLL_U**
maintenance-minimum and indicators
livestock stocking densityj
and appropriate regimes

Minimum level of NUTS2, HSMU for selection of regions MWASBLL_U**
maintenance-Protection gf and indicators

permanent grassland

Minimum level of NUTS2, HSMU for selection of regions MWASBLL_U**
maintenance-retention of and indicators

landscape features

Minimum level of NUTS2, HSMU for selection of regions MWASBLL_U**
maintenance-Avoiding the and indicators

encroachment of
unwanted vegetation

Minimum level of NUTS2, HSMU for selection of regions MWASBLL_U**

maintenance-Maintenance and indicators

of olive groves
M=market & producer income; W=water quality; A=aénd climate; B=biodiversity; L=landscape; S=soil lgya
A_W=animal welfare, P=public health, L_U=land use.

* Still to be decided. If good cost estimates camimde for all EU regions, CAPRI can make assessofidharket,
producer income and land use effects. This can Itieemsed as input for further MITERRA and knowledgseul
assessments for all other impact fields.

*k Many impact fields are only assessed indirec@APRI makes an assessment of impacts on croppingsshad
livestock numbers and these are used as input uidher assessment in MITERRA and knowledge based
assessments for all environmental, land use, lapdsand biodiverisity impacts.

Except for the animal welfare and public healtlsegsments are delivered at the NUTS2 level
and cover the whole EU-27 (see Table 1.1). Howeseme environmental assessments
performed by DNDC and EPIC models present restlisnaore spatially detailed level which
is the homogenous Spatial mapping Unit (HSMU) leared a 1* 1 grid level respectively. For
further explanation of this, see next section ahdpfers 2 and 3 of this deliverable.

1.2 Structureof thisreport

In this chapter a description was given of the gyotiontext, the scope of the study and the
use of terms.

In Chapter 2 a description is given of the modgllinols, knowledge and data used for the
assessments.

In chapter 3 first a more detailed descriptioniigeg of how the scenarios for de assessment
are defined in terms of implementation of EU legfisin and GAEC standards, compliance
levels and costs of compliance. After this an exglen is given of the way scenarios are
translated into model input for the assessmennphrts.

In Chapter 4 the results of the assessments asergesl for all impact fields; starting with the
economic effects, followed by the effects on enwvinent, biodiversity and landscape and
ending with the effects on animal welfare.

Chapter 5 presents the CCATool and gives an owerefethe contents and the way the end
user interacts with the tool.

The concluding chapter 6 gives an overview of tl@nniindings and the recommendations
derived from the project for policy and for followp research.
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2

M ethodology, models and data

2.1 Methodology and models

The analytical tool of CCAT enables the assessnaénthe integrated impacts of EU
legislation standards given different levels of gliance and specific national and regional
implementations and conditions. EU legislation deds may have effects in a direct and an
indirect way. The models, knowledge and data usedssess (part of) these effects are
described here.

There are four types of assessment approacheslatclo CCAT:

1)

2)

3)

4)

A modelling-based assessment to estimate impacfararers’ income and markets,
land use and livestock patterns and the environigweater, air, soil)

A post-model assessment taking output of CAPRI MHGERRA and translate this
further into pressure indicators for biodiversityterms of changes in intensity and
habitat quality.

A qualitative approach involving the allocation afpotential effectiveness score for
biodiversity and landscape preservation to an Kjislation and GAEC standard. This
allocation is based on the legal text at natiomal @egional levels and should be seen
as an inventory focussing on a so-called positiyepioduct of EU legislation
standards.

A gualitative approach to estimating the contribotof the implementation of the EU
legislation standards on animal health. Contrarythe above assessments, this
approach has been implemented only at the scateaafse study and some limited
extrapolations were made to the EU wide scale.

Figure 2.1 Models in CCAT

Animal Welfare Index / scenario
Economic indicators  (Market, Income) / scenario
Cost level

(per crop, animal type)

Compliance Market res -
: ponse / scenario: Biodiversity indicators
level/scenario 1) Changes in cropping shares / scinariO'
2) Change in livestock type/number ’
Per region +
activity ﬁ ﬁ

Environmental indicators  / scenario
- Air  :NHg, N,O, CH,, GHG emissions

- Water: N leaching, runoff, NOsconcentration
- Soil : Cstock, N, P and metal balances

EPIC
metamodel Comparison

N leaching, runoff, N,O emissions ‘N leaching, runoff, erosion

Barley & Maize Barley & Maize

18



2.1.1 Modesin CCAT

The backbone of the CCAT tool is made up by the RA&hd MITERRA models. Additional
models which were used to do limited environmeatgessments at a more detailed scale
were the EPIC and DNDC models. A more detailed mj@son of the two core models
CAPRI and MITERRA is given in Box 2.1 and 2.2 andoaigh explanation of how the
models were used in the CCAT assessment is givdarneath. For a detailed description of
the modelled approaches we refer to other CCATrtsho

A key starting point of the integrated assessméthe EU legislation standards in CCAT is
the integration of the models CAPRI and MITERRA.eTprocedure for this integration
ensures that:

1. the behavioural consistency of both models is raaiet

2. that the strong points of each of the models reragptoited e.g. CAPRI in explaining
the behaviour of farmers with respect to input-otigecisions as a response to market
signals; MITERRA in explaining nutrient, phosphategtal and carbon balances as a
function of manure applications, animal activitiespp allocation and soil and
groundwater table conditions.

The economic model, CAPRI, models farmers’ respongelJ legislation and translates these
in economic indicators on producer’s income, pricggantities supplied and demanded
(market impacts) and also in changes in land uddiaestock patterns. It simulates how the
relative cost to become compliant with EU legislatand GAEC standards, estimated in a
pre-modelling step outside CAPRI, lead to changesropping patterns (land use), shifts in
animal herd numbers and composition and eventugdubwguantities which may lead to
changes in income and agricultural markets ( anmapson should be fixed: no change for
the economical situation) . Costs determine farhmeiponse and these responses may also
involve changes in land use and livestock poputatiombers and composition. This is why
economic effects and responses are the starting pbthe operationalisation of not only the
economic but also the environmental impact assegsmén important outcome of the
economic assessment is therefore input for the sasmnt of effect indicators for
environment, land use, landscape and biodiversity.

However, it is also possible that certain EU leggish standards lead to changes in practices
first e.g. changes in fertiliser inputs which areanqtified first by Miterra. These changes in
fertiliser inputs have an effect on production sashich are fed back to the CAPRI model.

Beside the modelled response by CAPRI on land nddiwestock patterns the direct impacts
of implementing certain EU legislation and GAECnstards on farming practices also need
to be taken into account to model the environmegftaktts. Therefore both CAPRI indicators

4 De Vries et al. (2008), Development and applicatinethodology of environmental impact tool to ewdéu cross
compliance measures. CCAT Deliverable 4.2.1.

Van der Velde et al. (2009), Derivation of EPIC metadels to evaluate the impact of cross compliameasures on
leaching and runoff of nitrogen and soil erosiofEatopean scale. CCAT Deliverable 4.2.3.1.

Follardor et al. (2009), Derivation of DNDC meta-nebtb evaluate the impact of cross compliance meason leaching
and emissions of nitrogen at European scale. CCAiv&able 4.2.3.2.

Heckelei et al. (2008), Report on the design ancldgwment of the economic impact generator of CC. CC&liverable
4.1.1.

Jongeneel et al. (2008), Report describing the dperdisation of the first selection of indicatdrgo impacts of Cross
Compliance for the implementation in the first ptgpe of the analytical tool. CCAT Deliverable 2.3.

Jongeneel et al. (2009), Report describing the ¢ipeeisation of the second selection of indicatote impacts of Cross
Compliance and the implementation in the final atiady tool. CCAT Deliverable 2.6/2.7.
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on land use and livestock patterns and the changasm management practices are the input
for the environmental MITERRA model. Especiallyrgiation to the changes in practices a
translation is required in factors (measures) wicah be assessed by the model.

Box 2.1 CAPRI model

The CAPRI (Common Agricultural Policy Regional Inghamodel is an agricultural
sector economic model covering the EU-27, Norway Wrestern Balkans based pn
non-linear regional programming models consistenlipked with a globa
agricultural trade model (Britz, 2008). Its pringipaim is to analyse impacts pf
changes in EU (or international) agricultural pigls&c and markets on Europegn
agriculture and global agricultural markets, mosttythe medium term (8-10 years
ahead).

The supply module consists of independent aggregatelinear programmin
models representing activities of all farmers giopal or farm type level captured by
the Economic Accounts for Agriculture (EAA). Theogramming models follow
hybrid approach, as they combine a Leontief-teatofor variable costs covering a
low and high yield variant for the different prodioa activities with a non-linear cost
function which captures among others the effecttabbur and capital on farmers’
decisions. The non-linear cost function allows perfect calibration of the models
and a smooth simulation response as is plausibleoliservations on aggregate
behaviour. The models capture in considerable Idb&icurrent premiums paid under
CAP and a module with feeding activities coveringrient requirements of animals.
Main constraints outside the feed block are araht&grassland, set-aside obligations
and milk quotas. Prices are exogenous in the supmagiule and provided by the
market module.

The module for marketable agricultural outputs ispatial, non-stochastic global
multi-commodity model for about 40 primary and pssed agricultural products,
covering about 40 countries or country blocks intrling blocks. Bi-lateral trade
flows and attached prices are modelled based on Atmington assumptions
(Armington, 1969). The behavioural functions forpply, feed, processing and
human consumption apply flexible functional forméene calibration algorithms
ensure compliance with micro-economic theory. Tammeters are synthetic, i.e.|to
a large extent taken from the literature, other efloty systems or own expert
assessments. Policy instruments cover Product Suppmivalents and Consumer
Support Equivalents (PSE/CSE) from the OECD, (tarkl) tariffs, the Tariff Rate
Quota (TRQ) mechanism and, for the EU, intervensitmtks and subsidized exports.
This module allows for market analysis at globdl, &d national scale, including| a
full assessment of price effects in all regions aasonsequence to changes| in
exogenous inputs (e.g. policy shifts).

The supply model OF CAPRI is based on positiveheraatical programming:
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A dual védue of contraints

We assume that EU legislation standards only infteevariable cost, i.e. some
additional costc calculated in the scenario preparation tool etiter objective
function.
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c additional variable cost (CC measures)

As a consequence of introducing additional costdpemal production level and
hence the supply of agricultural goods will changellowing the market mode
determines demand and prices based on changedysufpk again alters th
revenues in the supply part. Iterative solutionsnairket and supply models finally
lead to equilibrium.

The ‘Common Agricultural Policy Regional Impact’ ABRI) model was built by th
Institute for Food and Resources Economics (ILRpsting to its German acronym)
of Bonn University, at the end of the ‘90-ties. &nl999 (first operational version),
its development is founded on an open network ambroengaging many users and
researchers, with Bonn-ILR acting as the clearimgkeo Information about the
CAPRI network, related projects and publications ba found in the CAPRI web
site:www.CAPRI-model.org

As regards the economic indicators the CAPRI pathe CCAT tool is able to provide the

necessary information, without the need to adjustrhodel (except for adding some derived
calculation rules). The challenge is to feed thedehawith accurate data on cost levels,
reflecting the additional cost of satisfying EU iigtion standards multiplied with the share
of farms, farmland and/or farm animals that is cbamp. A pre-model calculation tool has

been developed which supplies information to thed@ on regional implementation of

standards and compliance and cost levels. The poehtalculation tool is fed by collected

and further processed data on compliance levaksfasther described in Chapter 2.
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The link between CAPRI and MITERRA is crucial. EiMITERRA calculates changes in
fertilizer and animal manure application, due tossrcompliance standards. These changes
are input to CAPRI, which uses this information agst other to estimate the percentage
cost increases in the pre-model calculation todlPRI then calculates the economic effects
and also the new equilibrium situation in termsanfmal numbers and in crop area per crop
type per compliance scenario. This information be thange in livestock type, livestock
numbers and cropping patterns are then new inputMATERRA. Based on the implemented
measures, MITERRA calculates the emissions toveater, soil and excretion rates taking
account of local bio-physical endowment. Based lug, t CAPRI determines changes in
fertilizer applications (mineral and manure) pespcrFurther CAPRI simulates effects of cost
implications, which lead to a change in livestoghet and livestock numbers and also on the
change in cropping patterns. All these change$earéo MITERRA.

In a post-model assessment the absolute and eeldififerences per indicator are calculated
for all scenarios and compared. An overview ofiaflicators produced by the different
models and thus the CCAT tool are presented in Aidne

Box 2.2 MITERRA model

MITERRA is a deterministic and static N cycling nebavhich calculates greenhouse
gas and nitrogen emissions on an annual basisy esnission factors and leaching
fractions. The MITERRA model was developed to assles effects and interactions
of policies and measures in agriculture on N losses regional level (NUTS-2) in
the EU-27 (Velthof et al., 2009). MITERRA is parthased on the existing models
CAPRI and GAINS. The GAINS modehttp://gains.iiasa.ac.at/gaifséstimates
current and future gaseous N and C emissions fignouwture (and other sectors) |in
Europe (Klimont and Brink, 2004). MITERRA was supmplented with an N leaching
module, a soil carbon module and a measures modiuke.input data consists of
activity data (e.g. from Eurostat and FAO), spabalphysical data, and emission
factors. The model includes measures to mitigat&GiHd NH emissions and N
leaching.

The main input data for MITERRA are crop areas anidnal number. Crop areas are
directly derived from CAPRI. Animal numbers are ided at national level from
GAINS and distributed over the NUTS-2 regions adowg to CAPRI data. Input by
mineral fertilizer is derived from national feriér consumption rates, obtained from
FAO, and is distributed over crops using weighiagtérs, based on the calculated
crop N demand. Excretion is calculated as the nurmbanimals times the excretion
per animal, based on GAINS animal categories amdetirn factors. The manure |is
distributed over different crop groups with diffeteapplication rates. For ammonia
(NH3) the emission factors from GAINS are used andnitnous oxide (MO) and
methane (Chk) the emission factors from the IPCC 2006 guidelireee used.
MITERRA has its own approach for leaching and steéfeunoff. Leaching fractions
are determined based on texture, land use, pratgit surplus, organic carbon
content, temperature and rooting depth. Surfaceffdractions are calculated bas
on slope, land use, precipitation surplus, soituex and soil depth (Velthof et al.
2009). Soil carbon stocks are calculated using approach of the IPCC 2006
guidelines with assigned stock change factorsdocherop.

[1%
o
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Beside assessments made by the 2 key models, emértal effects are also assessed by the
DNDC and EPIC models. These models are howevepatof the main model chain and
only the results of the assessments were includddei final CCAT tool. This means that for
the DNDC and EPIC assessments:

1) There is no link to the CAPRI output

2) They do not take the scenarios on implementatiomptiance and cost levels into
account but only assume maximum implementatioredthin standards

3) The results only apply to a theoretical situatiorwhich the arable land is covered by
a limited number of crops such as maize and barley.

4) The assessments are done at a very detailed sieaeal For EPIC this are grid cells
of 10 by 10 km and for DNDC the Homogeneous SpMibping Unit.

5) The results of the assessments are available iIlC@AT tool as mapped output
presented at the levels of Nuts 2 regions.

6) The results of both models have been comparedetdiifERRA assessment results
for sensitivity analysis.

For further details on the EPIC and DNDC assessm@agntoaches and results we refer to the
Box 2.3 underneath and different CCAT deliverabbesd the CCAT tool.

Box 2.3 EPIC and DNDC modéds

The EPIC model is a soil/crop model composed of several kitimn components for

weather, hydrology, nutrient cycling, pesticideefdillage, crop growth, soil erosion,
crop and soil management and economics. The maalonginally focused on the
effect of soil erosion on productivity, but is nam integrated field scale crop-soil
model especially well-suited to evaluate crop ghgwirrigation requirement

(including an option for auto-irrigation), nutriemptake and cycling, and erosion. If is
composed of several simulation components for vegattydrology, nutrient cycling,

pesticide fate, tillage, crop growth, soil erosiampp and soil management and
economics (Williams, 1995). It predicts the effestsmanagement decisions on soll,
water, nutrient, and pesticide movements and tb@mbined impact on soil loss,
water quality, and crop yields for areas with hoeragpus soils and management.

The DNDC model (Denitrification-Decomposition) is a procesgented computer
simulation model of soil carbon and nitrogen biagemistry (Li, 2000; Li et al.,
2006). It is a mechanistic detailed model, origynaeveloped for use at the field
level and further developed for the use at regisoale. DNDC is a multi-ecosystem

® Standards assessed by DNDC include: Maximum maappécation (SMR2), growing winter crops (SMR8), iniam
coverage arable land (GAEC3) and tillage methodsHG#). Standards assessed by EPIC include: growingménops
(SMR8), and tillage methods (GAEC4).

® van der Velde et al. (2009), Derivation of EPIC amgtodels to evaluate the impact of cross complianeasures on
leaching and runoff of nitrogen and soil erosioEatopean scale. CCAT Deliverable 4.2.3.1.

Follardor et al. (2009), Derivation of DNDC meta-rebtb evaluate the impact of cross compliance nteasen on leaching
and emissions of nitrogen at European scale. CCAiv@&able 4.2.3.2.

Jongeneel et al. (2009), Report describing the ¢iperdisation of the second selection of indicatote impacts of Cross
Compliance and the implementation in the final atiady tool. CCAT Deliverable 2.6/2.7.
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model designed for assessing the emissions,0f I€H,;, and NH from the soil int
the atmosphere and the stock changes of orgarborcam the soil profile on the basis
of mechanistic process-understanding. The modesistnof two components. The
first component, consisting of the soil climatepmrowth and decomposition sub-
models, predicts soil temperature, moisture, pHJoxe potential and substrate
concentration profiles driven by ecological drivéesg., climate, soil, vegetation and
anthropogenic activity). The second component, isting of the nitrification,
denitrification and fermentation sub-models, presigreenhouse gas emissions from
the soil (CQ, N,O, CH,), the dynamics in soil carbon pools and JNldxes based on
the modelled soil environmental factors.

Both the EPIC and DNDC models make their assessmard detailed spatial scale
(grids or homogeneous spatial units) which are mswwtaller then administrative
boundaries.

2.1.2 Post-model assessmentsfor estimating pressure indicatorsfor biodiversity

For the assessment of the impacts on biodiversgyoutput data from CAPRI on land use
and livestock and from Miterra on emissions is img@at, since these predict changes in land
use intensity and quality of habitats. In this postdel assessment two groups of pressure
indicators for biodiversity were developed:

1) Share in intensive and extensive land use anditicksategories

2) Level of nitrogen deposition in the air and of agen concentration in surface water
above the critical load level

1) Calculation of changesin land use and livestock intensity

Agricultural intensification is one of the main s of biodiversity loss in the European
agricultural habitats and loss of landscape featuned diversity. In this sense, the
interpretation of changes in the value of the lase and livestock indicators will be based on
the idea that the higher the share of extensive lees and extensive livestock densities, the
better for biodiversity and landscdpe

The input data for this assessment comes from &i@RT Coco database, which specifies 35
different land use categories and 10 different sigek categories and their average
management practices (artificial fertilisers, agh@micals and N-manure input levels,
concentrate and maize feeding, stocking densites) the CAPRI model output for the
scenarios of different compliance levels. CAPRIleasss the response of farmers in relation
to EU legislation standards and translates thipamse in a new equilibrium situation in
relation to cropping area shares and livestock e number shares per Nuts 2 region. In a

" For the scientific underpinning and a more dethilescription of the approach see:
Onfate, J. et al. (2008), Design and developmentamd use change, landscape and biodiversity imgentrator as a
component of the CCAT analytical tool, prototype 1. Q2eliverable 4.3.1.
Jongeneel et al. (2009), Report describing the ¢ipeeisation of the second selection of indicatote impacts of Cross
Compliance and the implementation in the final atiady tool. CCAT Deliverable 2.6/2.7.
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post-model assessment the absolute and relatiferatites are calculated for all scenarios
with respect to the 0% compliance scenario.

Land use intensity:

The crop intensity per region is calculated categuoy the main crops in an intensive,
medium or extensive group according to 4 intensiyices (Nmanure, Nmineral, Crop
Protection Products Spending and Yield). Data pep on these indices are obtained from
the Capri-Coco database for 2004. To calculatditta intensity of land use per region the
crops are categorized in an intensive or an exterggioup according to a combined score on
the 3 input related intensity indices. The areaallahtensive and all extensive crops are then
added-up and related to the total UAA in the redmnalculate the final aggregate indicators.

To assess which part of the crops and their related in a region is intensive or extensive,
the following steps were taken:

e Selection of crops to be included in the assessrappte, pears and peaches, barley,
citrus, durum wheat, grass and grazings, foddezengrain maize, set aside non food
production, oats, other cereals, other fodder ablarland, olives, padi rice, potatoes,
pulses, rape seed, other root crops, rye and mgsiyfia beans, sugar beet, sunflower,
soft wheat, table olives, table grapes, and talme w

« Classification of crops per region according to4h&op intensity indices and to the
combined index.

Livestock intensity

The livestock intensity per region is calculated dategorizing each livestock type (pigs,
poultry, dairy cows, other cattle, sheep and gomstsan intensive or extensive group and
adding up the total intensive and the total extenbvestock units (LU).

Pigs and poultry are categorized automaticallynnrdensive class. For the categorization of
the grazing animal types a more complex calculasocheme is followed based on a
combination of 2 intensity indices:

1) The estimation of the intensive and extensivesliock share is based on both stocking
density information and feeding levels of conceaetitsigh protein feeding. These intensity
indicators were used to classify the grazing livekttypes such as dairy, beef, sheep and goat
as they can be managed either in an intensive tansixe way. Their classification in
intensive and extensive is based on either regispacific thresholds or related to EU
average score on the intensity sub-indicators.

2) There are however livestock types which can ydnze considered intensively managed,
such as pigs and poultry. Therefore figures of lfthese groups have been added directly to
the “intensive pool”.

Calculation in changes in intensity

Changes in intensity between crops and livestodalree of changes in the implementation
of EU legislation are not caused by changes inntesnsity indices according to which crops
and LU have been categorized in an intensive atehsie pool, but only by the changes in
cropping patterns and area for which CAPRI calegathanges. These changes come from
modeling the different EU legislation implementat&cenarios.
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2) Calculation of habitats quality in terms of changes in nitrogen deposition and
concentration

Most studies on the effects of excessive nitrogerbmdiversity have been developed in
terrestrial ecosystems, mainly considering plamices and soil biodiversity, and in aquatic
ecosystems. N deposition has clearly increasedamymatural and semi-natural ecosystems
across the EU (Bobbink, 2008), often on undisturbedsystems naturally adapted to very
low N inputs and N availability (Nordin et al., Z0where additional N inputs can cause
substantial changes in biogeochemistry and spemesposition (Sutton et al., 2009). N
deposition causes loss of sensitive species byufawp a few nitrogen tolerant species over
less tolerant ones. These effects are likely togbige important in Natura 2000 sites,
particularly in Special Protection Areas due topitsximity to agricultural sources (Bealey et
al., 2009). Eutrophication causes many negativecesf on the aquatic ecosystem too,
including impacts on biodiversity (for extensivevieav see Carpenter et al., 1998; Smith and
Schindler, 2009).

Two indicators are therefore developed in a posiehassessment of Miterra output runs:

1) total N deposition (KgN) that exceeds the criticald levels per region for sensitive
habitats and species

2) N concentration in surface water expressed in lef’/eixceedance of the critical load
above which aquatic organisms are negatively adtect

N deposition that exceeds critical load

The indicator developed expresses the total N diepogKgN) that exceeds the critical load
levels per region. The assessment of changes itothleN deposition (with baseline data for
the year 2005 based on EMEP) is done by:

» Keeping the total NOx deposition constant

» Changing the total NHx deposition by the percentelgange in NH emission
assessed by MITERRA. This approach assumes tharage in NHx emission is
reflected by the same change in NHx deposition iwithNUTS2 region. It will
become more reliable when the NUTS2 region is large

e« Comparing present N loads with critical N loads foe baseline year 2005
situation after including CC measures. The conceptcritical N load has
especially been developed in order to set targetsrhission reduction policy. The
critical load information used for this assessmemtsists of a spatial database
(CCE, 2007) in which per 5050 km square with vasipercentile values for the
critical N load (CLN) are provided. We used thelB, and 50 percentile values,
indicating the percentage of the area covered (@émi) natural ecosystems for
which the critical N load is exceeded, e.g. when¢hrrent deposition is equal to
the 5% critical load level which implies that atstthevel 95% of the habitats are
unaffected by NHx emissions.

N concentration above critical load level for ageatrganisms

Firstly the changes in the area exceeding critdatoncentrations in surface water are
calculated by assessing tNeconcentration in total runoffoth surface runoff and interflow)
to surface water and comparing it to critical lisniN concentration in totakunoff is
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calculated by adding the N flux by both surfaceof@imand interflow and dividing it by the
sum of the related water fluxes. This concentralgmel is further corrected by two factors:

1) An immobilisation factor for N-up-take in the watgy sediments, water plants, etc.

2)A weighting factor enabling to take into account thelative contribution of
agricultural deposition of N as compared to N-dépws by woodlands and other
natural areas to surface water. The weighting edaccording to relative surfaces of
the different land categories.

The approach assumes that the N concentratiomoffrto surface water is comparable to the
N concentration in surface water.

The resulting indicator shows the level of exceedaaf the critical load set at 1.5 mg/L
caused by different implementation levels of EUd&gion.

2.1.3 Qualitative approach to assessing the potential effectiveness of EU legidation
obligations on biodiversity and landscape

EU legislation and GAEC standards prescribe cegeactices that positively (either directly
or indirectly) target species or important landscégatures and/or habitats. These effects may
be intended or unintended. In the latter case tagybe seen as a positive by-product for the
preservation of biodiversity and landscape. Exampleuld be GAEC standards enhancing
the preservation of landscape features (such agebeand terraces), permanent grassland,
olive groves, minimal soil cover etc.. As to the Edislation it is clear that the standards on
the Birds and Habitats Directives will have postimfluence on biodiversity, but since there
are differences in the way they are implementedasibnal and regional level the potential
effectiveness is also likely to range. For the sssent of impacts of EU legislation standards
on landscape and biodiversity a potential effect®ss indicator is developed including both
unintended and intended potential effects. Thig@ggh was introduced in the CCAT project
as an experiment and a new way of analyzing EUsletpn standards in relation to
biodiversity and landscape conservation. The effeoess scores are based on the
interpretation of the legal implementation speaeifions of EU legislation standards in the
different regions/countries. The interpretatiorraged as is further specified underneath and
the indicator calculation procedures have beengiated into the CCAT analytical
framework. Results were mapped at regional scaléT@®2) per scenario.

The effectiveness of standards for biodiversity &mtiscape is estimated through adding a
score on the (legal) implementation specificatiohthe different EU legislation and GAECs
at the level of specified sub-requirements or messper standard. This intrinsic potential
effectiveness is scored in the following way:

Identification and qualitative assessment of the potential effectiveness of each obligation.

BD | L | Obligation characteristics

3 0 | Obligations containing elements directly tairgethe maintenance or survival of animal |or
plant species, and habitats listed in the Direstive

2 2 | Obligations containing elements affecting hattstructure and landscape structural elements

1 1 | Obligations containing elements affecting ntrnetural characteristics of the habitat for
species (i.e. pollution, erosion, water abstragtion
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2 1 | Other management prescriptions, e.g. stoclkéginres, stubble management or time limits
for harvesting, packaging, or grubbing of hedges.

1 0 | Othemanagement prescriptions, e.g. minimum height bbcuestrictions on treated seeds.

0 0 | Obligations without effects on biodiversity daddscape.

00 | 00| Obligations which effects cannot be assessed.

X | X | Obligations not in force

Once the scoring was done a final aggregated aschge score per EU legislation or GAEC
or for a group of these was calculated in the C@@dI. The grouping into an aggregate score
is potentially misleading, since there are reghgch have a much higher number of GAEC
standards implemented because of specific regwrahcteristics. These regions are likely to
have a much higher aggregate potential effectiveesesre then regions with a low number of
GAECs implemented. Moreover, an SMR including ahhimmber of measures (e.g. the
Nitrate Directive, with 9 distinguished sub-requients or measures) may for that reason get
a stronger weight then an SMR consisting only fefva measures (e.g. Habitat Directi¥eJo
underpin this also average scores are calculatedgggon. For the interpretation of the
potential effectiveness scores one should take thattaggregate and the average score into
account. Beside this, it is also very importantaalise that with the potential effectiveness
approach CC standards are assessed both in termgenfied and also unintended policy
outcomes. The advantage is however, that comparisetween regions can be made easily
since the results were the result of a consistedtgenerically applied methodology and are
all mapped at the Nuts 2 level. Interestingly, maifferences were found in the (average)
effectiveness scores between regions for the sainst&hdards and also measures.

2.1.4 Assessment of animal welfareimpacts

In the field of animal welfare and public healtlet is very limited EU wide data available

on which basis reliable assessments can be dorbkeostatus let alone the impacts of EU
legislation standards. Therefore, the decision made to conduct a field study in Austria to

survey the relevant indicators on-farm. Additiot@lthe assessment of farm indicators, the
field study provides important insights into thenfi@r's perspective of implementation of

specific EU legislation standards in the field ofraal welfare and public health and his/her
motivations to (not) comply.

In the field study interviews and direct observasido fill-out CC check lists were used to
collect information. In total 65 farms in differeparts of Austria were visited. Key indices
that were specified with the collected data weeelével of compliance with relevant animal
welfare and human health standards, the Austriamimal Needs Index (ANI) 35L” and the
EFSA zoonosis indicators.

Principally the farms that were assessed in Ausiniald be divided into two groups: farms
that comply with the EU legislation obligations ahose that do not. For the shares of farms
that comply, potential minimum Animal Needs Index&slls) were calculated depending on

® Whereas currently within this project no altermativeighting schemes are analysed, the methodaagiy
allows for this.
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their level of certification and the production ditions the farmer has to comply with.
Whereas organic farmers e.g. have to comply witkcigh housing system requirements,
conventional non-certified farmers only have to ptyrwith the national regulations that in
most cases are include all EU legislation standerdise field of animal welfare. We assume
that all minimum requirements were applied and fribrat we calculated minimum ANI
scores on the specific production obligations & EU organic standard or in case of non-
certified farms on the national standards. Furtleensince the minimum ANI scores for
conventional non-certified farms and those cedifimder the EU organic standard show in
dependence on the animal type and weight, in cagg® the group size and in case of cattle
the type of housing system (tie stalls or looseshmgs) significantly diverging values, the
evaluations were based on constellations invol&imtifferent animal types aligned to weight
classes, emanating from specific assumptions gineler section 3.4 of this report.

The minimum ANIs that were calculated on the bagisfull compliance” with legislative
standards were in the following compared with ththaetic averages of on-farm measured
ANI results of the Austrian field study. From comipan estimations of the risks of non-
compliance with the individual EU obligations cound derived.

These ANIs could then be applied to similar farpetyanimal group combinations in other
EU countries. This extrapolation to other EU costmot only took account of the farm

types distinguished in the Austrian case, but tatdo into account the specific national
interpretations of EU legislation standards, ad waglshares of organic livestock farming. It
resulted in estimations of minimum ANIs and comptia levels at Nuts O level. These levels
were used as the levels for the baseline compliaoeeario and the related ANI score. From
this baseline level situation and the related arétic average of the on-farm ANI score, the
ANI scores in the alternative compliance scenaf@d$, 25%, 50%, 75%, 100%) could also
be derived.

A similar extrapolation approach is also intendetbé¢ used for the EFSA zoonosis indicators
calculated for the different Austrian farms. Th@aever did not fit within the time schedule
of the project and was not included in the CCAT & results.

More detailed information of the animal welfare eggrh can be found in different CCAT
deliverable¥’ as well as in section 4.4 of this report.

2.2 Data sourcesused

Beside additional data on implementation of EU dkgion standards and implementation
levels collected within this project, the data s®gr used in the quantitative assessments
(modelling) were derived from the already existogfabases belonging to the core models
used in this project. Since links have alreadynbestablished between CAPRI-MITERRA
and also DNDC, the input data used by the modedsaalsm already been made consistent.

° From now on, the term ANI always refers to the nresent version of the indicator framework, ifee tANI
35L.
1 Annen, D. (2008), Report on how to develop the iattics of impacts of CC on food safety, animal welfand health,
CCAT Deliverable 4.4.1
Jongeneel et al. (2009), Report describing the ¢ipesisation of the second selection of indicatote impacts of Cross
Compliance and the implementation in the final atiady tool. CCAT Deliverable 2.6/2.7.
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The main database used for the CAPRI modelingadsQbCo database. It is built of 3 main
data sources:

(1) the SPEL-EU data base as a consistent natfosae for farm and market balances,
activity levels (hectares of crops and animal h&reés), unit value prices and the Economic
Accounts for Agriculture

(2) the REGIO domain of EUROSTAT as the main sodareregional activity levels and
physical output, and

(3) data supplied from different national sourdedjll gaps or correct errors in
REGIO and to supply data not comprised in it, maddta on political instruments.

CoCo was developed at the University of Bonn areddtabase is currently available at JRC-
IPTS (AGRILIFE Unit) and provides a comprehensive picture of tcaltural sector for

the EU27 Member States plus the Balkans. The mati $burces for the construction of
CoCo are presented in Table 2.1. CoCo is fairlgitext and also includes algorithms for data
consistency and completeness. The database isteg-ezery 2 years. For further

information seehttp://www.CAPRI-
model.org/docs/CAPRI_documentation.pdff#search="COCO

Table 2.1 Overview of data contained in the CoCaluase
Data items Source
Activity levels Land use statistics, herd size statistics, slaughtering statistics, statistics on import
and export of live animals
Production Farm and market balance statistics, crop production statistics, slaughtering

statistics, statistics on import and export of live animals
Farm and market balance | Farm and market balance statistics

positions

Sectoral revenues and costs | Economic Accounts for Agriculture (EAA)

Prices Derived from production and EAA

Qutput coefficients Derived from production and activity levels, engineering knowledge
Input coefficients Different type of estimators, engineering functions

Activity specific income | Derived from input and output coefficients and prices

indicators

Policy data Various sources (Official Journal of the EU)

Source: Eurostat (hitp:/epp.eurostat.cec.ew.int). several bio-physical econometric studies and European

Commission (http:/publications.eu.int/general/oj en.html).

Many data contained in the CoCo database are asd by MITERRA and DNDC,
especially in relation to land use and livestockadidition to these statistical data, which need
to be consistent between all models, several $pidia sources were used. An overview of
the main data variables used in MITERRA and DND€given in Table 2.2 underneath.
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Table 2.2

Major input data for MITERRA Europe anNDC

Indicator Needed inputs Unit
General for N| Application rates and types of:
balance _ fertilizers kg /halyr
- animal manure ton/halyr
Yields of harvested crops ton/halyr
Nitrogen N, fixation kg N/ha/yr
balance Atmospheric N deposition kg N/halyr
N contents in fertilizers, animal manure, biosolalsd | mg N/kg

crops

NHz emission

NHemission factors/parameters

Depends on model ¥e.gf N
excreted)

N,O emission

NO emission factors/parameters

Depends on model ¥%e.gf N
excreted)

Nitrogen
leaching

N leaching fraction

Depends on model (e.g. % of N

applied)

Nitrogen runoff

N runoff fraction

Depends on model (e.g. % of
applied)

Carbon balance

C/N ratios in animal manure and ohits (sewage
sludge, compost etc)

CH, emission

CHemission factors per animal category

kg Qid/yr

In addition, there are also several climatic andl data required in both MITERRA and

DNDC. As for

(http://eusoils.

the soil data the European soil
rc.ec.europa.eu/ESDB_Archive/ESPDB/

dasabafrom JRC

is used
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3 Scenarios

3.1 Introduction

In order to assess impacts of EU legislation andEGAtandards it is clear that this requires
insight into the way these standards are implendeateegional levels, the compliance levels
with standards as well as the costs of compliambhese three aspects are likely to vary with
regional heterogeneity. For the assessmen@&GAT scenarios are developed in which varying
levels of compliance with standards and differencesnplementations are specified. One
main scenario is the baseline which refers to thelementation and compliance level

situation level just before EU legislation staxshiave its impact which is just before 2005;
the first year of implementation of For the oldmieer states (MS) for all GAECs this is the

year 2005. In this chapter it is explained hownestes at regional level were made of the
implementation of standards, related compliancecasts of compliance in different scenario
situations and how these were translated into mogek.

3.2 Implementation of EU obligations

The implementation of the EU legislation into natb or regional legislation should in
principle be uniform in all member states. Thisiat true for all Directives and Regulation.
Most of them offer variation in the way MS havertglement them to take into account local
needs and challenges (e.g. zoning for the Nitr&@tiesctive) Nevertheless, the results of
former project§' show, that the translation of this EU legislatinto national and/or regional
legislation happened in a quite diverse way. Ferttanslation of GAECs into national and
regional legislation the member states had a lef/édteedom than for the implementation.
The GAEC standards to be developed had to be iar@acce with the issues indicated in
Annex IV of the regulation, but could be adaptedthe special climatic and structural
conditions in the member states. This resulted iquie different implementation of the
GAEC standards (at the level of sub-requirementaeasures) in the member states which is
a crucial starting point for the assessment ofrifact of these.

To ensure a regionalised assessment of the efié&it legislation standards it is crucial to
have information on national and regional implema@ohs. For this purpose an EU-27
database was developed in CCAT in which implemamntagpecifications are categorized per
EU legislation and GAEC. For the development ofs tdatabase use was made of the
information that was already gathtered in othejqmts, as well as from original own work. In
the CIFAS project (Schramek et al., 2007) a loinéérmation on SMRs and GAECs was
already collected in a central database and clearsetl according to so-called ‘short names'.
In CCAT the CIFAS methodology was further adaptedhe needs of the CCAT project and
the database was further supplemented with newfdataespecially new MS and additional
EU legislation and GAECs.

' Cross Compliance Project (Jongeneel et al, 2@IPAS and Cross Compliance Network
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The methodology developed to include the nationdl r@gional implementation information
into the database required the interpretation gélleéexts and translation of these in codes
(see Table 3.1). These codes synthesise the desadladards in the different MS/Regions on
the basis of their similarities and are needed nabke the impact assessment. They are
developed taking into account that they shouldrble&fer to the topic of the EU legislation
(e.g. for Groundwater Directive related requirersesud similarly Sewage, Nitrates, Birds,
Habitat Directives), with the objective to captuseme criteria of the EU standard (e.qg.:
Nitrates — N limits per hectare; Birds — closedsseafor hunting; Habitat — prohibited
farming practices etc.).

The coding was prepared for three specific objestiv

o Supporting the translation of EU legislation / GAE@ specific (management)
practices and thereby providing a basis for estimgatosts of compliance which can
then be used as input for the models (e.g. CAPRerk4, DNDC and EPIC)

o Representing ‘national diversity’ in EU as a maradge set of categories enabling the
mapping and comparison of implementations

o Characterising the national standards (from thepsative of potential impacts on
landscape and biodiversity) in order to add a p@krffectiveness score to the
standards.

Table 3.1 Codes included per EU legislation and GAE

EU legislation GAECs:

EU legislation -ID GAEC-ID

Related directive or regulation GAEC issue

The measure (= grouped obligations) GAEC standard

Specification of measure Sensitive area

Sensitive area Most detailed Nuts level, Region ID
Animal type

Most detailed Nuts level, Region ID

Although the EU legislation for new MS are not umbdd in the final coding database of
CCAT (see Table 3.2) the number of different EUdkgion measures and specifications and
GAEC standards identified is still very high. ThEALT coding database now includes:

* For EU legislation: 160 different measures and g#csications
* For GAECs: 35 different standards (relating tosues)

* Based on the total of 2680 national EU legislatao 590 national GAECs (for an
overview of countries and EU legislation include@ Jable 3.2)
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Table 3.2 Overview of national EU legislation dBAECs included in coding database

[Name of directive/ regulation Available data in
CCAT

01 Conservation of wild birds Old MS + Sl
02 Protection of groundwater against pollution Old MS + Sl
03 Use of sewage sludge in agriculture Old MS + Sl
04 Nitrate Directive Old MS + Sl
05 Conservation of flora and fauna Old MS + Sl
06 Identification and registration of animals Old MS + Sl
07 Framework for identification and registration ofraals Old MS + Sl
08 Identification and registration of bovine animdihelling ojOld MS + S

beef (products)

08a IAnimal identification and registration — sheep goats Old MS + Sl

09 Restrictions on use of plant protection products Old MS + Sl

10 Restrictions on use of substances with hormongto#tatiqOld MS + S
action

11 Food law Old MS + Sl

12 Prevention and control of TSEs Old MS + Sl

13 Control of Foot and Mouth Disease Old MS + Sl

14 Control of certain animal diseases Old MS + Sl

15 Control of Bluetongue Old MS + Sl

16 Protection of calves

17 Protection of pigs IE, NL, IT, DE, AT

: i i FR + ES
18 Protection of animals kept for farming purposes

19 Hygiene of foodstuffs

GAECs]AIl Old + new MS

The full coding database for both EU legislatiod &AECs is available in the CCAT tool as
is illustrated by the underneath screen dump of2GAT tool.
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Figure 3.1 Overview of coding databases in CCAT too
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In the CCAT tool the use of different scenariosk#es impact assessments with variations in
implementation situations. The main scenarios assaifpaseline implementation of SMR and
GAEC standards as specified in the coding dataleseissed here and thus following the
national and regional specific legal text spectimas. However, there are also scenarios
available in the CCAT tool which take the EU direettext as a starting point and assume
implementation of all standards even those thahatebligatory. This is further discussed in

Section 3.5.

3.3 Compliancelevels

The degree of compliance is crucial information tfog impact assessment of EU legislation
standards on the different impact fields. Degrdesompliance should not only be expressed
in terms of farms but also in terms of agricultureda and animal population compliant and
non-compliant. The determination of the rates dlia@iccompliance is not straightforward
however for various reasons.

First, there is a general lack of data. Only limiteformation about compliance is currently
publically available. Examples of recent EU widedées that provide compliance estimates
for the year 2005 are the CCAT project and the ystugl the Alliance Environment (2007)
prepared for DG-Agriculture.

Second, as far as data are available they prowadghr figures which only give an average
compliance rate for the total EU legislation and far the more detailed measure level.
While it is exactly this detailed level which isagsfor the impact assessment as this links
directly to the farm management. Furthermore thg th@ compliance rate is applied to an
EU regulation is unclear and nearly always it prdes decomposition of ‘overall’ or
aggregated compliance rate into compliance ratsscaged with specific requirements.
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Third, the available data usually specify the numbt breaches detected but these are
difficult to generalize to compliance rates for tiwbole farm population, since they are
conditional on risk sampling, and information abosk sampling is not accessible.

Fourth, when information is available it is ofteradable at Member State level (Nuts 0), but
not at lower regional levels (Nuts 2 or Nuts 3).

Fifth, if data are available they refer to one maimand it can be expected that compliance
rates change in time, after all this is what isednat with EU legislation. Data on compliance
are therefore needed for different moments in time.

Sixth, when a certain degree of non complianceetsaled, often information is lacking about
how serious the violation of the standard is. Faaneple if a farm is non-compliant with
respect to the Identification and Registration Bliree it might not be clear how many of the
animals are not-identifiable. But for the costscompliance not only information about the
degree of compliance, but in principle also abbatderiousness of non-compliance would be
necessary.

The lack of information, complications and comptgxdescribed above precluded an explicit
consideration on compliance with standards. In tagdinsight into the dynamic pattern of
compliance rates is also required. For examplen ithe past there already is a trend to
increase compliance, it would be wrong to attribateobserved increase in compliance after
implementation of CAP reform fully to this measufdthough serious efforts were made on
gathering information on compliance rates it turred to be impossible to do a proper
empirical validation on compliance rates. Fortuhyatiis did not hamper the development of
the CCAT tool as such. The tool can be filled wathy compliance rate per selected EU
legislation standards (at sub requirement leveitrkvis then used to simulate the impacts.

In CCAT it was therefore decided to work with 6 s@go situations with varying levels of
compliance:

0) Baseline compliance (2005-2009, depending on EUslEgn and EU country):
estimated level in the first year of implementataira EU legislation or GAEC which
differs per Nuts 2 region and standard.

1) 50% gap closure: halve way between baseline a@%X®mpliance

2) 0% compliance: per sé voluntary level, 0% = minimum level, but is oftégher
because ofper s¢ compliance

3) 50% compliance: 50% = minimum level
4) 75% compliance: 75% = minimum level
5) 100% compliance: full compliance

Figure 3.2 illustrates how the different complianes in the 6 scenarios should be
interpreted. The Figure shows total farm populaioh a region and groups sectoral farm
types in a region. These differ in magnitude ($dekhess of bar) and in the baseline levels of
compliance (see top-level of bar). For examplebgeline level of compliance of region A is
estimated at 90%, that of region B 80%, and scAtongside the baseline estimate, for which
an explanation of how it was derived is discussettierneath, a second estimate was made
for each region indicating the level of compliangighout any of the considered standards
imposed in an obligatory way (see the fat horizbhitees in the bars). This level can be
interpreted as aoér sé level of compliance. This latter level might bera, but will for most
standards be much higher than zero.
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Figure 3.2  Compliance levels and scenario kitian
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The highest horizontal line in Figure 3.2 indicataels compliance. Note that Region B has a
compliance gap of 20%. Scenario 1) assumes 50%clgspre. For region B this would
imply that the compliance gap of 20% has to be ceduby 10 percentage points (B’s
compliance rate is increased by 10 percentage $&iom 80% to 90%). The other scenarios
all impose a minimum level of compliance. For exénghe dotted horizontal line, indicating
a compliance level of 75% illustrates how runnigreario 4) would work out. Scenario 4)
imposes a (minimum) level of compliance of 75%. \titat regions A and B already exceed
this compliance level because of the high levélpar se" compliance. As a consequence, we
don’t expect any adjustments in these two regibmsontrast, regions C and D with baseline
compliance levels of 60% and 30% respectively, @sarly below the 75% criterion
associated with scenario 4). In these regions adprgs have to be made in such a way that
they also achieve the 75% compliance level. Nateukiting scenario 4) does not exclude
that some regions might have higher rates of canpé then 75%, but no region is allowed
to have a lower rate. As a consequence, the regiopeacts can be rather different, even
though a similar minimum level of compliance is &fied for all regions.

One of the scenarios refers to the baseline cong®issituation. Data on this level of
compliance are most difficult to derive for the seas discussed above. In CCAT best
estimates have been made of this level at NutsrZEfd 27. The methodology for this
estimation is discussed underneath followed bynteéhodology to estimate the O quret se”
level compliance situation. All other compliancedks used in the other compliance scenarios
do not need further explanation as their speciboatollows automatically ones thg@ér se”
and/or baseline compliance situation is specified.
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Estimating the baseline compliance level

Getting good information on the baseline compliateesl is very complicated as already
discussed above. Best estimates of complianceslewetle therefore made at a disaggregated
regional level (Nuts 2) in terms of farm, livestoakd land use shares compliant and non-
compliant. How this was done is briefly describedtle following. For a more detailed
description we refer however to other CCAT delitéed.

EU legislation standards are aimed at directinghé@ts behaviour in such a way that certain
(minimum) standards are respected. A farmer hagptien to either comply or not comply.

In the latter case (s) he faces the risk to bectldeas a non-compliant. If this is the case, as a
consequence of infringement procedure of EU letiislaa farmer can get a fine. In addition
as a consequence of the cross-compliance punishsohetme, part of the direct payments
might be withdrawn (depending on the significanég¢he violation). Figure 3.3 provides a
more refined scheme of the link between a regujaeuirement and compliance.

Figure 3.3 Link between regulatory requirements @emapliance response by the farmer

Not
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Enforcement Adjustment/

needed
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X | No adjustment
é / Farmer needed
=
Sk N

on-
D
3 \ affected
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The basic idea is to classify farmers with respedheir likelihood to comply. A regulation
may or may not affect a farmer. For example, animelfare regulations will not affect a
specialized arable farm, which has no animals.férm is affected by the regulation there are
two possibilities.

1. The farm structure and/or management is alreadyl awebhpted to the
regulation and no adjustment is needed. In tha tteessfarm already complies,
without having to make any further compliance costs

2. A farmer may needs to make adjustments in his bebhaand maybe in the
farm facilities in order to comply with the requment. Here the farmer has to
choose between making or not making these adjussmiéihe does not he will
be non-compliant (and subject to sanctions).

12 Jongeneel et al. (2009), Estimating complianwelteand costs of compliance. CCAT Deliverable3.2.
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Already by characterizing farms in being affectechon-affected by a standard may help to
get more insight into the compliance issue. Furtteee, if data are available which could
help to identify which part of the affected farnsslikely to need to make adjustments, this
further informs about which part of the farming p&giion is most likely to have lower levels
of compliance. They can be seen as a risk groupFigare 3.3 shows, there are three
categories of farms which need to be identifieddstimating the compliance situation of a
farm population in a region: non-affected farms$eetied farms but likely to already following
the EU standards, and affected farms which neddki® action in such a way as to become
compliant. Here the non-affected farms can be saithe compliant by definition. With
respect to the affected farms, useful indicatonaldes may be available which help to
identify the groups most likely to have higher lisvef non-compliant farms. For, example, a
dairy farm located in a nitrate vulnerable zoneaars clearly to be considered an affected
farm in terms of the Nitrate Directive. However,it§ stocking density is below a the norm
that leads to a 170 kg organic manure per hectargpacified in the sub standard of the
Nitrate Directive, this farm is unlikely to haveobtems with compliance. Existing data
sources provide the possibility to estimate petagatfarm group the average nitrate balance
(e.g. number of livestock per type, excretion fegtocropping areas). Based on this
information a grouping of farm type groups couldrbade per region in high risk and low
risk farms and related livestock population. Théadaollected on breaches in other projects
and in CCAT could then be used and combined wi¢ghhilgh risk group, as this is likely the
group in which most of the breaches can be expected

In order to come to an estimation of baseline caanpk levels per region for the different
requirements included in EU legislation standahdsfollowing approach existing of different
steps was followed:

1) obtain a best-estimate of the compliance rate aadtimber of breaches at Member
State level, preferably measured at requiremed l&ther then at the encompassing
EU legislation or GAEC level. This information walstained from different already
performed studi€s as discussed above and additional data colleistisome case
study countries/regions.

2) ldentify which farms which are affected and at lamd high risk of not being
compliant. This is done through an analysis ofdh&racteristics of farms, preferably
per individual farm or farm group (NOT at the lewélthe total farm population) at
regional level. Such information was obtained fribvi@ Farm structure survey (FSS)
data, Coco database, FADN data in which informascavailable per sectoral farm
group, but also spatial databases specifying egndaries of Nitrate Vulnerable Zone
(NVZ), land use and land cover classes (CLC), digitevation model for slope
information etc. ). This analysis helps to define tategories of affected and non-
affected farms. Moreover, within the affected catggndicators are searched to
estimate which part of the affected farms is likielynake adjustments (e.g. farming
practice, create provisions for handling manure,) @ order to become compliant
and which part is at highest risk of not becomionmpliant.

3) Link the non-compliance rate or the reported nunabdrreaches at Member State
level to the farm activity characteristics at regiblevel in order to obtain best-
estimates of compliance at regional level. Herefollewing logic is followed:

- Farms which are not affected by a regulation (@egause they are located
outside a NVZ) can reasonably be assumed to comigiyor satisfy the standard.

3 Cross Compliance Project (Jongeneel et al, 208@)dy on Cross Compliance for DG-Agri (Alliance
Environment, 2007)
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- Farms which are affected but have identifiable abi@ristics (for example a
below 170 kg N per hectare excretion) and thereifioligely to be in need to
adjust their farming practice or farm facilitiesaynalso be assumed to fully
comply.

- Based on these estimates a region-specific lowendocompliance rate can be
estimated. This can be made in terms of the nuwifarms, hectares and animals
out of their respective totals.

- Farms which are affected and likely to make chamgésrming practices,
provisions, investments, etc. have a choice ettheomply or not comply. Here
we assume that this group will only partially compiith the requirements, where
the rate of compliance is based on the member Istat€estimates. Here the latter
are translated/transformed into compliance ratéisealievel of this group (cf. risk-
based sampling).

- Combining the information of the three distinguidloategories (not affected,
affected but change/adjustment not likely to beessary, affected and required to
make changes) a best estimate of the actual |éwelnopliance is made.

Estimating the 0% (" per se") compliance level

A 0% compliance rate cannot easily be translateal @ompliance and non-compliance share
for all EU legislation and GAECs as in many casasners already comply with certain
obligations without needing to take any additionation (or were not really affected, for
example because of their free choice for a nomsite production system). Moreover, when
standards are pre-existing and enforced for alresmhge time, this will affect the current
degree of compliance and create an initial degfesompliance which is far beyond zero.
Most likely it is therefore simply impossible toferce a zero degree of compliance as no data
are available on such a theoretical situation. Trsblem was particularly valid for the
Nitrate Directive. With this obligation a part diet farm population will be automatically
compliant without needing to take any specific @ctor make any additional costs. This
applies to farms that have a nitrate surplus lotken the maximum of 170 kg nitrate per
hectare and/or to farms not located in a Nitratén¥table Zone (NVZ). The assessment of
impacts should therefore not relate to the whotenilag population, but only to that part of
the population that is located in a NVZ and thas$ ba actively do something to become
compliant. A similar method to estimate thget se" compliance level was developed for all
EU legislation standards. A full explanation ofstimethod is discussed in Deliverable 3.2.3.
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3.4 Cost of Compliance

Costs, that have to be covered in case of adoptibnsanagement/production, are declared
for each specific measure or standard. Costs aigresl to a production activity (1 ha of
crops or 1 head of animals) per year. The costsbeaeither a fixed amount per unit or be
related to characteristics of this production agtiin the CAPRI data base. For example the
costs for ear tags of bovine animals are assumedet@ fixed amount per head. The
maximum manure application (often 170kgN/ha) depead the N excretion of animals,
which also depends on the feed composition. CARIRIutates the N excretion rates for each
animal type and region. Hence the additional cofstsanure transport are linked to the N
excretion for each animal type and region. Monejyue@ positive (by-) effects of the
measures can be subtracted from costs. Costsecaerb when the positive effects fully
compensate the costs. Investment costs are codverta annuity per year. When 100pet

sé' compliance of farmers can be assumed, costs tbawe to be declared. In Figure 3.4 a
screen dump is shown of (part of) cost databadeded in the CCAT tool.

Figure 3.4 Screen dumb of CCATool showing explamatof costs related to CC
standards and the costs estimation.

& Cross Compliance Assessment Tool
File Processes Scenarios ModelSources | InputData| Results Documents Presentations Help

[ A B U v
1| MEASCODE VALUE
> Regulation cost calculation
| Text Code cost conversion explenation and motivation
sl factor
real number
4 use “eps” for real 07
Maximum manure N application standard of : transport of manure for 25km, cost 10ct per
170 kg N per ha (except where a derogation MEO0404 041 t"km, scaled to kg manure (-> /8-> Bkg N per
| 14 |applies) (in Nitrate wulnerable zones) At 5 + ton of manure)

we assume no additional cost since application
of fertilizer is not generally forbidde, wouls apply
ME0405 o to all crops receiving fedtilizer (not SEFA)
Requires to some extend improved application

|Limitation to fertilizer application on steeply
|sloping grounds At S + Art 4 + Annex LA

15 technique which are covered by MED407
in many coutries reduced intensity of farming
| Prevention of leaching to water courses, next to water. effects total output of arable crops
|riparian zones, buffer zones At S + At 4 + MEO0406 -0.005 > related cost are the loss in production
(Annex 1A output decreases by 0.5% (1% of area effectet,
16| 50% decline in yield)
|Appropriate fertilizer and manure application ME0407 006 Cost for manure application 4€m3 -» increases
17 technigues, including split application of N ' by 10% -> convert to ka N (8) is asigned to
|Appropriate fertilizer and manure application MED407 0.0 Cost for mineralapplication 10ctikg -> increases
18 |techniques, including split application of N . by 10% -> 1ct
| Growi , b : cost for additional tilliung and seed: 100 EUR (ad
|Growing winter crops (maintain vegetation - ho)
ii’:’:;fh'g”g Ay pEacs) SLAE oL £ MO aE benefits of improving soil: 50 EUR (ad hoc)
19 assign cost to groups of crops which are
Land use managament, acuding the. tise of we assume 0 cost since most farms anyway
|crop rotation systems and the proportion of MED409 o MR

The CAPRI model combines the declared costs, i¢gh'per sé compliance, baseline and
scenario compliance rates. Conceptually we hawkffierentiate total cost and additional cost
(compared to the baseline). The CAPRI model is giesl for countervailing scenario
analysis based on additional costs (see FigurelB.8)e baseline situation already farmers
cover significant (total) costs, but the additionakts are zero (by definition). The effects of
these costs are already displayed in the obsemgatligtion data. By simulating compliance
above the baseline level (e.g. 100% compliancegijtiadal costs occur. In case of low
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compliance rates, additional costs can be negétivenefits). Per s€ complying farmers do
not have to cover costs at all (see Figure 3.5).

Figure 3.5 Costs levels under different complidlesels and scenarios

Baseline situation

total cost

additiona.fl cost =0
Full compliance

total Cost

additional cost

Zero compliance

Additional cosi
(“benefit”)

total cost =0
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3.5 Trandglation of scenario specificationsinto model input: pre-process

Beside the six scenarios as defined Section 3dompliance levels there are also three other
scenarios included in the CCAT tool with varyingolementation situations for the standards.
In Figure 3.6 an overview and short explanatiogiv@n of the present scenarios included in
the CCAT tool.

Figure 3.6 Overview of 9 scenarios included in@@AT tool

pliance Assessment Tool
Scenarios| ModelSources InputData Results Documents  Presentstions  Help

Expected compliance Voluntary compliance Halve way between

. level (range from 0-100%) : 0
based on: B + actual implementation basellpe and 100%
compliance + actual

implementation

File Processes

- Actual implementation

- If available: National / !
ZeroComplance
regional legislation

- Else: EU regulations

~_Soenarion o
2005-2009 J\ :
( ) I 100% compliance level

[ 1 ZeraComphancs + actual implementation
Add Scenario ] GapClosuweSlp
| ComplanceSlpct . —~
_| Complianceaipet 100% compliance and

] Campliarsce100pct implementation based

Show Scanario StatnsInfo Shortranes] 00pcl on available national /
| Fulll g D0 regional legislation
[_| Altreiphl OMNguzt ecifications only
: Hypothetical: also all All mandatory SMRs
Tk Compmiron: Somtado non mandatory SMRs and GAECs are fully
and GAECs are fully implemented according
implemented (test). to the EU regulations

|® Foppe Bouma  Datalab Division LEI-WUR  Version 2.02 Mar 2010

dstart| @ =0 l@ e @ e » 020 EZEc BE 195% ) & SR owe 0002 UEE 1541

As for the 6 different compliance scenarios itsswmed that all EU legislation standards are
implemented according to the national and regiteadl legal text specifications. So national
implementations overrule the EU-regulation textleaa the national specifications are not
available in the coding database. The reason fercibuld be either that the MS is lagging
behind with implementation of certain standardshoraccess to the legal text was obtained
and the information is thus missing. This appliesall SMRs that should have been
implemented as from 2009 in most of the new MS (Balgle 1.1 and Table 2.2). For these
MS in case of SMR standards the EU regulation itefdllowed instead of the CCAT coding
table specifications.

As for the other 3 scenarios with varying implenagioih the following situations are
captured:

o Shortnamel00 %: Assumes 100% compliance with stdadspecified only in
national and regional legal text. So the assessmanirely based on the coding
table specifications. The results of this scenavilb not be different from the
compliance scenario of 100% in the case of GAEGQhese are based on national
legal text available for all EU27 and of SMRs fdd &S+ Malta and Slovenia.
The other MS are missing.
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o Full implementation100%: Assumes 100% complianceeambination with an
implementation situation following purely the EWtgation specifications.

o All implemented100%: The is a purely hypotheticabation assuming 100%
compliance of all EU legislation and GAECs incluglithose that are non-
mandatory based on EU regulation specifications.

The implementation implies that measures are asdigm the Nuts2 regions for which they
are applicable and they are parameterized in tefmhanges of model parameters and/or
model inputs. The degree of compliance impliesfthetion of the area or of the livestock
(per type) of a Nuts2 region for which the meassrapplicable. Based on the selected
scenario and degree of compliance, the changesrtihzer and manure use in %-change as
compared to the baseline year will be derived foNaits 2 regions and disaggregated at
specific activity levels. These results will be dise the CAPRI_Pre-Processor that calculates
all the additional costs related to the applied suess. How this pre-process exactly works is
explained underneath.

CCAT pre-process

The pre-model calculation step is crucial for lmkiscenario information to the impact
assessment (see Figure 3.7).

Figure 3.7 Schematic overview of CCAT pre-procesaslation into model input and
output and indicators

EU National
i [ regional | —
Regulation 7 pe transposed into national/regional legislation SMR & o
On SMR & MRE |3
@
CAEC obligations §
Obliga- Imple- %U_
tory? mented? %
NO (data) Ro
NO YES|§
=
W
No
asses Cost level Input data
sment

Compliance
level/scenario

Per region + activity lupuidalc

(per crop, animal type)

In the pre-model the following parameters are dJetiand linked to the per unit
(hectare/animal) activities used in CAPRI and MI'HZR

1. Implementation: depending on the scenario spetifica and the availability of
information in the coding database the pre-modsluees that either the national and
regional implementation specifications are usetherEU regulation specifications.

2. Level of compliance. Depending on the scenariogleemodel calculation ensures
that the right compliance level is used and alledato the production factors
(hectares/livestock). This aspect is very compdidads this process involves the
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allocation of the national per standard average ptamce levels to regional
production factors.

3. Additional cost expressed per production factordeeefor reaching a compliance
status (comparing non compliance / full compliance)

4. Share of (per se") compliance in reference situation (without @@asures) with
respect to production level

5. Production level of activity

All the input parameters are differentiated by oegifarm type, measure and activity. As it
was impossible to get all data at the most detddedl, data gaps were filled with values
from a higher aggregated level. The hierarchy shiowirable 3.3 was followed for this.

Table 3.3 Level of aggregation for data input
High L evel of aggregation L ow
Region EU27 EU15/EU12| Member | Nutsl Nuts2
state
Farm type | All farms Specific
farm type
EU Specific Specific
legislation | GAEC and| sub-
standards | EU requirements
legislation | or measures
standards
Activity All agricultural | Arable land| specific
activities area /| I grassland [ activities
animals animals

The allocation of the compliance level and tper'se" compliance level (under 2 and 4) to
the activity levels at the most detailed regioralel is done following the steps already
discussed in Section 3.3. Overall it involvesfi®wing information and calculation steps:

Identification of farms, related livestock and lsees affected. This is
specified per Nuts region for every standard arareguirement. It should
relate to specific farm parameters which are inetudn the CCAT pre-
process database.

Identification of risk groups and groups that coynplready. These groups
are part of the affected farm group (and the rdldteestock and hectares).
This is specified per Nuts region for every staddamnd sub-requirement and
uses specific farm characteristics for which datiacluded in the CCAT

pre-process database. Examples of such data telabaracteristics like land
use, nitrogen balance, location within an area w#hain characteristics like
slope, LFA status, NVZ status, etc.

Link the non-compliance rate or the reported nundfdsreaches at member
state level to the affected farms and particultre/high risk farms. The logic
for doing this is to assume that farms that areafigicted can reasonably be
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assumed to comply with the standard. Farms whierafiected but are not in
the risk group are also assumed to be fully complidgarms which are in the
high risk group are likely to make changes in famgnpractices, provisions,
investments, etc. but have a choice either to cprophot comply. Here we
assume that this group will only partially complytiwthe requirements,
where the rate of compliance is based on the mesthé level estimates.
Here the latter are translated/transformed intopl@nce rates at the level of
this group (cf. risk-based sampling). Combining ithi@rmation of the three
distinguished categories (not affected, affectetl dhange/adjustment not
likely to be necessary, affected and required t&enghanges) a weighted
average compliance is calculated.

As to the allocation of costs the pre-process nmodohtains a huge database in which per
standard and related measure cost levels are iggkclihe identification of these costs and
the procedure to link these to activity levels waplained in the former section already.
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4 Results

4.1 Incomeand production effects

Due to increasing globalisation and decreasingidrarof trade agricultural production in
Europe has to compete globally. Minimal productstandards in Europe are generally
known to be more restrictive than those of the mmstable competitors (e.g. Brasil,
Agentina, USA etc.; see Jongeneel et al, 2009)ceSaompliance with minimal standards
might increase costs of production, the competitdgs of European producers on world
markets might potentially be threatened. The CARRIdel is designed to simulate and
investigate the consequences of increasing pramucost within a context of competitive
markets. At the same time minimal production statslanight lead to positive externalities
which are valuable by society.

CAPRI simulation results reveal that increasingdpiciion costs are almost not honoured by
market effects. Given a fixed and constant utilieadqgricultural area (UAA), the cropping
pattern is mainly driven by the relative compegtiess of crops rather than absolute
production cost. Generally one would assume thatitiadal cost lead to decreasing
production. However, several obligations addresifipally maintenance of fallow land,
making “not producing” less attractive as well. idugh simulation results seem to be quite
sensitive, model results suggest no major affectse supply of crops. Hence producer prices
are rather stable and additional cost are not casgied. In the animal production adoption
processes are different. The animal herds declotabfy when production cost increase.
Following increasing producer prices compensatestrthe additional cost for the remaining
production. Nonetheless the agricultural sectosésancome since fewer animals are kept.

All results show that market effects will not hondhe positive externalities of minimal
production standards sufficiently. Hence compensatif farmers by direct income transfer is
generally justified.

In the next subsection the effects on income in d@gecultural sector will be presented.
Subsequently effects on crops production and anmstbandry will be analysed separately in
more detail.

4.1.1 Agricultural Income

Figure 4.1 visualizes the (aggregate) income effetthe European agricultural sector under
different scenarios. Comparisons are made to tb@tsin where no minimal standards are
implemented (called “Zero Compliance”). Other sc®®a considered are the baseline
scenario “Reference 2005” (which reflects the lesttmate of compliance to standards made
by the project consortium at the moment EU legmhatwas introduced) and the “Full
Compliance” scenario. The tool also allows for ass® several other pre-defined scenarios
(see discussion in previous sections), whereasCtbATool also allows the user to define
his/her own scenario. In order to summarize resant focus on main impacts, here only a
limited subset of the analysed and potential séemas discussed. To provide some further
insight into the sensitivity of the results wittspect to the cost of compliance-estimates used
in this study a few sensitivity analysis resultstivextreme cost estimates) are presented.
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Figure 4.1 provides information of agricultural amse in EU 27 for different compliance
scenarios. Because income or profits are derivenh frevenues and costs, also these are
presented. Moreover, agriculture is disaggregatéa & crop and an animal subsector. As
Figure 4.1 shows, the impact of compliance with EWislation standards associated with
moving from a “zero compliance” (opér se” compliance level) to the 2005 baseline level
(“Reference 2005”), is €5.49 billion. Moving frorhe “Reference 2005” level (which roughly
reflects best-estimate of the achieved level of glance without yet having the leverage
effect of EU legislation, to “Full compliance” (190 compliance with all considered EU
legislation standards) will induce further costscéuse apparently the level of compliance in
the “Reference 2005"-run is lower than 100%. Figdt& shows that the total costs of
compliance associated with achieving “Full compdighfor EU agriculture are €6.7 billion.
From this the additional costs of compliance (i@ costs associated with moving from the
reference 2005 level to 100% compliance) can béyedsrived as being €1.226 billion.
Conditional on the assumption that the best-esémat level of compliance with standards
made for the baseline (“Reference 2005”) are righdould be stated that this €1.226 billion
provides an upper bound estimate of the costs oiptiance (i.e. the costs of compliance
associated with the ideal case that from 2005 bfaahers would be effectively induced to
fully comply with all analysed EU legislation stamds). From this it can be deduced that
more than 80% of the costs associated with regpeximpliance with standards have already
been made before 2005.

Figure 4.1 Impacts of different degrees of commleawith standards on income, revenues
and costs for EU agriculture (source: CCAT-tool)

. Full Compliance | Full Compliance
Zero Compliance | Reference 2005 | Full compliance GUlComplancallyEUlCompliance 200% Cprops 0% Cr%ps
200% Cost 500% Cost i o
0% Animals 200% Animals

Agricultural Income [Mio €] 223219 217729 216503 208977 188325 217382 214907

[% diff] 5490 £716 14242 -34894 5837 8312
Total Qutput Value [Mio €] 327671 327951 327931 327860 327742 327700 327851

[% diff] 0.1% 0,1% 0,1% 0.0% 0.0% 0.1%
Total Input Value [Mio €] 138745 144506 145707 153128 173487 144613 147187

[% diff] 42% 50% 10,4% 25,0% 42% 6.1%
of which related to CC  [Mio €] 5919 7183 14868 35928 53976 8885
Crop Production Output [Mio €] 161460 161315 161259 160950 160177 161379 161039

[% diff] -0,1% -0,1% -0,3% -0,8% -0.1% -0.3%
Crop Production Input  [Mio €] 40619 42835 43270 46377 54900 46472 40433
of which related to CC _ [Mio €] 2359 2755 5978 14700 5976 0
Animal Production Outp [Mio €] 166211 166636 166672 166910 167566 166322 166812

[% diff] 0.3% 0.3% 04% 0.8% 0,1% 04%
Animal Production Input [Mio €] 29555 33148 34022 38484 50950 29629 38417
of which related to CC _ [Mio €] 3559 4428 8890 21228 0 8885
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The decline in agricultural income varies in a drbahd between -2% and -7% depending on
the scenario assumptions compared with the zertpgarse") compliance level. As can be
seen when looking to revenues (output value) amstlsd@gnput value), the impact on income
comes from two sides. On the one hand there isnarease in costs associated with
compliance with standards. This (direct) effecadigdominates the picture. For example, the
negative impact on income associated with movingmfr“Zero compliance” to “Full
compliance” of €6.72 billion appears to be due moirzcrease of costs of compliance with
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standards of €7.18 billion. However, there are sg¢secondary) effects which make that the
final impact on income is less negative. These rsg@xy effects may on the one hand come
from adjustments in the input factors (the modedrgatees this input mix is continuously
optimized in order to minimize the costs, e.g. dmret of animals is optimized depending on
the prices of fodder components changing duringukitions) and on the other hand from
changes in revenues. With respect to revenues tamadts play a role. The costs of
compliance may make a production activity less ifabfe and for that reason lead to a
reduction in the amount supplied (negative volumange). However, a reduction in supply,
even though very small, is likely to increase tloarsity of the product supplied by
agriculture, which will be reflected in a (slightjcrease in the product price (positive price
effect). As Figure 4.1 shows, the net revenue-efdécompliance with standards is positive,
although the order of magnitude is rather minor.

From Figure 4.1 it also becomes clear that the atgpan crop and animal subsectors are
different. Generally speaking, about 40% of thetxa$ compliance are associated with the
crop sector, whereas 60% is originating from thenah sector. As such animal production
has higher costs of compliance, i.e. is more neglgtiaffected by having to comply with the
EU legislation standards, than the crop sector.régards, the indirect effect (impact on
revenues) the crop and animal sectors differ. énahimal sector the net effect on revenues
associated with (increased) compliance with staislar positive, while in the crop sector this
is slightly negative (holds irrespective which smen is considered). As such the revenue
effect partly compensates for the unequal effeatasits of compliance. Note also that as a
result of the increase in the output value of ahipraducts and the decrease in the value of
crops by chance the overall output value stay®tmther invariant.

Since in the “Reference 2005” scenario the lefetampliance is according to our best-
estimates already high (i.e. minor violations ot tminimal standards) the impacts of
increasing the rates of compliance beyond thisl|evieatever the sanctioning (or incentive)
mechanism used, will be limited. On the one hand it due to the (on average) limited
improvements in compliance that still have to baiexed, while on the other hand (on
average) the costs of compliance associated wittppiance to standards are relatively low.
Whereas the Cross Compliance scheme provides aalitincentives to farmers to follow
exactly the standards, the impact on income abssdevel induced by this will be limited.

Figure4.2 Agricultural income effect

ECONDMIC: Wellfare
Agricultural income

Whereas Figure 4.2 presented the
-k impacts on income of various
O S3as compliance scenarios at a highly
W - aggregated way, the impacts may
significantly vary over regions
(i.e. some regions compliance to a
specific measure or standard may
have a positive net income effect,
whereas other regions may face a
negative net income effect). As
denoted before, in case of “Full
compliance” the farm incomes in
EU agriculture decrease on
average by 3% as compared to
situation without implementation
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of minimal standards (“Zero compliance”). Figur@ #4isualizes the spatial heterogeneity of
income losses. Bulgaria, Romania, Italy, Greecetl®wn France, parts of Spain and the
North of Finland and Sweden are faced minor deeseas income, while Belgium,
Netherlands, Denmark and North Western parts ofmaey are most seriously affected.

4.1.2 Crop production

When production cost increase it is generally agslithat production goes down. However,
when farmers decide on the allocation of theirg@ixamount of) land to different crops it is
relative profitability that is important. If all ogps are effected in such a way that the relative
profitability would not change, costs of compliana#th standards would not affect the
optimal crop mix. In this case the additional cesuld result in lower land rents rather than
adaptations of the production program.

The CAPRI model decides on the allocation of lamdalbout 40 production activities plus
fallow land subject to a fixed UAA. As long as tland rent is positive the UAA will be
exhausted. Since fallow land is generally eligibde Pillar 1 payments higher than the
maintenance cost, a minimum land rent is guarant@edsequently, additional costs related
to EU legislation influencing the profitability arops differently change the land allocation,
whereas the total UAA will be exhausted. When s@tigvities decrease in acreage, others
have to increase. Only if the UAA would decreasg, @hen agricultural land is converted to
forest, overall decreasing crop production wouldobssible. However, non-agricultural land
(e.g. forest land) is not included in CAPRI andreatrbe included in the simulation.

As Table 4.1 shows production of cereals increeslasive to oilseeds and potatoes, although
in general changes are minor. Impacts on reveneie@unteracting impacts on production
(for reasons discussed above). The explanationthisr phenomenon is signalled in the
“Additional costs” column of Table 1, which showsat the per hectare additional costs of
compliance for cereals are lower than for oilseeasl even lower than the costs associated
with the preservation of fallow land (no cropping)he relative expansion of cereal
production will lead to a (small) increase of ELpers of cereals. As such this shows that the
impact of having to comply with standards, becatisaight affect different activities in a
different way, may for some specific activitiesg(ecereals production) even lead to an
increase in its production (even while at a gladzlle increased costs of compliance tend to
have a negative impact on competitiveness).

Table 4.1: Effectson selected crops (comparison of “Full compliance” with “Zero comptiee”)
Additional Cqst Price Supply Dea Net Trade

Revenue

Soft wheat

Barley

Rape seed

Potatoes

Fallow Land

Production Sl

[1000 ha or head

[€/haorhead] [€/ha or hg

ad] € pefr ton]

[Mio tion]

[Mio tion]

[Mio tiori]

22501
0,40%

589,24 13,9
-3,03

98,62
-0,44%

127961
1118

121780
1032

6030
86

14044
0,93%

451,67
-3,66

13,2

98,62
-0,62%

61235
887

57908
822

3327
64

4586
-1,13%

667,06
2,25

29,1

200,16
0,37%

14194
-288

14154
-286

29
-1

2306
-0,45%

3362,24
13,42

46,7

122,65
0,37%

62272
-584

56572
-530

5701
-54

12294
-1,87%

23,2

In order to avoid land abandonment GAEC standanftsree minimal maintenance of fallow

land. As can be seen from Table 4.1, in our calmria the per hectare costs of compliance
related to fallow land are higher than those fdit sdheat and barley. The additional cost
calculated in CCAT try to account for additionalpexditures but also potential savings or
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benefits and the actual farmers’ behaviour. Indase of fallow land additional costs are high
compared to cereals. This is because maintenanieadfthat is intended to be taken out of
production, has probably minor positive benefits m® in line with farmers “per se”
behaviour. Due to this significant additional cofBow land is predicted to decrease, but
results are highly volatile as discussed later.

Cereal areas increase although producer price®wa.drhe additional supply is then mainly
processed to biofuels. In the model cropping ceresaktill the best land-use choice since it
has rather low additional cost connected and psaegsdemand is rather price elastic, i.e.
additional production can be used for conversiao iniofuels without introducing major
price drops. Potatoes are mainly used for humarswuoption where demand is rather
inelastic. Following the slight drop in productiteads to price changes covering partially the
additional production cost.

Figure 4.3 Sensitivity analysis of change in laltbcation with respect to changes in
costs of compliance with fallow land

Change in land allocation

\ Soft wheat
2 Barley

\ Rape
-4 \ Potatoes
-6 \
-8

N

Fallow land

% diff vs. zero compliance

-10

T T T
Fall25 Fall50 Fulllmpl100pct Fall150

Scenarios

Since additional costs are generally assumed tsecaudecline in production or activity
levels, the decrease of fallow land area is a @oimititive result. In order to test the
sensitivity of model results we varied the cosated to fallow land. As is shown in Figure
4.3 this variation has significant influence on thkow land area. However, since the fallow
land area is relatively small the changes are stiléll as compared to shifts in other crops.
This reveals that it is difficult to exactly pretlighat the impacts of compliance with GAEC-
standards on fallow land are. The actual developsnenthe next years should be observed
carefully since according to our results a decreafsecological valuable fallow land is
definitely possible. Decreasing tendencies will mhaibe observed in regions where
additional costs of cereal production are low (Uguahere use of pesticides and fertilizer is
low). The simulation results also depend on histdrdevelopment of fallow land which is
highly volatile in some counties (e.g. Poland).

4.1.3 Animal production

As regards animal production, the implementatiomafimum standards tends to lower the
number of animals. The actual standards lead &daction in herds up to 3%. Dairy cows
herds are almost stable, since our simulations tef¢he base year 2005 when milk quotas
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were binding. Quota rents are lowered due to amithti cost, but remain positive in general.
Following the milk production is rather unchangddthe analysis was done for a future
situation without quotas, adjustments in the daegtor would be visible, but still small
compared to other animal categories, since additionst are relative small compared to
overall production cost. Suckler cow herds decresggaficantly. All other animal categories
decline in a range of 1%- 2%. Animal welfare staddaaccount for about half of the cost
related to animal production. In order to test seasitivity of changes in animal herds, we
varied the cost related to animal welfare. This |ldobe interpreted as a stricter
implementation of measures. Hence, double costdegreted as a situation where standards
are twice as strict as actually (this scenaricefemred to as ‘implementation 200%’ in the
following). If the cost of compliance with animaklfare standards would increase by factor
3, the decline of animal herds could be up to 8%.

Figure 4.4 Implementation of animal welfare staddand animal herd stocks (at varying costs
of compliance levels (0%-300%)
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e Dairy cows = Suckler cows cattle fattening == calf fattening
= Dig fatteneing pig breeding

The decline of animal herds is more pronounceeégmns where the livestock density is
high. Figure 4.5 shows the example of pigs wherstraignificant drops are visible in the
rather intensive livestock production regions oéTtetherlands and Denmark.
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Figure 4.5 Absolute and stocking density changepifpherds
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The decrease in animal numbers has mainly posffeets on the economic conditions of the
remaining farms. So some regions gain in terms romal stocks whereas others lose.
Especially regulations with respect to manure dspampose significant costs in regions
where animal density is high, while they can beaerother regions. Hence production tends
to move from intensive to extensive regions. Ashstitis signals that compliance with
standards may not only have a potential impacherElU’s external competitiveness, but also
on the internal(i.e. change the relative activitydls between regions).

Further analysis of the results show that as reg#rd animal sectors producer prices and
young animal prices increase, while feed tendsemotne less expensive since land rénts
and demand for feed goes down. These effects |hartampensate for additional cost.
Figure 4.6 shows that (except for dairy cows) oerage between 65% and 90% of the
additional cost are compensated by adaptationioégr

Figure 4.6 Costs fdEU legislationstandards as percentage of price adaptations €tnark
effect)
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* The CAPRI model assumes that there is no markebfayhage. Hence costs for fodder produced on faen
determined by value of land, variable input cost dapreciation of equipment. The land rent declines
as described in section 4.1.2.
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4.2 Environmental effects

Environmental indicators and cross compliance measures
Environmental indicators evaluated by the CCAT iaolude

= Soil: N balance, P balance and metal (Cd, Cr, GuPh, Zn and Hg) balance and soil
carbon stock.

= Air. NH3 emission and critical N load exceedance in view Nofimpacts on
biodiversity (in view of biodiversity effects) aremission of the greenhouse gasses
N2O and CH emission (and their sum in terms of global warmpagential, entitled
total GHG emission)

= Water: N leaching, N runoff, NOconcentration groundwater, N concentration in
surface water (in view of biodiversity effects)

The EU legislation/GAECs and proxy CCAT measuretuihed are:

= 8 proxies for EU legislation in view of the Nitrat®irective evaluated by MITERRA
(3 EU legislation are also evaluated by DNDC artlllegislation is evaluated by
EPIC).

= 1 proxy for the EU legislation of Ground Water éwlvage Sludge Directive related
to heavy metals evaluated by MITERRA

e 3 proxy GAECs focused on carbon sequestration (cotgtions, cover crops &
reduced tillage) evaluated by MITERRA and 2 proxfE&s (cover crops & zero
tillage) evaluated by EPIC and DNDC.

Here we first report results on environmental iatics for the reference situation (year
2005), followed by results of implementation of thirates Directive and to GAECs focused
on carbon sequestration.

Results for the reference situation

Results of complete N and P balances for the nefersituation (Figure 4.7) show that the N
and P input at EU27 level is dominated by fertiliggut, followed manure input, while the
input by deposition is relatively small, specifigaior P. Compared to the input, N uptake is
larger (approximately 50%) than P uptake (approxetya30%). The N surplus is largely
coming back to the atmosphere as but a significant part is also leaching or enditte the
atmosphere as NHand to a lesser extent agONand NQ (Figure 4.7 left). The P surplus will
mainly accumulate in the soil while part will beatdhed but the CCAT tool gives no
information on these two fluxes, because data sesssP leaching are not available at the
European scale.
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Figure 4.7 Average N (left) and P (right) fluxesr fnectare for all EU27 countries in the
reference situation (year 2005)
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Results of metal balances, limited to Cd and Cguyfé 4.8), show that Cd input is dominated
by fertilizer input, followed deposition and manun@ut, while the input by Cu is dominated
by manure input, followed deposition and fertilizgput.

Figure 4.8 Average Cd and Cu fluxes per hectaralfdEU27 countries in the reference
situation (year 2005)
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Compared to the input, both Cd and Cu uptake idlgag@proximately 10-15%), implying a
large accumulation of both metals, unless the ptessaching is in the same order of

magnitude.

To gain insight in the reliability of the estimatdédfluxes by MITERRA, a comparison is
given at country level for the J emissions as reported to the UNFCCC and theg NH
emissions as reported to EMEP. Results show a geogl comparability at country level
(Figure 4.9). Figure 4.9 also includes the so-daN&tional Emission Ceilings (NECs) for
NH3, showing that in various countries, the NECs areeded.
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Figure 4.9 Total BD and NH fluxes at country level for the EU27 countries the
reference situation (year 2005) as compare@® Mmissions reported to the
UNFCC and NH emissions reported to EMEP.
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The geographic variation of the environmental iathes over Europe is large. In Figure 4.10
the NH; emission and the N lost by surface runoff are shaw example. Livestock intensive
regions (The Netherlands, Bretagne, Northern Itagge the highest NHemission, while N
lost by surface runoff is more related with theissrvmental conditions.

Figure 4.10 NHemission (left) and N lost by surface runoff (tigher NUTS2 region for
the reference situation (2005)
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Nitrates Directive

The CCAT tool was used to assess the impacts dflitinates Directive on the environmental
indicators, including 8 proxy measures, i.e.:

=  Maximum manure N application (170 kg N/ha)

» Limitation to N application in winter and wet ped®
= Limitation to N application on sloping grounds

= Manure storage with minimum risk on leaching

= Appropriate application techniques

= Buffer zones

= Growing winter crops

= (Balanced N fertilizer application)

In the Figures 4.11 to 4.15 results of the impaseasment related to the measures taken
under the Nitrate Directive are shown. Figure 4fdsents the change in hlEmission, NO
emission, N and P surplus and N leaching for th@ Etbuntries for the complete package of
measures for the Nitrates Directive (except folabeéd N fertilization), comparing present
compliance (reference situation 2005) and full cihamge to zero compliance. Balanced N
fertilization was not included, since it is alregubrtly covered by the other measures, and the
measure as parameterised in MITERRA is much moia sbmpared to the few obligations
defined by the member states. The largest decreemas for N leaching, for which the
Nitrates Directive is intended. However, the figateo shows that the Nitrates Directive has
positive influences on other emissions and the fdlgs, mainly because of a decrease of the
N input. For the 2005 baseline compliance the MHeway is about 4.2% lower, but with full
compliance it could be up to 5.2%.

Besides the complete package of measures, we alessed the impact of individual
measures on the environmental indicators incluth@gnced fertilization. Figure 4.12 shows
the results of the individual measures assuming doinpliance for the EU27. Balanced
fertilization, i.e. tuning the amounts of appliedéitilizer and manure to the crop N demand,
is by far the measure with the highest reductioNiemissions, N surplus and N leaching.
Appropriate application techniques, e.g. split aations, and limitation of fertilizer
application in winter and wet periods are alsoaife measures to decrease N leaching.
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Figure 4.11 Changes in NHemission, NO emission, N and P balance (surplus) and N
leaching compared to zero compliance for all EU@Intries together
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Figure 4.12 Impact of individual measures for falbmpliance on the environmental

indicators
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(BALF=Balanced N  fertilization, MaxMan=Maximum mae  application,
NOFMWWe=Limitation of fertilizer application in wiat and wet periods,
LimSlope=Limitation of fertilizer application on aping grounds, AFMAT= Appropriate
application techniques, BufStrip=Buffer zones, GVBZswing winter crops)
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As with the reference situation, there is a cormsible geographic variation in the impacts of
measures on the environmental indicators over Eurd@p an example, the spatial distribution
of the nitrate concentration in groundwater for 25 baseline and the relative decrease in
NO3 concentration compared to zero compliance, isrgiaeFigure 4.13 The baseline shows
that in several regions with intensive livestoclg. e'he Netherlands, the health limit of 50
mg NOy/liter, as set by the WHO, is exceeded. Also soatgons in southern Europe with
low precipitation surpluses have h@oncentrations that are too high. EU legislatimpacts

are regionally different. In most regions, there positive changes in agricultural emissions.
However, a selection of regions experience negative@ronmental externalities such as
Poland, Bulgaria, Romania, Alpes-Mediteranée. Hiative changes, showing what has been
gained already by EU legislation, are largest imt€ Europe. This is because the measures
will lead to a decline in N use in these regionhjlevit may cause an increase in their use in
regions with low N inputs due to some intensifioatieffects predicted by CAPRI. These
changes, which are very minor, are mainly connetdg@ery small) declines in fallow land
and some shifts in cropping patterns. For a furthgilanation of these changes see Section
4.1.3.

Figure 4.13. Nitrate concentration in groundwdterthe NUTS2 regions in Europe (left)
and the change in nitrate concentration due ta\litrate Directive compared
to zero compliance (right).
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Besides the N@ concentration in groundwater also the spatialribistion of the other
environmental indicators is included in the CCA®BItAAs an example, the spatial distribution
of two biodiversity indicators, i.e. the N concextion in surface water and the critical N load
exceedance for the 2005 baseline and the relateeedse in both indicators compared to
zero compliance is given in Figure 4.13 and 4.1¢peetively. The spatial pattern in N
concentration in surface water is very comparabléhe NQ concentration in groundwater
(Figure 4.13). An exceedance of critical N loadsurs mainly in Western and Central
Europe.
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Figure 4.14  Nitrogen concentration in surface waiethe NUTS2 regions in Europe (left)
and the change in nitrogen concentration due to I&gislation standards
compared to zero compliance (right).
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Figure 4.15 Exceedance of critical N load for MdTS2 regions in Europe (left) and the
change in critical N load exceedance due to Crosmgliance standards
compared to zero compliance (right).
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GAEC measures

The CCAT tool was also used to assess the impdotsoes compliance from the GAEC
measures. Three GAEC measures, which are mainkgdaahsoil carbon sequestration, were
evaluated by MITERRA, i.e. crop rotations, coveops and reduced tillage. In Figure 4.16
the soil organic carbon stocks are presented amdhlnge in carbon stocks due to Cross
Compliance (mainly the GAEC measures). In most t@es) soil organic carbon stocks
increase, however, in Poland and some regions anSnd Portugal the stocks decrease,
which is mainly due to intensification of the amlerop activities.
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Figure 4.16 Soil carbon stocks for the NUTS2 region Europe (left) and the changes in
soil carbon stocks due to cross compliance compareadro compliance (right).
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In Figure 4.17 the increase in soil organic carbdoe to the GAEC measures is presented.
This is the change in soil carbon over a perio@@fyears, as is the default stock change
period according to the IPCC guidelines. Convettednnual CQ emissions the measures

have a sequestration potential of 6.3 (cover crappb (reduced tillage) Mton GQer year.

In relation to the total stocks, the cover crope saquester about 0.36% of the total SOC
stocks where as reduced tillage and crop rotattanssequester up to 1.4% of the total SOC
stocks in the EU. Cover crops are less effectiiggesin large parts of Europe the growing

season is not long enough to grow cover crops #fiermain crop. Figure 11 also nicely

illustrates that not all measures are additionakesthe total for all three measures is lower
than the sum of the individual measures.

Figure 4.17 Changes in soil organic carbon (SO©tks over twenty years for full
compliance for the three GAEC measures and the ic@tibn of the three
measures
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4.3 Biodiversity effects

CCAT provides three different assessments to aeallye effects of cross compliance on
biodiversity and landscape at the regional level:

» Potential effectiveness of standards on biodivweesiid landscape

» Post-model assessments of changes in the shanteimsive and extensive land use
and livestock categories

» Post model assessments of habitat quality indisaiorlevel of nitrogen deposition in
the air and of nitrogen concentration in surfacéewabove the critical load levels

For the explanation of the methodologies used &esss these indicators see Chapter 2
(Sections 2.1.2 and 2.1.3). In the following a besammary of the results for the first 2
indicator groups is presented. The third groupnofidators on habitat quality change were
already discussed under the environmental qualiycators in the former section (Figures
4.14 and 4.15).

3.3.1 Potential Effectiveness of standardson biodiversity and landscape.

Results at the highest aggregation level are prederentire GAECs set and entire EU
legislation set. However CCAT enables users to aeppotential effectiveness at lower
aggregation levels: directives and measures icdke of EU legislation and issues in the case
of GAECs.

Potential effectiveness is assessed on the basieedbrmulated obligations in the regional
legislations wording (legal texts), independentfytloe regional share of UAA, of Natura
2000 and the assemblage of wild species in themegiherefore, the comparison of potential
effectiveness between regions is useful but coeldnade more meaningful if connected to
the presence of nature and landscape values.

It is important to remark that CCAT asses the piakeffects of EU legislation and GAECs

(obligations) as formulated by MS on the basis ohéx IV of Reg. 1782/2003. In the case of
EU legislation, the assessment is therefore limitedhe obligations stemming from the

specific articles and paragraphs of the Directimestioned in Annex lll, and it does not refer
to the potential effect of the whole Directivesmaplemented by Member States.

Potential effectiveness of EU legislation on biedsity

Conditions stemming from 6 Directives are includedthe assessment: Birds, Nitrates,
Habitat, Groundwater, Sewage Sludge and Plant @mteProducts Directives. The results
show that the average potential effectiveness ofdglislation does not vary strongly between
regions (see Figure 4.17). However, especiallyttier Habitat, Nitrate and Sewage Sludge
Directives large variations in average scores aens Effects on biodiversity of Plant
Protection Products and Groundwater Directivesrayee homogeneous among regions.
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Figure 4.18 Average potential effectiveness of Egldlation for biodiversity
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Potential effectiveness of SMRs on landscape

Effects on landscape follow the same regional iigtion as on biodiversity. Conditions
related to landscape structural elements, maidgnisting from Habitat Directive, have the
highest effect on landscape.

Figure 4.19  Average potential effectiveness of Egldlation for landscape
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Potential effectiveness of GAECs on biodiversity

Average potential effectiveness of all GAECs togetthoes not deliver a very diverse picture
(see Figure 4.20). However, when looking at issseggarately there are strong differences
between regions, especially for iss&#sl erosionandMinimum level of maintenanc&here
are important differences among Mediterranean cmmtin the Soil Erosion issue
implementation, although all suffer from severd sopsion problems.

Figure 4.20 Average potential effectiveness of GAE® biodiversity
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Potential effectiveness of GAECs on landscape

Effects on landscape follow the same regional iBistion as those on biodiversity (see Figure 4.21).
Conditions with higher potential effectiveness andscape have been implemented under isSoiés
erosionandMinimum level of maintenance issues
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Figure 4.21  Average potential effectiveness of GAE® landscape
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3.3.1 Assessment of impactsinduced by predicted land use and livestock changes.

CCAT tool provides end users with a wide set oémsity indicators, referred both to land use
and livestock changes, and expressed in absolat®r(hL.U) and relative figures (share of
regional UAA or of LU).

Trends towards extensification are interpreted asitipe for biodiversity while trends
towards intensification are interpreted as negdtvdiodiversity.

Different scenarios of these indicators are asseg5 baseline year, 0%, 25%, 50%, 75%
and 100% compliance, and 50% gap closure.

Here, the main results corresponding to a seledfdndicators and the scenario compliance
gap 0-100% are summarized.

Effects on livestock intensity

Changes induced by EU legislation and GAECs areemall. There is a mixed picture of
gains and losses. Extensification in terms of iases in extensive livestock share are higher
in Estonia, regions in North Germany and Belgiuhoy&kia, Greece and Northwest Iberian
Peninsula regions. Losses in extensive livestoekeshre higher in some regions in Poland,
Czech Republic, Austria, Greece, Italy and Navéfrgure 4.22).

When looking at the shifts in intensive livestodiage we see losses (i.e. extensification) in
Estonia, Latvia, and Lithuania, some regions inaRd| Greece, Slovakia, France, Portugal
and Spain. While increases in the intensive livestshare are higher in Wales, Pais Vasco
and some regions in Belgium, Hungary and Finlangu(fe 4.23).
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Figure 4.22
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Figure 4.23
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Effects on land use intensity.

Figure 4.24  Changes in share of low intensive, oradntensive and intensive land use
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Decreases in the relative share of UAA classifieihéensive are mainly seen in the MediterraneahEsastern European countries and in some
regions in Central Europe, Finland and Scotlancer&hs no general trend detected in the directioohange in the extensive and medium
intensive land use shares. Changes in the exteslsare are mostly seen in the Mediterranean atiteiCEEC, but some show a clear increase
while other a clear loss. Changes in the UAA sletassified as medium intensive need to be analyggidnally to identify directions of change
(extensification or intensification).

The share in intensive land increases in Estoradyid, Lithuania, Finland, Scotland and some Meditgean regions and stays constant in
Central European regions.
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4.4 Animal welfare effects

To assess the impacts of the farmer’'s adherendgUtmbligations in the field of

animal welfare, the legislative standard’s minimammal welfare obligations are
calculated using the “Animal Needs Index”, a spedifdicator framework developed
by Bartussek (1990). The ANI has been long testepracticé®, has proven to be
suitable for the assessment of housing conditidndifterent farm types (see e.g.
Horning, 2000), and allows a high repeatabilitytlod overall ANI scores in case of
multiple assessments by different investigators ¢gArat al., 2001).

The latest version of the Austrian ANI, the “ANI 35(Bartussek 1995a, 1995b,
2000), shows significant overlap with official farmonitoring and certification
indicators® The following Table 4.2 shows the overlap betwé®en ANI indicator

scales and the respective CC indicator sets infigleé of farm animal welfare,
illustrated by means of numbers of overlapping gatieal ANI indicator scales and
their share in the final ANI score.

Table 4.25: Overlap of the ANI indicator set witlC ©bligations

L egal o : o Animal Protection
Calves Directive Pigs Directive "
acts 9 Directive’
Short description Al B! | Short description Al B! | Short description Al B!
of CC obligation [%6] of CC obligation [%] | of CC obligation [%6]
Min. space for group Min. space for group Freedom of
& individual housing e | e & individual housing v 28 movement v 28
Perforated walls for 1 5.6 _R_eqwrements fo‘r B | o3 Accpr_nmod. f(_Jr sick 0 0.0
contact mixing groups of pigs or injured animals
Innoc. accomqu. 3 | 112 Innoc. accomm(_)d. 4 | 151 Innoc. accomqu. 4 | 151
mat. & construction mat. & construction mat. & construction
Ade_quate ele_ctrlcal 1 3.4 Means to minimise | 4 43 Keeplng of animals 0 0.0
circuits & equipment aggression for farming purposes
g Air circul., temp. etc. | 2 7.9 Air circul., temp. etc.| 2 7.5 | Aircircul., temp. etc| 2 7.5
= Suitable lightning 2 9.0 Suitable lightning 2 7.5 Suitable lightning | 2 7.5
; Condition of flooring | 5 | 21.3 | Condition of flooring| 6 | 22.6 Record keeping 1 2.2
2 Inspections of Requirements for Inspections of
§, technical equipment o S noise control o e technical equipment| o e
= Sanitary standards | 2 6.7 Weaning conditions| 0 0.0 Qualif. & suff. staff | 0 0.0
(@) Inspections of calves| 3 | 10.1 Qualif. & suff. staff | 0 0.0 Inspect. of animals| 3 | 10.8
Restrictions for 3 | 225 Restrictions for 4 | 237 Prohib. to administer 1 43
tethering, chains, etc tethering harmful substances
Feeding intervals 0 0.0 Feeding intervals 1 5.4 Feeding intervals | 1 5.4
Feed & water accesy 1 3.4 Feed & water accesy 2 8.6 Feed & water acces| 2 8.6
Anl_mal careincase| o | 15 4 Adequate cqndltlons 1 43 An_lmal careincasel , | 15,
of illness & injury of farrowing of illness and injury
. . Suitable bedding & Prot. for animals not
Appropriate bedding| 3 | 13.5 playing material 5 | 18.3 kept in buildings 1 4.3
Colostrums after birthl 0 0.0 Prot. of piglets 0 0.0 | Breeding procedurey 0 0.0
- - Cond. of mutilation 0 0.0 Cond. of mutilation | 0 0.0

Legend: Accommod.: Accommodation; CC: Cross Compliancesutir circulation; Cond.: Conditions; mat.: matérimech.:
mechanical; Innoc.: Innocuous; Inspect.: Inspecti®mohib.: Prohibition; Prot.: Protection; QualifQualified; temp.:
temperature; suff.: sufficient

A: Number of overlapping Animal Needs Index scal&sShare of overlapping points in the final AninfNgeds Index score
Source: Own compilation

: The ANI indicators, which are allocated to thedific legislative standards, partly overlap amtmgmselves.

2: By means of the ANI of fattening pigs.

3 In case of breeding sows.

!5 Since 1995 the ANI is used as official evaluatiystem for the assessment of housing conditions of
organic cattle farms in Austria.

' From now on, the term ANI always refers to the mresent version of the indicator framework, i.e.
the ANI 35L.
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As illustrated in Figure 4.25 the large majority tbe CC relevant animal welfare
obligations are addressed by ANI indicator scdispecially restrictions for tethering
as well as minimum requirements for floor conditeomd space allowance reach high
shares of overlapping ANI points.

Under the assumption of full compliance with regments of the respective
standardsminimum ANIsbased on the specific EU obligations given by @@
relevant Council Directivé$ or the EU organic standdfdwvere calculated. In regard
to space allowance calculations, the ANI was evetlhifor horned adult cattle with at
least 500 kg of weight, calves (under the age miodiths) weighting between 150 and
180 kg, fattening pigs were assumed to have a weigh0 to 110 kg and breeding
sows a weight of 220 to 260 kg. In case of not ifigelcoutdoor yards for the
animals, protection against weathering was not idensd. The ANI assessment
forms for calves were updated and aligned to thesegurt European legislation.
Because the assessment of different housing sydi@ntattle leads to significant
differences in the ANI values, cattle farms werstidguished into farms with tie-
stalls and those fitted with loose housing systembkereas for breeding sows
individual housing, a group size of 3 to 10 animaiver 100 animals is assumed.
For pig fattening farms a group size of at leas@fbnals is considered. All animal
based assumptions do not apply to the animal nusmbeluded in the tool.

To compare the “full compliance” minimum ANI sconegh “on-farm” assessed real
ANIs that reveal the actual degree of compliancdaains, anadditional stepwas
performed given that recent results from an on-fassessment of animal welfare
using the ANI framework exist (Annen, 2009). The-farm assessments were
conducted from February to March 2009 on 25 pigefang and 40 cattle farms
distributed over Austria and associated to variersification grades. The adherence
to EU obligations was controlled by means of o#ficmonitoring forms. The
calculated ANI scores based on full compliance vl relevant legislation are
plotted against the averages of on-farm measureldvANes. In the following Figure
4.26 the results are exemplarily displayed forefaitig pig farms as shares of reached
points per ANI scale and category.

" Council Directive 91/630/EEC of 19 November 19@yihg down minimum standards for the
protection of pigs andCouncil Directive 98/58/EC o020 July 1998 concerning the protection of
animals kept for farming purposes.

% Imposed by EU Commission Regulation (EC) No. 8808 of 5 September 2008 laying down
detailed rules for the implementation of CouncigRkation (EC) No. 834/2007 on organic production
and labelling of organic products with regard tgaoric production, labelling and control.
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Figure 4.26: Fattening pig results for full EU iEgtion implementation and
compliance
~ + legal standard Implementation 100% - Compliance 100%
£ 1007 __ 51 farm condition
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Locomotion Social interaction Flooring Light, air andise Stockmanship
ANI 35L scales and categories

When doing on-farm assessments of animal welfaligailons, also violations with

the respective codes can be found. For the EU argag fattening standard, these
observed violations can be neglected. On conveditioon-certified pig fattening

farms small violations were detected in regardh® ANI categories “condition of

flooring” and “locomotion”, which are reflected ion-farm conditions that nearly
approach the calculated minimum standards. Where#izese fields a high risk of
non-compliance with CC relevant legislation can &gsumed, the other ANI
categories show a higher deviation between cakdlaninimum and on-farm

measured results that suggest only low to medigks rof non-compliance. A more
detailed grading of the expected risks of non-caamgke per CC obligation involving
all other animal types is given in figure 4.27.

The animal-specific ANI assessments for fatteniigg,padult cattle and calves and
the resulting points per category are summarizedhéo final ANI scores which
represent the animal welfare level of the livestbckising conditions on a specific
farm that adheres to the EU animal welfare or Eg§hoic standard. Accordingly, the
livestock housing conditions can be classified ascdbed in 2.1.4. The coloured
categories with respect to welfare are used asnttgm the GIS files.
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Table 4.27: Rating of animal welfare levels accogdio the ANI framework

Sum of Naming of categorieswith Expressed in percentage | Colour of
ANI points respect to welfare of ANI points legend
<11 Not suitable 0-15 &
11-<16 Scarcely suitable 16 - 30
16-<21 Somewhat suitable 31-50
21 -24 Fairly suitable 51 -60
>24 — 28 Suitable 61-75
> 28 Very suitable > 75

Legend: ANI: Animal Needs Index.
Source: Own representation based on Bartussek, 2001.

EU relevant legislation in the field of animal waaik is in some EU member states
exceeded by national law. Due to higher space alho® requirements the legislative
standard for conventional pig fattening in the Ne@nds® and Sweden is
significantly higher than in the other EU membeateas. For conventionally kept
breeding sows in Sweden, calves in the UK as wseladult cattle in Austria also
stricter national obligations were observed. They eflected in higher minimum
ANIs that in some cases reach divergent animalarelevels.

In the following Figure 4.28 an overview of the uk®g assessments in mapped
format is given for conventional farms. Whereas thmimum ANI assessments
based on “full compliance” with EU relevant Direas and national legislation are
given in the left column, the estimated on-farrmaadiwelfare levels are illustrated in
the right column. The latter are based on the anésoof the Austrian field study.

19 Higher space allowance for stables built beford 01998 and that have not been rebuilt or altered
since 01.11.1998 the minimum requirements for débles apply. Stables or floors that have been
built or rebuilt after 01.11.1998 have to complyhwihe minimum space requirements for new stables
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Table 4.28 Results for animal welfare assessnertisnventional farms

Atr;E?eal Minimum animal welfare level Estimated on-farm animal welfare level
Fatt.
pigs
&
Dairy
Cows
F
Suckler
cows
F
Calves
&

Sour ce: Own representation.

Following the procedure applied for conventionahfa in Figure 4.29, Figure 4.30
gives an overview of the resulting CCAT GIS fileg brganic farms. Like the CC
obligations, the EU organic standard in the fididmimal welfare is in some member
states exceeded by national law.
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Table 4.29: Results for animal welfare assessnadrdasganic farms

Atr;:g;al Minimum animal welfare level (org.) Estimated on-farm animal welfare level
Fatt.
pigs
F
Dairy
cows
&
Suckler
cows
o
Calves
o

Source: Own representation.

It can be observed that organic farms reach siamtfly higher animal welfare levels
than their conventional counterparts accordindneoapplied ANI assessment system
Within the ANI indicator framework the adherencedi&fined free range and pasture
conditions play a very important role in the filg@NI scores. For fattening pigs a
share of approximately 25 % of the maximum sum edchable points can be
ascribed to the compliance with free range andupasibligations. In contrast to the
animal welfare standard of conventional farms, dhganic standard defined by the
EU emphasises significantly higher free range megquéents and leads therefore to
higher ANI scores.
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5 | ntegr ated assessment tool: CCATool

5.1 Introduction

One of the main objectives of the CCAT projectdsriake an interactive computer
application to estimate the effects of a variety Bl legislation in terms of

agricultural markets, producer’s income, consumersdfare, land use, soil, water,
air, climate, biodiversity and landscapes, as aslfood safety, animal welfare and
health.

The CCAT Final Tool connects the existing core nie@APRI and MITERRA and
processes information on EU legislation, includiisgumed levels of implementation,
compliance and cost. It also translates expert kedye on potential effects on
Biodiversity and Landscape into maps. In additigdngontains two meta models
derived from the environmental models of Epic amdCIZ, which are solely used for
comparison with MITERRA (see par. 1.3).

The CCAT Final Tool will be delivered in two usgpées: end users and researchers.

End userscan investigate the results of predefined scesamm have the possibility
to extract information from these scenarios to Wéixkel, etc. They do not have the
possibility to change and/or rerun these scenarnioshave the possibility to define
and create additional scenarios. End users howellenave insight from within the
tool in most documents and presentations and als@ selevant input data.

Researcherscan create and define new scenarios by inherifiogn existing
scenarios, can run those new scenarios and ingéstige results. Researchers will
also have insight in all relevant input data.

In this chapter we give a brief overview on the wag end user interacts with the
tool. For more detailed information we refer to theer manual (Deliverable 5.5). For
technical details we refer to the Technical desicnip(Deliverable 5.6).
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5.2 Interaction of the CCATool with the end users

When the end user starts the application the fatlgwopening screen will be
presented, indicating the different functions & thol.

0] for: En sl x|

% Cross Compliance Assessment Tool [Final Tool March 201
File Scemarios InputDats Results Docurments Presentations  Help

Cross Compliance Assessment Tool

CCAT Consortium

Alterra, The Metherlands

CEET, Estonia

IfLS, Gerrmany

JRC-Ispra (IES-RWER-CC Units)
LEI, The Netherlands
LUBonn-ILR, Germany

LIAM, Spain

[@ Foppe Bouma  Datalab Division LEL-WILIR Version. 2.02 Mar 2010

For the end user the following functions are ratav

* Scenarios: to view information on the scenarios and to cleoascomparison
scenario

* InputData: to view relevant input data

* Resaults: to view all results in tabular form or in mapsdao view meta data of
the indicators

* Documents: to view relevant documents that have been pratiucéhe project

* Presentations: to view relevant power point presentations thaiveh been
produced in the project
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Scenarios

If the user clicks on a scenario name, a descnptiothe scenario will be shown in
the right part of the screen.

With “Set comparison Scenario” the end user mayighahe scenario with which the
results of the other scenarios will be comparednwiewing the results. By default
the “Zero compliance” (orpger se" compliance level) scenario is the comparison
scenario. For more information on the scenarics chapters 2 and 3.

1+ Cross Compliance Assessment Tool [Final Tool March 2010] for: EndUs - =] x|
File InputData  Results Documents Presentations Help

Scenario Information Sheet

i of Scenario

Compatizan Scenaria: ZeroCampliance : 3
B P Scenario: Baseline

“Actions——————~5Scenarios to Run i

w4} | [|Description.

Eéemgumuh?gwt This scenario refers to the lewel of compliance with statutery Management
k| IosUre. I . . ..

] Enrﬂplian:eﬁﬂgct Requirements SMEs and Good Agrcultural and Emvrenmental Ceonditions

E EDMD:iaV‘DE?gECt : (GAECS) m the first year of mplementation under the Cross Complance ___I
ompliancel 00pct

[ Shorthame] O0pct “Wlm? ks

] Fullmpl D0pct ~Seenario decisions and assumption:

] Allmpi Q0pct Thiz Baseline scenario has the following assumptions: ﬂ

Set G i S i . . . . .
Se PR This scenario refers to the level of compliance with SRz and GAEC: in the

first year of implementation under the Cross Compliance package (see Table 1
underneath). For the old Member States + Malta and Slovenia 2005 was the
baseline year for SMRs 1-8 and all GAEC:. SMEs on animal welfare and
public health were implemented in 2007 in the old M5+ Malta and Slovenia.
In the new M5 (EU-10, ezcl Bulgaria and Romania) the baseline vear for

AR 42 2107 and for the ShRe 1-8 1t 12 20N9 =
~Additional Scenario description
Baseline Compliance i!

In order to tnplement the baseline scenaris m the model caleulations a
translation was necessary to number of farms, arwmals (per type) andfor
hectares compliant and non-compliant per Muts 2 and related costs of =

[ Foppe Bouma  Datalsb Division LEIWUR  Yersion 2,11 May 2010

77 Page of 96



CROSS-COMPLIANCE ASSESSMENT TOOL
EC contract number 44423-CCAT

Deliverable number: 2.3

27-06-2007

Cross Compliance Assessment Tool

InputData

The end user is able to look into a part of theutbata, namely the EU legislation
and GEAC coding tables that characterise the raltistandards and obligations (see
par 2.2), also containing the Code definitions #mal assumed potential impacts on
Biodiversity and Landscape per region (see chapter

£ Cross Compliance Assessment Tool [Final Tool 0]
File  Scenarios Results Docurnents  Presentations  Help
SMR Coding Database SMR Caoding_Table

GAEC Coding Database »  Directive Code Definitions

Measure Code Definitions

Cross Compliance Assessment Tool

CCAT Consortium

Alterra, The Metherlands

CEET, Estonia

IfLS, Germany

JRC-Ispra (IES-RWER-CE Units)
LEI, The Nethetlands
UBonn-ILR, Germary

ILIAM], Spain

!@ Foppe Bouma  Dratalab Division LEI-WIUR Mersion. 2,02 Mar 2010

Researchers will be able to change these datawdhélso be able to view and
change the following data on compliance levels:

« The assumed implementation levels per region (aee2)
* The assumed compliance levels per scenario (se@.far
« The assumed cost of compliance (see par. 2.4).

To be able to change these data the “researches®weof the tool is needed (this
version will not be delivered to the EU commissidmt is available at LEI, The
Netherlands).
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The results of the CCATool are in the form of iratmrs. For each (group of)
indicator(s) an indicator description can be viewlsat gives information on the way
the indicator or group of indicators has been dated.

oss Compliance Assessment Tool [Final Tool March = =] %]
File Scenarios  InputDats Documnents  Presentations  Help
Aowailable Indicators: Show Indicator Results  Show Indicator Descrption
(& ECOMOMIC: Total Production kg per Uaa = %gjj::gfl‘;me :;%T:wa ermission kahafyr
[#- ECOMNOMIC: Total Production Mio tons Actual Seenaria Baseline
4 ECONOMIC: Land Allacation % of AL orsicun Hats (oL s
B BECOMOMIC; Land allocation 1000ha
B BCOMOMIC: Animal Herds 1000 heads
[#- BCOMOMIC; Animals Herds LU per UAA
[ ECOMOMIC: Land Rent
- ECONOMIC: Wellfarfe ‘ Indicator title: Anmmonia emiggion =
[ ECOMOMIC: Cost of Compliance MIO EUR e 4 el
Thit: ; ot
% ECONOMIC; Cost of Compliarce Unit: kg NH3-N ha yr o )
- ECONOMIC: Cost of Compliance per UAA (crops and animal) Short description: Atmospheric emizsions of ammonia from
B BCOMOMIC: Cost of Compliance per UsA (only crops) agriculture.
[#-ECOMOMIC: Cost of Compliance per LU (only animals} é‘ lculation:
[+ ANIMAL WELFARE: legal minimum standard - average -alomation:
[ ANIMAL WELFARE: legal minimum standard - corventional o Mlodel uzed
[+ ANIMAL WELFARE: legal minimum standard - organic x s i =
G2
[+ ANIMAL WELFARE: estimated on farm condition - average "The annwonia (NHz) CHUSSL0IE. AL C?llC_lll‘ﬂtE.}d with ﬂle_
Bl-AHIMAL WELFARE: estimited o farm. condition - conventond MITERRA-Europe modlel, a deterministic and static model,
- ANIMAL WELFARE: estimatiecl on farm conclition - orgaric which calculates N. P and C budgets. Within CCAT the
i IR model is expanded by including metal budgets as well In
Total amrnaria emission tonyr cage of N, the model alzo calculates N emissions and N
- Nitrous oxide ermission ka/hajyr leaching on an annual basis using N emission factors and N
:qgiﬂ;zgzﬁ;ﬁ:ekzmiﬁp fonta i leaching fractions. MTTERRA-Europe is based on the —
- Totdl methane ermission tonjyr exigting models G—UNS and CAPRI, supp!ﬂueuted with an
1 GHG emission ka/hajyr N cycle and leaching module, P and metal inputs and P and
-~ Total GHG emission ton/yr metal uptake. GATNS estimates cuurent and foture gageous
B EMVIRONMENT: Sail N and'C emissions K sculbir Lother dectors) i
& ENVIRCHMENT: Water and € emissions from agriculture (and other sectors) m
[ BIODIVERSITY: extensive livestack =l Europe. CAPRI ig an agricultural sector model at NUTS 2
[~ Activa Gutput Typ : : level in the EU-27, with a global market model for
& Indicator alue agricultural products.

+ Tnput data uzed
Input data consists of biophysical data, agricultural activity

(™ Absolure difference to Comparisen Scenatio

 Relative diference to Comparison Scenaria data, N emission fractions and N leaching fractions.
+ Calculation description
e e R |

|© Foppe Bouma  Datalsh Division LEIWUR . Yersion 2.02° Mar 2010
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The results can be viewed in tabular form and ip$4&he best way to view the data
is with the GIS viewer, because then maps as wdlletailed data can be viewed (see
Output Format in lower right part of the screerogl

In the left part of the screen the indicator tosleved can be selected. Since there are
many indicators they are first shown in groups.

On the right side of the screen the scenario caseleeted, and in the lower left part
you can choose between the indicator value in¢herted scenario, or the absolute or
relative difference of the selected scenario to tlenparison scenario (default

ZeroCompliance).

£+ Cross Compliance Assessment Tool

File Scenarios  InputData Documents  Presentations

Frailable Indicatars: Show Indicator Results | Shows Indicator Description I
- BCOMOMIC: Total Production kg per Uss =] [ctive Scenatio for Output
- ECOMNOMIC: Total Praduction Mio tons o Eirialine
[ ECONOMIC: Land Allocation % of UsA
(- ECOMOMIC: Land Allocation 1000ha et cropiianes
[ ECONOMIC: Animal Herds 1000 heads
- ECOMOMIC: Animals Herds LU per UAS " GapClosuresopet
[+ ECOMCMIC Land Rent
- ECONOMIC: Welfare  Cortpiiancasoper
- ECOMNOMIC: Cost of Compliance MIC EUR
- ECOMOMIC: Cost of Compliance  Compliancerspet
- ECOMNOMIC: Cost of Compliance per La8 (crops and animal)
- ECOMOMIC: Cost of Compliance per L&A (only crops) :
- ECOMNOMIC: Cost of Compliance per LU (orly animals) " Compliance 100pct
- AMIMAL WELFARE: legal minimmurn standard - average
- AMIMAL WELFARE: legal mininnurm standard - conventional s iy
- AMIMAL WELFARE: legal minimmurn standard - arganic
- ANIMAL WELFARE: estimated on farm condition - average @RI
- ANIMAL WELFARE: estimated on farm condition - conventional
- ANIMAL WELFARE: estimated on farm condition - arganic " Alllpl100pct
= EMWIRCIMMENT: Ajr
IR - rr0ria ermission kg Ha vt - Dutput Format
-~ Tatal ammania emission tan/yr € Tablis (GDX Diata in DataExplorer]
¢ Mitraus oxide emission kgfhafyr
- Total ritrous oxide emission tan)yr (I £ Maps (PNG Files)
s~ Methane emission kafhafyr
- Tatal methane ermissian ton/yr {5 Misps (615 Wiswer)
-+ (GHE emission kgfhafyr
i - Total GHG emission tonfyr (" Maps (615 in quanties)
- EMWIRCHMENT: Soil
- EMVIRCMMENT: Water )
& BIODIVERSITY: extensive lvastock | | e
el T - . [T | Selecta SubGroup on Row
&+ Indicator Walue
(" absolute difference to Compatizon Scenatio
" Relative differsnce to Comparisan Stenatio

After selecting an indicator, and the option “M&pkSviewer”, a separate application
will be started automatically (the GISviewer) shogvthe results in a map in the main

viewing area....

80

Page of 96



CROSS-COMPLIANCE ASSESSMENT TOOL
EC contract number 44423-CCAT

Deliverable number: 2.3

27-06-2007

Cross Compliance Assessment Tool

In the example below Ammonia emission in kg N pearyare shown for the baseline
scenario.

Class breals  Map  Edit Sptions Bockmarks ) Hicie
e . —
L AEIRILSUEENES JL Pl ek - 5 E]
Legend |Data IInFo_ | ENVIRONMENT: Air
[ JEnviRonme s || Baseline
AIROLS
« Hlo -5 ko g 0-5 kg HH3-Hihatyr
5-10
¥ [s-10 E i
20- 40
¥ [ oz e
+ Bl z0- 40 0w
B

File Scenarins InputData  Result File

Awailable Indicators: o
i

¥ ECONOMIC: Total Production kg pe El
|- BECOMNOMIC: Total Production Mio tt
#l- BECOMNOMIC: Land Allocation % of L
#- ECONOMIC: Land Allocation 1000k
£ ECONOMIC: Animal Herds 1000 he:
H- ECOMNOMIC: Animals Herds LU per L
i ECOMOMIC: Land Rent

7 ECOMNOMIC: Welfare:

H- ECOMNOMIC: Cost of Comnpliance MIC
H- ECOMNOMIC: Cost of Compliance

H- ECOMOMIC: Cost of Compliance pel (&
¥ ECOMOMIC: Cost of Compliance pel
H- ECOMOMIC: Cost of Campliance pel [
£ ANIMAL WELFARE: legal minimunn = i
e ANIMAL WELFARE: legal minimurn = i
e ANIMAL WELFARE: legal minimurn = gk
H- AMIMAL WELFARE: estimated on f:
H- ANIMAL WELFARE; estimated on f:
H- ANIMAL WELFARE; estimated on f:
= EMVIRONMEMT:

ka/hasyr

Total ammonia emi T
Mitrous oxide emission ka/hafyr
Total nitrous oxide emission tor
Methane emission kgfhafyr
Total methane emission tonfyr
GHE emission kgfhayr

-~ Total GHE emission ton)yr

[+ ENVIRONMENT: Soil

[#- EMVIRCHMENT: Water
[+-BIODIWERSITY: extensive livestock
—hctive Cutput Type———————————————

& Indicator Walue
™ Absolute difference to Comparisen Scensrio

" Relative difference to Comparison Scenari

[10:37:ma | %: -1882700.14319 ¥: 3417710.19902

[ Foppe Bouma  Datalsb Division LEI-WLR

By clicking on “i” (of “information”) and then on aegion (e.g. UKM) the value of
the indicator of the selected region is highlightegellow:

File Scensros  Inputsts Resull File o Class bresks Map  Edit Options Bookmarks Help  Hide

#Awailable Indicators:

[ ECOMOMIC: Total Product!on kg pe El e | Tata e VRGN T
(- ECOMNOMIC: Total Production Mio ti Ammonia emission kg /ha/yr
G ECONOMIC: Land Allocation %o of L Classhreak variable: Al Baseline
[ ECOMNOMIC: Land Allocation 1000h; Value: 7.35662154272036 )| AIROLS
(- ECONOMIC: Anirnal Herds 1000 he: Variable |value g 0-5 kg NH3-Mhafyr
[ ECOMOMIC: &nimnals Herds LU per | 5-10
&1 ECONOMIC: Land Rent R B o2
4 ECONOMIC: Wellfare COUNT 1l g 2
[#- BECOMOMIC: Cost of Compliance MIG alR01a 7.35662154
[+ BECOMNOMIC: Cost of Compliance
[+ BECONOMIC: Cost of Compliance pel B SR 123313
[+ ECOMOMIC: Cost of Compliance pel AIRO3a #2.5603852
[ ECOMOMIC: Cost of Cornpliance: ped B | atroda 1966,96289
[ ANIMAL WELFARE: legal minimurm fols 0.63000086
[+ ANIMAL WELFARE: legal minimurm £
- ANIMAL WELFARE: legal minimun ¢ [ HQ28 H000E513
[+ ANIMAL WELFARE: estimated on f: HQ3a -3,9899991
[ AMIMAL WELFARE; estimated on f: Ho4 0.48371933
[ AMIMAL WELFARE: estimated on f:
=1 ENVIRONMENT: Air SOTUCL I [ 02 s L
L mrmmania erission kafhayr ) [soumes | s.ecczesia
Total armonia emission tonfye B8 [son034 1.18109638
Mitrous oxide emission ka/hafyr =
Total nitrous cxide emission tor ik =
Methane emission kgfhafyr SOIL0Sa 626784791
Total methane emission tondyr SOIL0GE 152307653
GHE emission kg/haiyr
- Total GHG emission tonfyr Sl Lk
[ EMWIROMMEMT: Soil SOIL0Ea 233.626592
(- EMVIROMMENT: Water =l conogos 0.30102353
- BIODIVEREITY, extensive livestock WaTOla G
~iictie Cutput Typs
WATOZa 263797131
£ Indicator Yalue
WATO3a | 472360294
- Absolute difference to Comparisan Scenatio WATO4 5.42989273 Y
WATOSE | 555448617 3 3
 Relative difersncs tn Comparison Srenarin T . - B
ITD:43:19 ¥:-832115,13729 ¥ 3017810,09090 Value: 7.36

@ Foppe Bouma  Datalsb Division LEI-WUR
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Documents and presentation

Under Documents and Presentations the documentprasdntations that have been
produced in the CCAT project can be selected aeded:

ross Compliance Assessment Tool [Final Tool March 2010]

File Scenarios InputData Results lm Presentations  Heln
CCAT Gereral 4
Anrnual CCAT reports 4
Integrated CCAT reparts 4
Econormy 4
Environment and meta models 4
»
»
»

Biodiversity and landscape
Animal welfare, food safety and health
Technical reports CCATool

==a
D2.5 User requirements functionalities

CCAT End Users N D5.1 Technical Design Prototype 1

_——— DS.3 Technical Design CCAT Final Tool

. D5.5 Lser Manual CCAT Final Toaol
Cross Compliance _ -
DS.6 Technical Description CCAT Final Tool
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6 Discussion

6.1 Main findings

Effects of additional compliance (gap-closure be&mwebaseline and 100%
compliance) are limited as baseline compliancdready high (average at 90% for
most EU legislation standards). Overall effect&btf legislation standards are larger
in economic than in environmental and biodiversggms. However, clear regional
diversity is seen.

The potential effectiveness of EU legislation sadd on biodiversity and landscape
is generally very positive but very strong regionakiation occurs due to large
differences in implementation at national and regldevels (both for EU legislation

and GAECSs). This effectiveness is assessed onaikis bf the formulated obligations
in the regional legislations wording (legal texi#)ich have obtained a score. Total
effectiveness is then expressed as the averageomdssper group of GAEC and or
EU obligations.

As to the economic effects the overall concluseithat cost for becoming compliant
with EU legislation standards are only partly comgmed by market effects.

However, the total costs are limited, especiallyewltoncentrating on the costs for
additional compliance i.e. the costs that still @@ be made between baseline
compliance, i.e. the level of compliance when Egldition was introduced, to reach
the 100% compliance rate.

Divergent economic effects occur in crop and anissaitors: In the crops sector the
production and prices remain rather constant undi#uence of EU legislation
standards. In the animal sectors we see a generdugiion decrease and a price
increase. This generally leads to small but redipmiverse changes leading to both
intensification and extensification of livestockddand use.

As to the environmental effects we see in mostioreyy limited declines in

agricultural emissions. However, a selection of ioBg experience negative
environmental externalities such as loss in soitba@a in regions in Poland and
Southern Portugal, Ammonia emission increases iardp Bulgaria, Romania and
Alpes-Mediterannée. However, these increases dativee and since the baseline
situation refers to very small levels a relativarmtpe can be rather large.

Specific conclusions on environmental impacts
Impacts of EU legislation standards related toNheates Directive show that:

» Impacts are highest on N leaching/runoff, whileréhés also a small positive
effect on NH emissions, BO emissions and carbon sequestration.

= Except for balanced N fertilization, the impactse dimited (<5%) on N
leaching/N concentrations and very limited (<2%) f& emissions. A strict
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balanced N fertilization can thus further reducdeliching and NE emissions
and enhance GHG mitigation

» The difference between baseline and zero complignt®at did we gain) is
considerably larger than between full compliancd baseline (what can still be
gained). This is because of the level of complianitk the Nitrate Directive was
already very high in most regions when EU legiskativas implemented.

The GAECs standards show significant reductionsrosion and to a lesser extent
increases in soil carbon stocks and reductions fiox@es.

EU legislation standards impacts are regionalljed#nt. In most regions, there are
positive changes in agricultural emissions. Howgeaeselection of regions experience
negative environmental externalities.

Specific conclusions asregardsto biodiver sity and landscape impacts:

Intensity changes due to EU legislation are in ganguite small, although its effect

on biodiversity will vary depending on regional cheeristics such as share of HNV

farming systems and the assemblage of wild spgcesent in the region.

However some general trends emerge:

o Livestock intensity: An extensification trend isesein Scandinavian and Eastern
European countries and North Western Iberian Palansegions versus
intensification in Central European Countries anediferranean regions (except

Italy)
o Land use intensity: An extensification trend is efsgen in Mediterranean,

Scandinavian and Eastern countries versus inteastin in Central European
countries.

Specific conclusions asregardsto potential effectiveness assessment:

o The method, although an experiment and includiny bdended and unintended
effects of EU legislation, seems useful to explgratterns of potential
effectiveness of CC measures on biodiversity anddeape across the EU.

o In general, positive effects are found, althougheguariable in magnitude among
EU legislation and GAECs. No negative effects aregeen.

0 These results are now expressed as an average moregion to correct for
differences in the number of GAEC and EU legiskatimplemented in every
region. In a next assessment this approach couldultber improved by
weighting the score according to the share of rei®AA, of Natura 2000 and
the assemblage of wild species present to obtainra precise assessment.
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6.2 Recommendations

Based on the obtained results and improved insiggutsed with respect to the trade-
offs between standards with respect to the impthetg generate at different impact
fields, the following recommendations can be given:

To optimally exploit the potential of the CCAToarfassessing the impacts of
standards that are part of the EU’s policy, itl sémains crucial to improve the
information on compliance rates with standards afs, although to a lesser
extent, on the costs of compliance.

The main aim of the CCAT project was to generat®a for an integrative
assessment of the standards that are part of the jdlicy. The CCAT tool
provides an extensive overview of the impacts ahimum) standards at several
impact fields. Rather than using the tool for inpagsessment of such standards,
it would also be very interesting and feasible se the tool in such a way as to
study which standards are needed in order to aehiextain impacts (which may
be public goods, or specific rural services, inclgcclimate change issues).

The CCAT tool is also useful in understand whictblpu services are most
efficient in reaching both from an economic andiemmental perspective. It
helps to identify those measures with limited coatel high environmental
externalities and also measures with high costs &w environmental
externalities.

More and/or stricter measures (e.g. balanced ifatibn) can further enhance
GHG and N-leaching mitigation as long as they do ineolve significantly
higher cost levels. Otherwise contrary effect maysbrted through production
increase response.

The CCAT project did not assess the permanentigrassbligation, or considers
the effects on extensive grassland categories ahNy Harmland, due to
limitations in the models and data. This could kdrassed in a follow-up by
extending the approach with an improved grasslamdiule incorporated in
CAPRI and extensive data collection and land usdettiag.

Moreover, biodiversity is not assessed directlyt lomly through pressure
indicators related to biodiversity, which reflette state-of-the-art in biodiversity
assessments, but further spatial analysis and stasies could provide better
inside in real impacts

The CCAT tool could also provide integrated assesgnsupport in a wider
context. The CCAT tool can easily be adapted tessss

— Climate policy options (climate proof instruments)
— Public services and their potential effects
— Land use changes induced by bioenergy targets
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Table1:

Overview

of all indicators
assessment of CC standardsin the CCAT tool

Cross Compliance Assessment Tool

resulting from the integrated

Indicator group Indicator name Unit Model

ECONOMIC CAPRI

Total Production Cereals kg per ha UAA
Other arable kg per ha UAA
Permanent crops kg per ha UAA
Meat kg per ha UAA
Milk kg per ha UAA
Cereals Mio tons
Other arable Mio tons
Permanent crops Mio tons
Meat Mio tons
Milk Mio tons

Land Allocation Cereals % of UAA
Other arable % of UAA
Permanent crops % of UAA
Fodder production % of UAA
Set aside and fallow % of UAA
Cereals 1000 ha
Other arable 1000 ha
Permanent crops 1000 ha
Fodder production 1000 ha
Set aside and fallow 1000 ha

Animal Herds Dairy cows 1000 heads
Beef meet 1000 heads
Calves 1000 heads
Pigs 1000 heads
Poultry 1000 heads
Sheep and goat 1000 heads
Dairy cows LU per UAA
Beef meet LU per UAA
Calves LU per UAA
Pigs LU per UAA
Poultry LU per UAA
Sheep and goat LU per UAA
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Gross Margin Cereals EUR per ha
Other arable EUR per ha
Permanent crops EUR per ha
Dairy cows EUR per ha
Beef meet EUR per ha
Calves EUR per ha
Pigs EUR per ha
Poultry EUR per ha
Sheep and goat EUR per ha
Total Output Cereals EUR per ha
Other arable EUR per ha
Permanent crops EUR per ha
Dairy cows EUR per ha
Beef meet EUR per ha
Calves EUR per ha
Pigs EUR per ha
Poultry EUR per ha
Sheep and goat EUR per ha
Total Input Cereals EUR per ha
Other arable EUR per ha
Permanent crops EUR per ha
Dairy cows EUR per ha
Beef meet EUR per ha
Calves EUR per ha
Pigs EUR per ha
Poultry EUR per ha
Sheep and goat EUR per ha
Premium Recieved (Pillar 1) Cereals EUR per ha
Other arable EUR per ha
Permanent crops EUR per ha
Dairy cows EUR per ha
Beef meet EUR per ha
Calves EUR per ha
Pigs EUR per ha
Poultry EUR per ha
Sheep and goat EUR per ha
Land Rent Other arable EUR per ha
Grassland EUR per ha
Welfare Agricultural income Mio EUR
Cost of Compliance All SMR and GAEC Mio EUR
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All SMR Mio EUR
All GAEC Mio EUR
Birds and Habitats Directive (Dir 1,5) Mio EUR
Groundwater and sewage sludge directives (Dir 2,3) Mio EUR
Nitrate Directive (Dir 4) Mio EUR
Identification and registration of animals (Dir 6,7,8,8a) Mio EUR
Use of plant protection products directive (Dir 9) Mio EUR
Animal and human health directives (Dir 10,11,19) Mio EUR
Prevention and control of animal diseases (Dir 12-15) Mio EUR
Animal welfare directive (Dir 16, 17, 18) Mio EUR
% of agricultural income: all SMR and GAEC %
% of total output: all SMR and GAEC %
% of total input: all SMR and GAEC %
% of total premium: All SMR and GAEC %

Cost of Compliance

(crops and animal) All SMR and GAEC EUR per UAA
All SMR EUR per UAA
All GAEC EUR per UAA
Birds and Habitats Directive (Dir 1,5) EUR per UAA
Groundwater and sewage sludge directives (Dir 2,3) EUR per UAA
Nitrate Directive (Dir 4) EUR per UAA
Identification and registration of animals (Dir 6,7,8,8a) EUR per UAA
Use of plant protection products directive (Dir 9) EUR per UAA
Animal and human health directives (Dir 10,11,19) EUR per UAA
Prevention and control of animal diseases (Dir 12-15) EUR per UAA
Animal welfare directive (Dir 16, 17, 18) EUR per UAA

Cost of Compliance (only crops) Al SMR and GAEC EUR per UAA
All SMR EUR per UAA
All GAEC EUR per UAA
Birds and Habitats Directive (Dir 1,5) EUR per UAA
Groundwater and sewage sludge directives (Dir 2,3) EUR per UAA
Nitrate Directive (Dir 4) EUR per UAA
Identification and registration of animals (Dir 6,7,8,8a) EUR per UAA
Use of plant protection products directive (Dir 9) EUR per UAA
Animal and human health directives (Dir 10,11,19) EUR per UAA
Prevention and control of animal diseases (Dir 12-15) EUR per UAA
Animal welfare directive (Dir 16, 17, 18) EUR per UAA

Cost of Compliance

(only animals) All SMR and GAEC EUR per LU
All SMR EUR per LU
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All GAEC EUR per LU
Birds and Habitats Directive (Dir 1,5) EUR per LU
Groundwater and sewage sludge directives (Dir 2,3) EUR per LU
Nitrate Directive (Dir 4) EUR per LU
Identification and registration of animals (Dir 6,7,8,8a) EUR per LU
Use of plant protection products directive (Dir 9) EUR per LU
Animal and human health directives (Dir 10,11,19) EUR per LU
Prevention and control of animal diseases (Dir 12-15) EUR per LU
Animal welfare directive (Dir 16, 17, 18) EUR per LU
ANIMAL WELFARE CAPRI
legal minimum standard - average | Dairy cows %
Cattle fattening %
Sucler cows %
Calves %
Pig fattening %

Breeding sows

%

legal  minimum  standard -

conventional

Dairy cows (loose housing)

%

Dairy cows (tie stalls)

%

Cattle fattening

%

Sucler cows

%

Calves

%

Pig fattening

%

Breeding sows (loose housing)

%

Breeding sows (fixed)

%

legal minimum standard - organic

Dairy cows

%

Cattle fattening

%

Sucler cows

%

Calves

%

Pig fattening

%

Breeding sows

%

estimated on farm condition -
average

Dairy cows

%

Cattle fattening

%

Sucler cows

%

Calves

%

Pig fattening

%

Breeding sows

%

estimated on farm condition -
conventional

Dairy cows (loose housing)

%

Dairy cows (tie stalls)

%
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Cattle fattening

%

Sucler cows

%

Calves

%

Pig fattening

%

Breeding sows (loose housing)

%

Breeding sows (fixed)

%

estimated on farm condition

organic Dairy cows %
Cattle fattening %
Sucler cows %
Calves %
Pig fattening %
Breeding sows %
ENVIRONMENT MITERRA
Air Ammonia emission kg NH3-N/halyr
Total ammonia emission ton NH3-N/yr
Nitrous oxide emission kg N20O-N/ha/yr
Total nitrous oxide emission ton N20-N/yr
Methane emission kg CH4/halyr
Total methane emission ton CH4/yr
GHG emission kg CO2-eqg/halyr
Total GHG emission ton CO2-eq/yr
Sail Soil organic carbon stock ton C/ha
Total soil organic carbon stock kton C
Soil phosphorous balance kg P/halyr
Total soil phosphorous balance tom Plyr
Metal balance for Cadmium g Cd/halyr
Total metal balance for Cadmium ton Cd/yr
Metal balance for Chroom g Cr/halyr
Total metal balance for Chroom ton Crlyr
Metal balance for Copper g Cu/halyr
Total metal balance for Copper ton Culyr
Metal balance for Nickel g Nirhalyr
Total metal balance for Nickel ton Nifyr
Metal balance for Lead g Pb/halyr
Total metal balance for Lead ton Pblyr
Metal balance for Zinc g Zn/halyr
Total metal balance for Zinc ton Zn/yr
Metal balance for Mercury g Hg/halyr
Total metal balance for Mercury ton Hglyr
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Water Nitrogen balance kg N/halyr
Total nitrogen balance ton N/yr
Nitrogen leaching to groundwater kg N/halyr
Total nitrogen leaching to groundwater ton N/yr
Nitrogen surface runoff kg N/halyr
Total nitrogen surface runoff ton Niyr
Nitrate concentration in groundwater mg NO3/I
Nitrogen sub-surface runoff kg N/halyr
Total nitrogen sub-surface runoff ton Niyr
Nitrogen runoff to surface water kg N/halyr
Total nitrogen runoff to surface water ton N/yr
BIODIVERSITY CAPRI
extensive livestock Total Livestock Units LU
% of Total Livestock Units % LU
Total Livestock Units based on stocking density LU
% of Total Livestock Units based on stocking density % LU
Total LU based on Concentrate and Maize spending LU
% of Total LU based on Concentrate and Maize | % LU
spending
medium intensive livestock Total Livestock Units based on stocking density LU
% of Total Livestock Units based on stocking density %LU
Total LU based on Concentrate and Maize spending LU
% of Total LU based on Concentrate and Maize | % LU
spending
intensive livestock Total Livestock Units LU
% of Total Livestock Units % LU
Total Livestock Units based on stocking density LU
% of Total Livestock Units based on stocking density %LU
Total LU based on Concentrate and Maize spending LU
% of Total LU based on Concentrate and Maize | % LU
spending
extensive land use Share based on €/ha crop protection spending %
Share based on kg n-manure application/ha %
Share based on kg n-mineral application/ha %
Share based on average kg/ha yield level %
Ha based on input levels of crop protection & nitrates ha
% of UAA based on input levels of crop protection & | % / UAA
nitrates
medium intensive land use Share based on €/ha crop protection spending %
Share based on kg n-manure application/ha %
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Share based on kg n-mineral application/ha %
Share based on average kg/ha yield level %
Ha based on input levels of crop protection & nitrates ha
% of UAA based on input levels of crop protection and | % / UAA
nitrates
intensive land use Share based on €/ha crop protection spending %
Share based on kg n-manure application/ha %
Share based on kg n-mineral application/ha %
Share based on average kg/ha yield level %
Ha based on input levels of crop protection & nitrates ha
% of UAA based on input levels of crop protection & | % / UAA
nitrates
plant species and soil biodiversity N-dep (kg N/ha) > 5 percentile critical load leveliregion | kg N/ha MITERRA
N-dep (kg N/ha) >10 percentile critical load level/region | kg N/ha
N-dep (kg N/ha) >50 percentile critical load level/region | kg N/ha
aquatic Nitrogen concentration in surface water (mg/l) mg N/L
Potential effects on Biodiversity | Unit for all: score of indicator group of measures: sum Expert
- judgement
and separate same indicators: and
Potential effects on Landscape average

Directives

Dir 1: Birds Directive

Dir 2: Groundwater Directive

Dir 3: Sewage Sludge Directive

Dir 4: Nitrate Directive

Dir 5: Habitat Directive

Dir 9: Plant Protection Products Directive

Dirs 1-5,9: Birds, Groundwater, Sewage Sludge,
Nitrate, Habitat and Plant Protection Products Directive

Birds Directive: Maintain all species population

Birds Directive: Special protection areas

Birds Directive: Prohibit killing/disturbance

Groundwater Directive:Substances in list I: prohibition
of direct discharge

Groundwater Directive: Substances in list | + I
prohibition of all direct discharge.

Groundwater Directive:  Substances in list | + Il
prevention of indirect discharge

Groundwater Directive: Substances in list | + II: may be
authorized by MS under certain conditions

Groundwater Directive: Adequate handling of water-
endangering materials

Groundwater Directive: Requirements for inspection,
filling, and cleaning of spraying devices

Groundwater Directive: Restrictions for fertilizer use
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Groundwater Directive: Restrictions for application of
waste water to water resources

Groundwater Directive: Conditions for groundwater
extraction

Groundwater Directive: General conditions for of
groundwater

Sewage Sludge Directive: Amount, contents of heavy
metals and organic persistants

Sewage Sludge Directive: time of application

Sewage Sludge Directive: Type of area

Sewage Sludge Directive: Type of crop

Sewage Sludge Directive: Soil type and soil conditions

Sewage Sludge Directive: Time of application and type
of area

Sewage Sludge Directive: General prohibition of
spreading sewage sludge

Sewage Sludge Directive: General prohibition of
spreading untreated sludge

Sewage Sludge Directive: Application only with prior
indication and permission

Sewage Sludge Directive: Conditions of sewage
storage

Sewage Sludge Directive: Soil analyses prior/ after
spreading

Sewage Sludge Directive: Formal conditions

Sewage Sludge Directive: Restrictions on use of
animal waste

Sewage Sludge Directive: Conditions for use of
residual sludge from septic tanks

Sewage Sludge Directive: Conditions for application
mud, silt or compost

Sewage Sludge Directive: Conditions for application of
untreated sludge

Nitrate Directive: Periodical no fertiliser

Nitrate Directive: Prevent runoff, seepage

Nitrate Directive: Crop specific application

Nitrate Directive:

Max 170 kg N/ha

Nitrate Directive:

Limitations on sloping grounds

Nitrate Directive:

Prevent leaching to specific zones

Nitrate Directive

: Appropriate application techniques

Nitrate Directive:

Growing winter crops

Nitrate Directive:

Land use management

Nitrate Directive:

Fertiliser use recording

Nitrate Directive:

Irrigation systems management

Nitrate Directive:

Nitrate Vulnerable Zones rules
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Nitrate Directive: Requirements making a general
reference to other legislation

Habitat Directive: Special conservation areas

Habitat Directive: Preserve plant species in Annex
IV(b)

Plant Protection Products Directive: Application amount
/ time

Plant Protection Products Directive: Keeping records

Plant Protection Products Directive: Planning of plant
protection

Plant Protection Products Directive: Inspection and
cleaning spraying machines

Plant Protection Products Directive: Treatment and
containers

Plant Protection Products Directive: Preventive
measures

Plant Protection Products Directive: Storage and
labelling

Plant Protection Products Directive: Prohibition to buy,
trade and store

Plant Protection Products Directive: Restrictions for
open land application

Plant Protection Products Directive: Conditions for bee
protection

GAECs GAECs issue: Soil Erosion

GAECs issue: Soil organic matter

GAECs issue: Soil structure

GAECs issue: Minimum level of maintenance

GAECs issue: Additional farmers obligations

GAECs: all issues
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